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M anual | nformation

Abstract

This manual provides detailed information about the syntax of the Enform Plus
language.
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— About ThisManual

This manual describes Enform Plus, a language/report generator used for information
retrieval. It accesses, sorts, and formats information from a database. Enform Plus can
use the Data Definition Language (DDL ) to define data format.

This manual describes the language syntax of Enform Plus, which is an enhancement of
an earlier product, Enform. An earlier manual, the Enform User’s Guide, which
describes the use of Enform in database management, is still valid for useas a
companion to this manual.

The principal differences between Enform Plus and Enform are as follows:

e Enform Plus supports format 2 files in addition to format 1 files. Format 2 files,
which became available with the G06.00 and D46.00 software releases, provide
larger file and partition sizes and have the potential to exceed the two-gigabyte (Iess
one megabyte) maximum size of format 1 files.

e Enform Plus, in date-related activities, uses four-digit year fields to make it
year-2000 compliant.

For additional information about Enform Plus and related products, see the following
listed manuals:

e Data Definition Language (DDL) Reference Manual
e Enscribe Programmer’s Guide

e Guardian Procedure Calls Reference Manual

e Guardian Programmer’s Guide

e Guardian User's Guide

e Introduction to Enform

e TACL Reference Manual

Your Comments|nvited

After using this manual, please take a moment to send us your comments. You can do
this by returning a Reader Comment Card or by sending an Internet mail message.

A Reader Comment Card islocated at the back of printed manuals and as a separate file
on the User Documentation disc. You can either fax or mail the card to us. The fax
number and mailing address are provided on the card.

Also provided on the Reader Comment Card is an Internet mail address. When you send
an Internet mail message to us, we immediately acknowledge receipt of your message. A
detailed response to your message is sent as soon as possible. Be sure to include your
name, company name, address, and phone number in your message. If your comments
are specific to a particular manual, also include the part number and title of the manual.
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About This Manual Your Comments Invited

Many of the improvements you see in manuals are aresult of suggestions from our
customers. Please take this opportunity to help us improve future manuals.
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About This Manual Notation Conventions

Notation Conventions

Hypertext Links

Blue underline is used to indicate a hypertext link within text. By clicking a passage of
text with a blue underline, you are taken to the location described. For example:

This requirement is described under Backup DAM Volumes and Physical Disk
Drives on page 3-2.

General Syntax Notation

The following list summarizes the notation conventions for syntax presentation in this
manual.

UPPERCASE LETTERS. Uppercase letters indicate keywords and reserved words; enter
these items exactly as shown. Items not enclosed in brackets are required. For example:

MAXATTACH

lower caseitalic letters. Lowercaseitalic lettersindicate variable items that you supply. Items
not enclosed in brackets are required. For example:

fil e-nane

[ ] Brackets. Brackets enclose optional syntax items. For example:
TERM [\ syst em nane. ] $t er mi nal - nane
| NT[ ERRUPTS]

A group of items enclosed in bracketsis alist from which you can choose one item or
none. Theitemsin the list may be arranged either vertically, with aligned brackets on
each side of the list, or horizontally, enclosed in a pair of brackets and separated by
vertical lines. For example:

FC [ num ]
[ -num ]
[ text ]

K[ X]| D] address-1

{ } Braces. A group of items enclosed in bracesis alist from which you are required to
choose oneitem. Theitemsin the list may be arranged either vertically, with aligned
braces on each side of the list, or horizontally, enclosed in a pair of braces and separated
by vertical lines. For example:

LI STOPENS PROCESS { $appl - ngr-nane }
{ $process-nane }

ALLONSU { ON | OFF }

Enform Plus Reference Manual—422684-001
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About This Manual General Syntax Notation

| Vertical Line. A vertical line separates alternatives in a horizontal list that is enclosed in
brackets or braces. For example:

| NSPECT { OFF | ON | SAVEABEND }
. Ellipsis. An dlipsisimmediately following a pair of brackets or braces indicates that you
can repeat the enclosed sequence of syntax items any number of times. For example:
M address-1 [ , newvalue ]...
[ - 1 {011]2]3]4]5]6]7]|8]9}...

An dllipsisimmediately following a single syntax item indicates that you can repeat that
syntax item any number of times. For example:

"s-char..."

Punctuation. Parentheses, commas, semicolons, and other symbols not previously described
must be entered as shown. For example:
error := NEXTFILENAME ( file-nane )
LI STOPENS SU $pr ocess- nane. #su- nane

Quotation marks around a symbol such as a bracket or brace indicate the symbol isa
required character that you must enter as shown. For example:

"[" repetition-constant-list "]"

Item Spacing. Spaces shown between items are required unless one of the itemsisa
punctuation symbol such as a parenthesis or a comma. For example:
CALL STEPMOM ( process-id ) ;

If there is no space between two items, spaces are not permitted. In the following
example, there are no spaces permitted between the period and any other items:

$process- nane. #su- nane
Line Spacing. If the syntax of acommand istoo long to fit on asingle line, each continuation
lineis indented three spaces and is separated from the preceding line by a blank line.

This spacing distinguishes items in a continuation line from itemsin a vertical list of
selections. For example:

ALTER [ / QUT file-spec / ] CONTROLLER

[ , attribute-spec ]...

Enform Plus Reference Manual—422684-001
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i | ntroduction

This section introduces the content of this manual and the terminology used by Enform
Plus. This manual documents the following information:

e The syntax of the TACL command ENFORMneeded to call the Enform Plus process,
the TACL commands needed to create a server query processor, and the names of
generic files that can be assigned using either the TACL ASSI GN command or the
Enform Plus ?ASSI GN command.

e The syntax of the Enform Plus language elements including statements, clauses,
commands, aggregates, expressions, literals, and variables. These elements are
alphabetized wherever appropriate.

e The error messages generated by Enform Plus,

The special features of Enform Plus, such as using the host language interface, writing
an Enform Plus server, or redefining Enform Plus reserved words and message text are
not discussed. For thisinformation and for information about using the Enform Plus
language elements, see the Introduction to Enform or the Enform User's Guide.

The examplesin this manual use the database described in the Enform User's Guide.

Enform Plus Ter minology

This manual uses special terms to describe the various components and features of the
Enform Plus language. Figure 1-1 on page 1-2 illustrates these terms by showing a
typical Enform Plus session (the period of time that begins when you enter the ENFORM
command and ends when you exit from Enform Plus). The following paragraphs
describe some of the termsillustrated in Figure 1-1. You should become familiar with
these terms, as they are used throughout the manual.

Enform Plus Reference Manual—422684-001
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Introduction Enform Plus Terminology

Figure 1-1. A Typical Enform Plus Session

ﬁj Begin Session—#= nn> ENFORM
b|_|—> Enter Query Specifications

>?DICTIONARY $mkt.sample Command
>OPEN employee; ——————— Statement
>LIST BY emplnum, .
By-item
Clause _
empnamf,salary, Target-list
Target-items Statement Query
WHEF\;E salary GT 2000;

Clause
Request-qualification

Compiler/
Report Writer
Query
Processor

Dictionary

Target-
Records

Database

CDT 001CDD

The important terms are:

Query specifications. The language elements (statements, clauses, commands, and so
on) that you specify to provide Enform Plus with the information it needs to retrieve
data and to establish the query environment.

Query. Onecomplete LI ST or FI ND statement. Both statements specify the
information to be retrieved.

Target-list. A part of the query; atarget-list consists of target-items and a special type of
target-item called a by-item.

Target-items. Any record names, field names, variable names, aggregate names, literals,
or expressions, excluding by-items, whose values you want to appear as output from
your query.

By-items. Field names modified by the BY or BY DESC clauses described in Section 5
Clauses. The values of the fields are used to sort and group the query output.

Enform Plus Reference Manual—422684-001
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Introduction Enform Plus Terminology

Request-qualification. A condition or conditions that a database element must meet
beforeit is selected to contribute to your query output. A request-qualification begins
with a WHERE keyword followed by alogical expression.

Compiler/report writer. The Enform Plus process that compiles your query and writes
areport (if oneisrequested). The compiler/report writer issues error messages for
syntax errors. If no errors exist, the compiler/report writer passes your compiled query
specifications along with information obtained from the dictionary to the query
processor. After the query processor returns the retrieved data (in the form of target-
records, described later on this page), the compiler/report writer formats and writes the
report.

Dictionary. Physical files that contain information called record descriptions. A record
description provides Enform Plus with information about the name of the record being
accessed, the name and data type of any fields within the record, the record and field
length, the name of any primary or aternate key fields, and the name of the physical file
associated with the record description. The Data Definition Language (DDL) compiler
creates the dictionary from record descriptions written in DDL. The dictionary must
exist before your query specifications are processed. See the Data Definition Language
(DDL) Reference Manual and the Enform User's Guide for more information about the
dictionary.

Query processor. The Enform Plus process that uses the information provided by the
compiler/report writer to retrieve information from the database. The query processor
also performs other functions such as creating a new physical file and transmitting
records to a host language program. Creating a new physical file is described with the
FIND Statement on page 4-16 of this manual. The host-language interface is described
in the Enform User's Guide.

Target-records. The records built by the query processor from which your Enform Plus
output is produced. The query processor returns the target-records to the compiler/report
writer if the Enform Plus output is to be formatted and written as areport.

Database. The collection of physical files from which the query processor retrieves
data. Any physical file from which datais retrieved must be associated with the record
description obtained from the dictionary.

Enform Plus Reference Manual—422684-001
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% Running Enform Plus

This section describes the initiation of an Enform Plus session, the scope of such a
session, the action of the query processor, TACL commands and macros that control and
influence the session, and the files used by the session.

The ENFORMcommand issued from TACL callsthe Enform Plus subsystem. If no
parameters are specified, the ENFORMcommand appears as.

nn> ENFORM

The nnin this example represents the history number that is displayed as part of every
TACL prompt. The terminal from which the ENFORMcommand is entered is called the
home terminal. The syntax for the ENFORM command is as follows:

ENFORM

[
[ di

[ / [ IINinput-filenane ]
[ OUT output-filename |1 ] / ]
ct-subvol -name ] [ , nessage-table-filenane ]

IN input-fil enane

specifies either the name of an Edit-format file containing Enform Plus source code
or the name of acompiled query file.

If this option is specified, Enform Plus executes the code in the specified file and
returns you to the TACL prompt at the end of execution.

If this option is omitted, the Enform Plus prompt (>) appears and you can enter
commands and statements either directly by typing them or indirectly by specifying
either the ?RUN or ? SOURCE commands. When this option is omitted, the home
terminal becomes the default input file.

QUT out put-fil enane

specifies the name of the physical file to which output is directed. If thisoption is
omitted, Enform Plus directs the output to the current output listing file (described
later in this section.)

di ct - subvol - name

IS the name of the volume and subvolume upon which the dictionary resides. If this
parameter is omitted, Enform Plus assumes the dictionary resides on the current
volume and subvolume. Either the DI CT1 ONARY statement or the ?DI CTI ONARY
command can be used to supply or change the dictionary name.

nmessage-tabl e-fil enane

Is the name of the key-sequenced file containing a user-defined Enform Plus
message table. Enform Plus retrieves error and informational message text, help
message text, and/or the list of any redefined reserved words, system variables,
option variables, or command names from this file when this parameter is specified.
If this parameter is omitted, Enform Plus retrieves message text from a message

Enform Plus Reference Manual—422684-001
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Running Enform Plus ENFPLUS Macro

table supplied by Compag. See the Enform User's Guide for information on creating
a user-defined message table.

The TACL ASSI G\ command (described on page 2-7) can be used to make up to 32
logical file assignments before the Enform Plus subsystem is called.

ENFPLUS Macro

The ENFORMcommand described previously is the same command used to run the older
Enform subsystem. To ensure that the Enform Plus executables, rather than those of
Enform, are invoked by the ENFORMcommand (as well as by QP and BUILDMK), you
must first run the TACL macro ENFPLUS, supplied with the Enform Plus product in the
ENFPMAC file, before issuing the ENFORMcommand.

The TACL commands required to execute the ENFPLUS macro are as follows:

nn> LOAD / KEEP 1 / $SYSTEM SYSTEM ENFPMAC
nn> ENFPLUS

If at any time you want to revert to using the older Enform subsystem, you can run
another macro, ENFOLD, that is also supplied with Enform Plus. The procedure is
similar to that described for ENFPLUS:

nn> LOAD / KEEP 1 / $SYSTEM SYSTEM ENFPMAC
nn> ENFOLD

You must be logged on as the super 1D user to be able to run either the ENFPLUS or the
ENFOLD macro.

| nter active M ode

Enform Plus functionsin interactive mode when the Enform Plus source code is entered
from atermina keyboard. Enform Plus prompts for input by printing the right angle
bracket (>). When you enter a carriage return, Enform Plus issues another prompt. For
example:

22> ENFORM

Enfor Pl us - T0295D46 - (15APR98) DATE - TIME : 5/03/1999 - 21:24:58
COPYRI GHT TANDEM COMPUTERS | NCORPCRATED 1979, 1983, 1991, 1992, 1998
>

Enform Plus commands and statements can be entered either directly or indirectly.
Commands and statements are entered directly when you type them in response to the
Enform Plus prompt. Commands and statements are entered indirectly when you use
either the ?RUN or ? SOURCE commands to supply the Enform Plus source code.

When you enter commands and statements directly, the TACL FC command alows you
to edit or repeat aline. See the TACL Reference Manual for more information about this
command.

When you specify the 7EDI T command, the Edit prompt (*) appears and all the
functions of the Edit process are available for your use. Either the ?RUN or the
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? SOURCE command can be used to execute the source code created in the Edit process.
These commands are described in Section 6, Commands.

Exit interactive mode by entering the EXI T statement, the 7EXI T command, or by
pressing the Ctrl and Y terminal keys simultaneously.

Noninter active M ode

Enform Plus functions in noninteractive mode when commands and statements are
entered through an input file other than aterminal. The input file can be an Edit-format
file or acompiled query file. For example:

nn> ENFORM /I N i nput-fil ename, OUT output-fil enanme/
In this example, Enform Plus reads the commands and statements from the input file.

When Enform Plus functions in noninteractive mode, all commands, statements, and
clauses must be part of the input file. When the file specified in the | Noption isa
compiled query file, values for parameters can be specified by using the PARAM
command of TACL prior to the ENFORMcommand. More information about passing
parameters to compiled Enform Plus queries appears later in this section.

Enform Plus terminates when an end-of-file, EXI T statement, or ?EXI T command is
encountered on the input file.

The Current Output Listing File

The current output listing file is the file to which Enform Plus directs output. During the
course of an Enform Plus session, the current output listing file can change.

At the beginning of an Enform Plus session, the current output listing file is the default
output file. Enform Plus determines the default output file by the following process:

e If the QUT option isincluded in the ENFORMcommand, the default output file is the
file specified in the QUT option.

e If the QUT option is omitted from the ENFORMcommand, the default output fileis
the file specified in the | N option of the ENFORMcommand if that fileis aterminal.

e If thefile specified for the | N option is not aterminal, the default output file is the
home terminal.

e If both thel N option and the OUT option are omitted from the ENFORMcommand,
the default output file isthe home terminal.

Asthe session progresses, the current output listing file might change as follows:

e If aQUERY- COVPI LER- LI STI NGfileis specified, that file becomes the current
output listing file whenever Enform Plus commands and statements are being
processed.

o If either a QUERY- REPORT- LI STI NGfile or an ?0UT command file is specified,
that file becomes the current output listing file whenever areport (the output from a
L1 ST statement) is being processed.
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The QUERY- COVPI LER- LI STI NGfile and the QUERY- REPORT- LI STI NGfileare
described under Generic Files on page 2-10. The ?OUT command file is described on
page 6-14.

Pressing the Terminal Break Key

Enform Plus acknowledges the terminal Break key whenever the input fileisaterminal.
Theinput file isaterminal under the following conditions:

e ThelN optionis omitted from the ENFORM command making the home terminal
the default input file.

e Thetermina (whether the home terminal or another terminal) is thefile specified in
the IN option of the ENFORM command.

Pressing the terminal Break key on any terminal, including the home terminal, has no
effect unless the terminal is the input file.

The current activity determines the action taken as follows:

e Pressing the Break key when Enform Plusis processing a query, producing areport,
or producing output from the ? SHOWcommand, returns the terminal to the Enform
Plus prompt (>). Query execution and any output terminates. If you press the Break
key while Enform Plus is performing a sort operation, Enform Plus does not respond
to the Break key until the sort operation finishes.

e Pressing the Break key when commands or statements are being entered (either
directly or indirectly), returns the terminal to the TACL prompt (nn>).

e Pressing the Break key when you have entered the Editor process from the Enform
Plus prompt has the same effect as when the Editor processis entered from the
TACL prompt with one exception: pressing the terminal Break key at the Editor’'s
prompt (*) has no effect.

If the @REAK- KEY option variable (described on page 5-48) is set to OFF, pressing the
Break key returns the terminal to the TACL prompt. It terminates neither output nor
query execution. In this case, Enform Plus continues to run and any output directed to
the terminal is temporarily interrupted. The TACL PAUSE command can be issued to
resume output.

L ogical File Assignments

Enform Plus allows logical file assignments to be made either before or after the TACL
ENFORMcommand is entered. When the logical file assignment is made from within the
Enform Plus subsystem, use the Enform Plus ? ASSI GN command described on page
6-3. When the logical file assignment is made before the ENFORMcommand is entered,
use the TACL ASSI GN command to either associate a physica file with adictionary
record description or to assign some form of Enform Plus output to a generic file.

When Enform Plusis used in noninteractive mode, the TACL ASSI GN command
overrides an Enform Plus ? ASSI GN command that is part of the input file. When
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Enform Plusis used in interactive mode, the Enform Plus ? ASSI GN command overrides
any TACL ASSI GN commands.

The syntax of the TACL ASSI GN command is as follows:

[ { record-nane } , physical-file-nane ]
% { generic-file-nane } %
[ ]

[ , exclusion-node ]

recor d- nane

Is the name of adictionary record description.

generic-file-nane
Is the name of one of the following generic files: QUERY- WORK- AREA, QUERY-
SORT- AREA, QUERY- QPSTATI STI CS, and QUERY- QPSTATUS- MESSAGES.
All other names are ignored.

physi cal -fil ename
isafully qualified Guardian file name. See the Guardian User's Guide for the exact
form of a Guardian file name.

excl usi on- node

is either SHARED, PROTECTED, or EXCLUSI VE. The default is SHARED for an
input file. Valid values for generic files are described later in this section.

See the TACL Reference Manual for more information about the ASSI GN command.

Passing Parametersto Compiled Query Files

Enform Plus allows you to pass parameters to a compiled query file. The compiled
query file must contain a PARAMstatement defining the parameter. The PARAM
statement is described on page 4-39.

Use the TACL PARAMcommand to specify parameters prior to execution of the
compiled query file. The PARAMcommand overrides any values specified in a SET
statement for a parameter. The syntax of the TACL PARAMcommand is.

PARAM [ paraneter-nane paraneter-value | ,

par amet er - nane
IS the name of a parameter defined in a PARAMstatement.
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par anet er - val ue

Is the value to be assigned to parameter-name. parameter-value can have either of
the following forms:

character-string
"character-string”

If thefirst form is used, the string must not contain any embedded commas, and
leading and trailing blanks are not included as part of par anet er - val ue.

If the second form is used, all the characters, including leading and trailing blanks,
between the quotation marks are included as part of par anet er - val ue.

See the TACL Reference Manual for more information about the PARAMcommand.

A Server Query Processor

Unless otherwise specified, each Enform Plus session uses a dedicated query processor.
To avoid some overhead, several compiler/report writer processes can be assigned to
share asingle server query processor and sort process. The assignment is made by an
?ATTACH command. A server query processor processes one query at atime.

Figure 2-1 on page 2-7 shows several compiler/report writer processes assigned to one
Server query processor.

One or more server query processors can be created. Each server query processor runs as
aNonStop process pair, handling queries from one compiler/report writer process at a
time.

A host-language program (described in the Enform User's Guide) can also use a server
query processor.
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Figure 2-1. Server Query Processor, Several Compiler/Report Writer Processes
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Enform Plus server query processors are created by a system manager, using the TACL
ASSI GN and PARAM commands followed by the TACL QP command.

The TACL ASSIGN Command

For every physical file an Enform Plus application accesses, the server query processor
must do open/close operations that add to the processing time. This processing time can
be reduced significantly if Enform Plus applications that frequently use the same
physical files are processed by a common server query processor. A server query
processor alows for heavily accessed physical filesto be kept open.
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The TACL ASSI GN command defines the physical file or files kept open. The syntax of
thiscommand is as follows:

ASSI GN { Fnunber } ., physical-file-nanme
{ generic-fil e-nane }
[ , exclusion-node ]

Fnunber

specifies the logical file name. Valid valuesfor logical file namesrange from F1
through F31.
generic-file-nane

Is the name of one of the following generic files: QUERY- WORK- AREA, QUERY-
SORT- AREA, QUERY- QPSTATI STI CS, and QUERY- QPSTATUS- MESSAGES.
All other names are ignored.

physi cal -fil ename

isafully qualified Guardian file name. See the Guardian User's Guide for the exact
form of a Guardian file name.

excl usi on- node

is one of SHARED, PROTECTED, or EXCLUSI VE. The default is SHARED for an
input file. Valid values for generic files are described later in this section.

The TACL PARAM Command

To create a server query processor, you must include a PARAMcommand specifying a
REQUESTORS parameter. The REQUESTORS parameter defines the maximum number
of requestors the server query processor can accept. The other parameters are optional
and can be specified in the same or in a different PARAMstatement.

[ , COST max-cost ]
PARAM REQUESTORS mex-requestors [ , TIMEQUT tine-out ]
[ , READS mex-reads |

REQUESTORS nax-r equestors

sets the maximum number of requestors a query processor can accept. A requestor
can be any Enform Plus application or a host-language program. (Host-language
programs are described in the Enform User's Guide.)

COST nmax- cost

sets a strategy cost limit for each Enform Plus query using this server query
processor. If an Enform Plus query exceeds the limit, it is terminated and an error
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message is displayed. See the @OST- TOLERANCE Option Variable in the Option
Variable clauses on page 5-48 for an explanation of strategy cost limits.

max- cost must be an integer between one and eight. The default is no limit.

TI MEQUT ti me-out

sets the number of minutes a server query processor sits idle before stopping itself.
The default is no limit, meaning the query processor continues to run indefinitely.

READS max-r eads

sets the maximum number of logical database reads per Enform Plus session. If that
many reads are performed, the Enform Plus session is terminated and an error

message is displayed.
max- r eads must be an integer. The default is no limit.

The TACL QP Command

After the parameters are initialized and the physical files to be kept open are specified,
the server query processor is created. The syntax is:

QP/ [ NOMIT ] , NAME process-nanme [ , CPU nunber |
[ , PRI priority ] [ , MEM pages | /

NAMVE process- name

isaprocess name for the server query processor. The name must begin with a dollar
sign ($) followed by an alphabetic character and one to four a phanumeric
characters.

CPU nunber

Is the number of the CPU where this server query processor resides. The default is
the same CPU where TACL resides.

PRI priority
IS the priority a which this server query processor isto run.

MEM pages

Is the maximum number of virtual data pages used for this server query processor. It
must be an integer from one to 64. The default is 64.
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Example of Server Query Processor Creation

Issue the following instructions to create a server query processor named $qp1l that
does the following:

e Keepsopenparts,order,andodet ai l
e Accepts up to 15 requestors
e Setsalimit of 2 on the cost strategy

e Waits up to three minutes before stopping

27> ASSI GN F1, $dat a. dat abase. parts

28> ASS|I G\ F2, $dat a. dat abase. order

29> ASS| GN F3, $dat a. dat abase. odet ai |

30> PARAM REQUESTORS 15, COST 2, TIMEQUT 3
31> QP / NOWAI T, NAME $qpl /

The server query processor keeps open those files that have been assigned OFO names.
In the example, these are F1, F2, and F3. The query itself still refers to these files by
their names as described in the data dictionary: parts, order, and odetail.

(Notethat FI ND files cannot be kept open in this manner.)

Generic Files

A genericfileisafilethat is used to store some form of Enform Plus output. Enform
Plus produces many different forms of output, such as statistics and error messages. To
enable control over each class of output, generic file names have been defined for each
class. These generic file names can be used in TACL ASSI GN commands or Enform
Plus ?ASSI GN commands (described on page 6-3) as the record-name to be assigned to
aphysical-file-name.

When you assign an Enform Plus generic file to a physical file, the physical file must
exist at the time Enform Plus attempts to open thefile. If you specify an exclusion mode,
itis used. An unspecified or meaningless exclusion mode (for example, protected for
terminals) causes the default (SHARED for terminals and EXCLUSI VE for other
devices) to be used. If you specify an exclusion mode for the generic files QUERY-
WWORK- AREA and QUERY- SORT- AREA, it isignored.

Assigning a generic output file name to a process name causes the process to be treated
asif it were the spooler. Enform opens the process, calls SETMODE, and writes to the
process. It isnot possible to assign a FI NDfile to a process because Enform Plus will
create an unstructured file and rename the file as the last step in processing the FI ND
statement. Table 2-1 on page 2-11 lists the Enform Plus generic file names and their
USes.
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Generic Files

Table 2-1. Enform Plus Generic Filesand Their Uses (page 1 of 2)

Generic File Name
QUERY- COVPI LER- LI STI NG

QUERY- REPORT- LI STI NG

QUERY- STATI STI CS

QUERY- STATUS- MESSACES

QUERY- WWORK- AREA

Description

All compilation output produced during an Enform
Plus session (that is, entering a query either directly or
indirectly); compiler errors and warnings; including
output, errors, and warnings from other Enform Plus
commands (such as ?ASSI GN and ? SHOW.

Output is produced in ASCII with arecord length of
132Ebytes.

All reports produced as a result of the execution of a
LI ST statement.

Output is produced in ASCII with arecord length of
132 bytes.

All statistics produced during an Enform Plus session
by the query processor while processing a FI ND or
LI ST statement when @TATS is set to ON. Several
Sets of statistics can be produced during a sesson. A
set isidentified by the requestor's PID and the
beginning and ending times of the query execution.

Output is produced in ASCII. For each query
processed, the output consists of (72 * (the number of
record-types in the query + 3)). For display purposes,
each output record is 72 characters long.

All compiler/report writer error and warning messages
produced during an Enform Plus session. All error
messages produced during an Enform Plus session by
the query processor or SORT while processing a FI ND
or LI ST statement. These messages also appear in the
listings.

The output is produced in ASCII with arecord length
of 132 bytes.

The volume where all temporary files (except SORT
work files) are built by the query processor while
processing aFl NDor LI ST statement during an
Enform Plus session. The QUERY- WORK- AREA file
name should contain only a volume name.
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Table 2-1. Enform Plus Generic Filesand Their Uses (page 2 of 2)

Generic File Name Description

QUERY- SORT- AREA The location where al temporary files are built by the
SORT process while processinga Fl NDor LI ST
statement during an Enform Plus session. The
QUERY- SORT- AREA file name can be avolume
name or an explicit file name.

QUERY- QPSTATI STI CS The statistics produced for every FI NDor LI ST
statement that is successfully processed by the query
processor during an Enform Plus session (regardless of
the setting of @STATS). Each set of statisticsis
identified by aline containing the requestor's PID and
the beginning and ending times of the query execution.

If @STATS isset to ON, statistics are also reported to
the QUERY- STATI STI CSfile.

The output is produced in ASCII. For each query
processed, the output consists of (72 * (the number of
record-types in the query + 3)). For display purposes,
each output record is 72 charactersin length.

QUERY- QPSTATUS- MESSAGES Al error messages produced by the query processor or
SORT during the processing of aFI NDor LI ST
statement during an Enform Plus session. To identify
the query in error, each message is preceded by the
requestor's PID and the time of the error.

Errors are aso reported to the QUERY- STATUS-
MESSACGES file.

The output is produced in ASCII with a record length
of 132 bytes.

In most cases, a generic output fileis an unstructured file. When Enform Plus opens an
unstructured file to write records, the records are written starting at the beginning of the
file and the existing records are overwritten.

Generic Filesand a Dedicated Query Processor

Generic files QUERY- WORK- AREA, QUERY- SORT- AREA, QUERY- QPSTATI STI CS,
and QUERY- QPSTATUS- MESSACES can be specified for a dedicated query processor
by using either the Enform Plus ? ASSI GN command (see page 6-3) or the TACL

ASSI GN command (see Logical File Assignments on page 2-4). The ASSI GN
command is passed through the Enform Plus compiler/report writer to the query
processor for each LI ST or FI ND statement until the ASSI GNis cleared.

The query processor opens both QUERY- QPSTATI STI CS and QUERY- QPSTATUS-
IVESSAGES for every FI NDor LI ST request. Generally, statistics and errors for
multiple requests to a dedicated query processor cannot be collected in adiscfile
because the results are written over each other. However, by assigning the generic file to
aprocess, the statistics and errors can be collected for multiple requests to a dedicated
query processor.
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Generic Filesand the Server Query Processor

The generic files QUERY- WORK- AREA, QUERY- SORT- AREA, QUERY-
QPSTATI STI CS, and QUERY- QPSTATUS- MESSAGES can be held open for the
lifetime of a server query processor if the TACL ASSI GN command (see A Server
Query Processor on page 2-6) is specified at the time the server query processor is
created.

By using the generic file names with a server query processor, you can specify where the
server query processor: builds the temporary files, performs sorts, sends statistics, and
sends error messages. Because the QUERY- QPSTATI STI CS and QUERY-
QPSTATUS- MESSACES files are held open for the lifetime of the associated server
query processor, collection of statistics and errors for multiple requests is possible.

The TACL ASSI GN commands specified when the server query processor is started
cannot be overridden by either Enform Plus ? ASSI GN commands nor TACL ASSI GN
commands specified when the Enform Plus processis initiated. (The server query
processor must be stopped and restarted to alter these file assignments.)

If you assign generic files by specifying either the Enform Plus ?ASSI GN command
(during Enform Plus processing) or the TACL ASSI GN command (before Enform Plus
Isinitiated) the server query processor directs output to these generic files until you clear
the ASSI GN command. Generic files that were not assigned when the server query
processor was created are re-opened for each FI NDor LI ST statement.

Generic Filesand the Current Output Listing File

If the Generic files QUERY- REPORT- LI STI NGand QUERY- COVPI LER- LI STI NG
are assigned, these files become the current output listing files under the following
conditions:

e QUERY- COWPI LER- LI STI NGfileisthe current output listing file whenever
Enform Plus statements and commands are processed.

e QUERY- REPORT- LI STI NGfileisthe current output listing file whenever areport
(the output from the LIST statement) is produced unless the ?OUT command
specifies an ?0UT file.

Assignment of any of the other generic files does not affect the current output listing
file.

Table 2-2 on page 2-14 lists the forms of Enform Plus output (that is, reports, statement
and command output, statistics, and error messages) and the corresponding output file
when generic files are assigned. The default output file is described earlier in this
section.
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Generic Files and the Current Output Listing File

Table 2-2. Enform Plus Output Files (page 1 of 2)

Enform Plus Output

Enform Plus banner and trailer
Commands

Statements

Command output (e.g.,? SHOW

Report fromalLl ST statement

Statistics
@TATS on

@BTATS off

Output File
Output is directed to:

1. The QUERY- COVPI LER- LI STI NGfile, if
assigned; otherwise,

2. The default output file.
Output is directed to:
1. The?QUT file, if specified; otherwise,

2. QUERY- REPORT- LI STI NGfile, if assigned;
otherwise,

3. Thedefault output file.

Output is directed to the QUERY- QPSTATI STI CS
file, if assigned, in addition to the following:

1. QUERY- STATI STI CSfile, if assigned,;
otherwise,

2. QUERY- COWPI LER- LI STI NGfile, if
assigned; otherwise,

3. Thedefault output file.
If @STATS is off, output is sent to:

1. QUERY- QPSTATI STI CSfile, if assigned,
otherwise,

2. Theoutput is not written.

The numbersin the Output File column indicate the order in which Enform Plus directs output to thefiles. If the
file with the number 1 exists, Enform Plus directs output to this file only. If this file does not exist, Enform Plus
directs output to the file with the number 2, and so on.
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Table 2-2. Enform Plus Output Files (page 2 of 2)

Enform Plus Output

Error messages from the command
processor and query compiler

Error messages from the report writer

Error messages from the query
processor or SORT

Output File

Output is sent to the QUERY- STATUS- MESSAGES
file, if assigned, in addition to the following:

1. QUERY- COVPI LER- LI STI NG  if assigned;
otherwise,

2. The default output file.

Notethat if the QUERY- STATUS- MESSAGES file
is not assigned and the QUERY- COVPI LER-

LI STI NGfileisnot the default output file, the error
messages are al so written to the default output file.

Output is sent to the QUERY- STATUS- MESSAGES
file, if assigned, in addition to the following:

1. ?0UT file, if specified; otherwise,

2. QUERY- REPORT- LI STI NG, if assigned;
otherwise,

3. Thedefault output file.

Notethat if the QUERY- STATUS- MESSAGES file
is not assigned and the list file is not a default
output file, the error messages are also written to the
default output file.

The QUERY- QPSTATUS- MESSAGESile, if

assigned, and to the QUERY- STATUS- MESSAGES

file, if assigned, in addition to the following:

1. QUERY- COWPI LER- LI STI NG, if assigned;
otherwise,

2. The default output file.

Notethat if the QUERY- STATUS- MESSAGES file
Is not assigned and the current output listing fileis
not the default output file, the error messages are
also written to the default output file.

The numbersin the Output File column indicate the order in which Enform Plus directs output to thefiles. If the
file with the number 1 exists, Enform Plus directs output to this file only. If this file does not exist, Enform Plus
directs output to the file with the number 2, and so on.
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An Enform Plus query is built with elements of the Enform Plus language. This section
contains the following:

An explanation of the Enform Plus language elements that are used throughout
query specifications. These elements are reserved words, special characters, and
comments.

A brief explanation of the functions of the Enform Plus statements, clauses, and
commands. The syntax of these language elementsis described in Section 4
Statements, Section 5, Clauses, and Section 6, Commands.

The syntax and functions of the Enform Plus language elements that can be used
either in atarget-list or in request-qualification. (Both target-lists and request-
qualification are defined in Section 1, Introduction.) These language elements
include aggregates, literals, arithmetic expressions, logical expressions,

| F/ THEN/ EL SE expressions, parameters, user variables, and user tables.

The rules to be used when referencing database records, fields, and primary keys,
when including subscripts, and when naming user-defined elements such as user
variables, user tables, user aggregates, or parameters.

Figure 3-1 on page 3-2 shows a query specification and some of the language elements
described in this section.
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Reserved Words

Figure 3-1. Enform Plus Language Elements

?DICTI(I)NARY $mkt.sample

DECLARE user-varl;

AT END PRINT "The End";
L 1 L

OPEN emqloyee.;

I_.ISTIempnum,empname,salary,I

I_I_I

user-var : = (salary + 1p)

WHERElsaIary EQ AVG (salary OVER empnum)l;I
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Reserved Words

Reserved words are words with special meaning to Enform Plus. Both in syntax and
elsewhere in this manual, reserved words are shown in uppercase characters. Reserved

words must be spelled exactly as shown.
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Reserved Words

Do not use reserved words to name records, fields, variables, tables, or parameters.
Reserved words can be redefined or translated to a language other than English. See the
Enform User's Guide for instructions on redefining the Enform Plus reserved words.

Table 3-1 lists the Enform Plus reserved words.

Table 3-1. Enform Plus Reserved Words and Characters

AFTER
ALL
AND
AS
ASCD
AT
AVG
BEFORE
BEGQ NS
BLANK
BLANKS
BY
CENTER
CHANGE
CLOSE
CONTAI NS
CoPY
COUNT
CUM
DATE
DECLARE

DELI NK
DESC

DI CTI ONARY
ELSE
END

EQ

EQUAL
EXIT

FI ND
FOOTI NG
FORM

GE
GREATER
GT

HEADI NG
| F

| NTERNAL
'S

JULI AN- DATE
KEY

LE

LESS

LI NK

LI ST

LT

MAX

M N

NE
NCHEAD
NOPRI NT

NULL

OFF

OPEN

OPTI ON

OPTIl ONAL

OVER

PARAM
PCT

PRI NT
SET

SKI P

SPACE

START
SUBFOOTI NG
SUBTI TLE
SUBTOTAL

SUM

SUPPRESS

TAB

THAN

THEN

THRU

TI VE

TI MESTAVP- DATE
TI MESTAVP- TI ME
TI TLE

TO

TOTAL

UNI QUE

VI A
VWHERE
W TH
ZERO
ZERCS

A -
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Special Characters

Table 3-2 lists the Enform Plus special characters and describes their functions within a
query.

Table 3-2. Special Characters

Character Name  Character  Description

Apostrophe ' Serves as adelimiter for display formats, some
conditional operators.

Assignment syntax : = Assigns avalue to atarget-item.

Blank Separates keywords and other language elements.

Brackets [ ] Delimits subscripts, modifiers, and decorations. Must
appear in balanced pairs.

Comma , Separates multiple query specificationsin the same
statement; always optional .

Parentheses () Delimits various language elements. Must appear in
balanced pairs.

Question mark ? Denotes a command when directly followed by a
keyword.

Quotation mark " Serves as delimiter for various language elements, such
as alphanumeric literals, and some display formats.

Semicolon ; Terminates statements.

Comments

A comment clarifies and documents the purpose of the your query. A comment is
denoted by the exclamation character (!). A comment can be the only text on aline, the
last text on aline, or text embedded within aline. When a comment is embedded within
aline, it must be enclosed with exclamation marks. For example, consider the following
comments:

'Thi s query produces Finance Report 301
DI CTI ONARY fi nance. subvol; ! Information is confidenti al
OPEN financel, 'Only two files are needed! financeZ2;

Statements

Statements contain specifications for selecting and formatting el ements from your
database. Composed of keywords, clauses, and target-lists, the Enform Plus statements
LI ST and FI ND provide the basic specifications for information selection. Additional
statements establish the query environment and provide some report structuring
capability.
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With the exception of the L1 ST and FI ND statement, Enform Plus statements remain in
effect (unless canceled, reset, or overridden) for the duration of an entire Enform Plus
session. Enform Plus requiresthe LI ST and FI ND statements to be terminated with a
semicolon. The other Enform Plus statements should be terminated with a semicolon
because Enform Plus does not report errors until it encounters either a terminating
semicolon or the beginning of anew statement.

See Section 4, Statements for the syntax of Enform Plus statements.

Clauses

Clauses are optional elements of Enform Plus statements. With the exception of the
option variable clauses and the system variable clauses, Enform Plus clauses apply only
tothe LI ST or FI ND statement of which they are a part.

Some of the operations performed by Enform Plus clauses are:

e Sorting and grouping target-records

e Calculating subtotals, totals, percentages, and running totals

e Printing user supplied information within areport

e Formatting areport

e Extracting the current date, time, line number, and page number
e Converting data to internal or display format

See Section 5, Clausesfor the syntax of Enform Plus clauses.

Commands

Commands are compiler directives that tell the compiler/report writer to perform a
specific action. For example, commands tell the compiler/report writer to:

e Associate anew physical file with arecord description.

e Attach a specific query processor.

e Enter the text editor without leaving Enform Plus.

e Compileaprogram and save it in acompiled query file.

e Compile and execute an Edit-format file containing source code.

e Execute acompiled query file.

e Include part of an Edit-format file in the input to Enform Plus.

e Display information about the current Enform Plus environment.
See Section 6, Commands for the syntax of the Enform Plus commands.
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Rulesfor Naming User-Defined Elements

When you name variables, tables, aggregates, or parameters, the name:
e Must be unique

e Must start with either an alphabetic character or a circumflex (%)

e Can contain numbers, hyphens (- ), or circumflexes (™)

e Canbefrom 1 to 31 charactersin length

e Must not contain embedded blanks

e Must not end with a hyphen (-)

Rulesfor Referencing Database Elements

When you reference a database element within your query, you must follow certain
rules. The rules used to reference a record name, afield name, and a primary key are
described in the following paragraphs.

Record Name References

When you reference arecord name within a query, the record name must be unique. If a
record name is the same as a field name in an open record description, Enform Plus
operates as if the unqualified reference refers to the field name.

Referencing arecord name as a target-item is the same as referencing each occurrence
of each of thefields individually. A record name cannot be specified asan element in a
print list. (A print list is part of the AT END statement and clause, the AT START
statement and clause, the FOOT| NG statement and clause, the SUBFOOT | NG statement
and clause, the SUBTI TLE statement and clause, the Tl TLE statement and clause, and
the BEFORE CHANGCE and AFTER CHANGE clauses.)

Field Name References

The same field name can exist in more than one database file. If your query involves
database files with duplicate field names, the field name must be uniquely qualified.

Field names can be qualified by using two different conventions. The first convention
joins the record or group name to the field name with a period:

record-nane. fi el d- nane
or
group. nane. fi el d- nane

The second convention joins the record or group name to the field name with the
keyword OF. When the OF syntax is used, the field name or group nameis written first
followed by OF and the qualifier needed:
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field-nane OF record-nane

or
fiel d-nanme OF group-nane

A field name requires as much qualifying as necessary to uniquely identify the field to
Enform Plus. The necessary qualification might be as simple as combining the field
name with the record name or group name. It might require combining the field name
with both a group name and arecord name or with two group names. Consider the
record descriptions shown in Figure 3-2.

Figure 3-2. RecordsWith Duplicate Field Names

RECORD st ock-itens. RECORD shel f-itens.
FILE I S "stock" KEY- SEQUENCED. FILE is "shel f" KEY- SEQUENCED.
02 depot-num PI C 99. 02 dept-num PI C 99.
02 cont-num PI C 99. 02 dept-nanme PIC X(10).
02 erasers. 02 cont-num PI C 99.

05 ink PIC 99. 02 pens.

05 gum PI C 99. 05 b-point PIC 99.

05 pink PIC 99. 05 felt-tip PIC 99.
02 i nk- pens. 02 erasers.

05 felt-tip PIC 99. 05 ink PIC 99.

05 b-point PIC 99. 05 gum PI C 99.

05 fountain PIC 99. 05 gray PIC 99.

If both thest ock-i t ens andshel f - it ens record descriptions are open, i nk
must be qualified. To qualify i nk withinshel f - i t ens, one of the following must be
entered:

ink OF erasers OF shelf-itens
shel f-itens. erasers.ink

Primary Key References

The records in database files can be uniquely identified by the value of aprimary key.
For database files with key-sequenced file structure, the primary key is part of the
record. For database files with relative, unstructured, or entry-sequenced file structure,
the primary key is not part of the record. Primary keys can be referenced in two forms:

KEY OF record-nane
or
r ecor d- nane. KEY

Theformr ecor d- nane. KEY can appear for only one relative, entry-sequenced, or
unstructured file per query.

The primary key for files with key-sequenced file structure is a field within the record.
For key-sequenced files, referencing the primary key using the formr ecor d-
name. KEY isthe same as explicitly naming the field described as the primary key. The
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advantage of the formr ecor d- name. KEY isthat you do not need to know the name
of the primary key field to referenceit. A listing of the primary key values of the parts
file can be obtained by the following:

OPEN parts;
LI ST parts. KEY;

The record with the primary key value of 1403 can be referenced by:
WHERE parts. KEY = 1403

For fileswith relative file structure, the primary key is a record number. The record
number isthe ordinal position of the record relative to the beginning of the physical file.
Thefirst record in the physical file has position zero. A listing of the primary keys of a
relative file can be obtained by:

OPEN rel | ;

LI ST KEY OF rell;

The primary key of the fifth record in the file can be referenced by:
WHERE KEY COF rell = 4

Remember, the fifth record in afile with relative file structure has position four because
thefirst record isin position zero.

For entry-sequenced and unstructured files, the primary key is arecord address-the byte
address of the record's block plus the relative record number within the block. A record
address is always an even number. For more information about file structures, see the
Enscribe Programmer’s Guide.

A listing of the primary keys of an entry-sequenced file can be obtained by:
OPEN entryseq;
LI ST entryseq. KEY;

Thethird record in thefileent r yseq has a primary key whose byte offset is 16. The
record can be referenced by:

WHERE entryseq. KEY = 16
For more information about file structures, see the Enscribe Programmer’s Guide.

Subscripts

Subscripts, athough they are not required, are usually used to reference elementsin a
user table or database table. (A database table is created when the dictionary description
of adatabase field contains an OCCURS clause.) Subscripts are needed for references to
user tables and database tables because all the elements in such tables have the same
name. Subscripts can be used in referencesto database fields and user variables,
although they are not necessary.
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The syntax for including subscriptsis:

{ field-nanme-refl1 } { "["subscript"]"
{ user-table-nane } { "["subscript-range"]" }

{ "["subscript"]" }.field-nane-ref2
gr p- nanme { } { "["subscript"]"
{ "["subscript-range"]" } { "["subscript-range"]" }

field-nane-refl
is the qualified name of a database field.

user -t abl e- nane

is the name of auser table defined by the DECL ARE statement.

subscri pt

isan integer. The lowest valid valuefor subscri pt is1. The highest valid valueis
the maximum number of elements defined for the user or database table. (See the
following description for more information.)

subscri pt-range

hastheformsubscri pti : subscri pt]j

subscri pti

isthe first element being referenced.

subscri ptj

isthe last element being referenced.

gr p- nane

Is the name of agroup described in the dictionary. A group is defined as arecord
element whose level number (02, 03, 04,...) is less than that of the next record
element.

field-nane-ref?2

is the name of a subordinate field. A subordinate field is defined as a record element
whose level number (05, 06, 07,...) is greater than that of gr p- nane.

When a subscript isincluded with areference to a table name, auser variable name, or a
field name, Enform Plus determines whether the subscript is a valid subscript value
allowed for the table, variable, or field. A valid subscript value for afield or user
variableis 1. Valid subscript values for a user table are defined in the DECLARE
statement. For example, consider the following user table declaration:

DECLARE u-var[ 24 ];
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Thevalid subscript valuesfor u- var are 1 through 24. Valid subscript values for
database tables are defined by the OCCURS clause in the dictionary description of the
table. For example:

02 nont hl y-sal es OCCURS 12 TI MES.
The valid subscript valuesfor nont hl y- sal es are 1 through 12.

Both user and database tables can be referenced without a subscript. Enform Plus uses a
default a subscript of 1. For example:

u-var Refersto the first element of the database table.
nont hl y- sal es Refersto the first element of the database table.

Including a subscript with a user or database table reference identifies the individual
elements of the table. For example:

u-var [ 2 ] Refers to the second element of the database table.
nonthly-sales [ 4 ] Refers to the fourth element of the database table.

A subscri pt - range can beincluded in user or database table references when the
tableisthe target-iteminalLl ST statement. Subscript-rangeisillegal if adatabase table
iIsmodified by a BY, BY DESC, ASCD, or DESC clause. (See Section 5, Clauses for
information about these clauses.) Including subscri pt - r ange isthe same as
referencing the table elements individually. For example:

u-var [ 3:8 ] Refers to the third through eighth elements of the
database table.

nonthly-sales [ 1:4 ] Refers to the first through fourth elements of the
database table.

Enform Plus does not allow arithmetic on subscript ranges. For example,

LI ST (enpl oyee [1:5].salary * 1.10)

isinvalid.

In the dictionary record description, a database table can be defined as a group element
with subordinate database field entries. For example:

02 sales OCCURS 12 TI MES.
10 nmonth PIC X(3).
10 top-dept PIC 9999.

Enform Plus allows you to refer to the subordinate database fields as follows:

sal es Referstonmont h andt op- dept within the first element
of sal es.

sales [ 2 ].top-dept Referstot op- dept within the second element of
sal es.

sales [ 2:3 ].nonth Refersto nont h within the second through third elements
of sal es.
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The subordinate elements of a database table can themselves contain a database table
resulting in nested database tables. For example, consider the following record
description:

02 tot-sales OCCURS 12 tines.

10 month PIC X(3).

10 top-dept PIC 999.

10 wkly-sales PIC 99999 OCCURS 4 TI MES.

Enform Plus allows you to reference nested database tables. For example:

tot-sal es Refersto nmont h, t op- dept , and thefirst
through last elements of wkl y- sal es
within the first element of t ot - sal es.

t ot - sal es[ 4] . wkl y-sal es[ 2] Refersto the second element of wkl y-
sal es within the fourth element of t ot -
sal es.

tot-sal es[ 1: 5] . wkl y- sal es[ 3] Refersto the third element of wkl y- sal es
within the first through fifth elements of
t ot - sal es.

tot-sal es[2: 3].wkly-sal es[1:4] Refersto the first through fourth elements of
wkl y- sal es within the second through
third elementsof t ot - sal es.

Aggregates

An aggregate is the result of a cumulative operation performed for each value that
contributes to the aggregate. An aggregate yields a single value for the group of values
over which it is processed. Aggregates can be specified only asatarget-itemor ina
request-qualification. Aggregates specified as atarget-item are called target aggregates.
Aggregates specified in arequest-qualification are called qualification aggregates.

Enform Plus provides two types of aggregates. predefined and user-defined.
The syntax used for an aggregate is as follows:

AVG

COUNT

MAX

M N

SUM

user - aggr egat e

( { field-name } [ OVER ALL ]
( { expression } [ OVER over-item]

[ WHERE | ogi cal -expression ] ) ,

AVG

COUNT

MAX

M N

SUM

user - aggr egat e

([ UNNTQUE ] field-name [ OVER ALL ]

[ WHERE | ogi cal -expression ] ) ,

lotm Y et Yate Yate Yate Vet Vot Vet Vs Wadn Waan Was n Wed o}
lten N anten Y antn Wanten Wanten Wanten ¥ (s Yanten Wanten Wanten Wanten W anden

}
}
}
}
}
}
}
}
}
}
}
}

e M M M e e e M e e A ) )
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AVG

is apredefined Enform Plus aggregate that computes an average value for a set of
numbers or expressions.

COUNT

Is apredefined Enform Plus aggregate that tallies the occurrences of afield defined
as either numeric or alphanumeric.

MAX

Is apredefined Enform Plus aggregate that finds the highest number in a set of
numbers or expressions, or finds the alphanumeric string with the highest value
based on the ASCI|I collating sequence.

M N

Is apredefined Enform Plus aggregate that either finds the lowest number in a set of
numbers or expressions or finds the alphanumeric string with the lowest value based
on the ASCII collating sequence.

SUM
is apredefined Enform Plus aggregate that totals a set of numbers or expressions.

user - aggr egat e
Is the name of an aggregate defined by a DECL ARE statement. (See page 4-9.)

fiel d-name
is the name of adatabase field.

expressi on

isaarithmetic or | F/ THEN EL SE expression (explained on page 3-26.)

over-item

isafield used to sort and group the records over which the aggregate is processed.
For atarget aggregate, over - i t emmust beaby- i t em(the name of afield
modified by aBY or BY DESC clause). For a qualification aggregate, over-item
can be any field name.

OVER ALL
defines the range of the aggregate operation as over all the values specified.

OVER

defines a range for the aggregate operations. The aggregate operation takes place
only over the specified over - i t em The operation yields one aggregate value for
each unique value of over-item
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UNI QUE

excludes duplicate values from contributing to the collecting operation of the
aggregate. UNI QUE adds considerable processing overhead and should not be
specified unless you know unwanted duplicate values exist. UNI QUE is redundant
with MAX or M N. While the same answer is returned when UNI QUE is specified
with these aggregates, processing time increases greatly.

Predefined Aggregates
The five predefined Enform Plus aggregates are: AVG, COUNT, MAX, M N, and SUM

AVGfinds an average value for a set of numbers. For each record containing afield value
to be averaged, the field value is added to the running total of the contributing field
values. After all contributing field values are processed, the final total is divided by the
number of field values that made up the total. The following example finds the average
of the part cost field over the suppnumfield:

LI ST BY suppnum
AV partcost OVER suppnunj;

COUNT talliesthe instances of an element. In the following example, the number of parts
kept in stock are counted by counting the part numbersin parts:

OPEN parts;
LI ST COUNT( partnum;

M N determines the lowest number in a set of numbers or expressions. MAX determines
the highest number in a set of numbers or expressions. The following example finds both
the lowest and the highest price of a part:

OPEN fronsup;

LI ST BY partnum
M N( partcost OVER partnun),
MAX( part cost OVER part nun;

SUMtotals a set of numbers or expression values. In the following example, the sum of
the sales made by each salesman is obtained:

OPEN or der, odetail, parts;
LINK order to odetail VIA ordernum
LINK odetail to parts VIA partnum
LI ST BY sal esnan,
SUM (price * quantity) OVER sal esman);

User Aggregates

When the predefined aggregates do not meet your needs, you can define your own
aggregates with a DECL ARE statement. A user-defined aggregate can be used anywhere
apredefined aggregate can appear with two exceptions:
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e A user aggregate cannot be referenced in the end expression of the declaration of
another user aggregate.

e A user aggregate declared with an end expression cannot be used as a qualification
aggregate over aby-i t em

The syntax of a user-defined aggregate is shown with the DECLARE Statement on
page 4-9. The syntax is also shown here to clarify this description.

user-aggregate-nane ( formal-argunent ) = ( step-expression
[ , [ end-expression ] [ , initialize-constant ] ] )

user - aggr egat e- nane

IS a unique name you give your aggregate. The name must follow the naming rules
described under Rules for Naming User-Defined Elements on page 3-6. This name
Is also used to obtain the current value of the aggregatein st ep- expr essi on
and end- expr essi on.

f or mal - ar gunent
IS aunique name used to represent the actual field name or expression in the
aggregate definition.

st ep- expressi on

Is an arithmetic expression to be computed for each value contributing to the
aggregate. Normally, st ep- expr essi on includes areferenceto theuser -
aggr egat e- nane so that avalue is accumulated over the contributing values.

end- expr essi on

Is an arithmetic expression to be computed after all qualifying valuesfor the
aggregate are processed. end- expr essi on can contain a predefined aggregate
name. If end- expr essi onisomittedandi ni ti al i ze- const ant ispresent,
an extracommamust precedei ni ti al i ze- const ant.

initialize-constant

iIsanumeric literal that isthe starting value of the aggregate. Zero is the default.
When end- expr essi onisomittedandi ni ti al i ze- const ant is present,
an extracommamust precedei ni ti al i ze- const ant.

Parentheses must appear exactly as shown in this syntax.

Consider the following user aggregate:

DECLARE grossavg (x) = (grossavg + 1.10 * x, grossavg/ COUNT
(x));

The user-aggregate nameisgr ossavg. Thef or mal - ar gunent isx. Thest ep-
expressionis(grossavg + .10 * x).Theend-expressionis
gr ossavg/ COUNT (x).
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This user-aggregate could be used to compare the new gross salaries to the old average
saary:

LI ST AVG (sal ary), grossavg (salary);

Target Aggregates

A target aggregate appears as part of the Enform Plus output. When you specify atarget
aggregate, follow theserules:

e Thefield namesin the target aggregate syntax can come from different database
records.

e Anover-itemmustbeaby-item

e Target aggregates cannot be nested; that is, one aggregate cannot be used as the
argument for another aggregate.

e The UNI QUE syntax cannot be used with an aggregate computed over aby-i t em

Target Aggregate With OVER ALL Syntax

When you specify atarget aggregate without specifying either OVER or OVER ALL,
Enform Plus uses a default of OVER ALL. Figure 3-3 shows both a query outline using
the OVER ALL syntax and an output diagram.

Figure 3-3. Query Outline of Target-Aggregate With OVER ALL Syntax

LI ST BY by-item 1, BY by-item 2,
target-item1...,
target-item2. ..,

AV target-item 2 OVER ALL);

by-item1 by-item 2 target- target- AVG
item1 item2 Target-item 2
[ERREEEEEE |
XXXXX XXXXXX XXXXXX [ XXXXXXX | XXXXXXXXXXX ~—
XXX XXX | XXXXXXX |
XXX XXX | XXXXXXX |
XXX XXX XXX XXX | XXXXXXX |
XXX XXX | XXXXXXX |
XXXXX XXX XXX XXX XXX | XXXXXXX |
XXX XXX | XXXXXXX |
XXX XXX | XXXXXXX |
XXX XXX | XXXXXXX |
[EEEEREEES |
total / nunber of target-item2= |

Specifying the aggregate shown in Figure 3-3 is the same as specifying:
AVGtarget-item2);
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Thequery groupst arget-item 1 andt arget-item 2 withinby-item 2. The
aggregate AVGis used and the average value of t ar get - i t em 2 isfound by totaling
al of thevaluesof t ar get - i t em 2 and dividing that total by the number of
target-item 2 vaues. Noticethat AVG t ar get - i t em 2 prints as a separate
column on the report with only one nonblank entry. This entry corresponds to the
aggregate value of all recordsin the report.

When atarget aggregate is specified in aFl ND statement with OVER ALL either present
or used by default, only the first target-record contains the aggregate value. Thisfield is
blank in all other target-records generated by the FI ND statement.

Target Aggregate With OVER Syntax

If you specify atarget aggregateinalLl ST or FI ND statement with the OVER syntax, a
single aggregated value is returned for each grouped value. Consider the query outline
and output diagram shown in Figure 3-4.

Figure 3-4. Query Outline of Target-Aggregate With OVER Syntax
Query CQutline:

LI ST BY by-item1,
BY by-item 2,
target-iteml1
AVG(target-item1l OVER by-item 2);

CQut put Di agram

by-item1 by-item2 | target- | AVG

| item1 | target-iteml
__________________ [E— e
XXXXXXX XXXXXXX [ XXXXXXX | XXXXXXXXXXXXX

| XXXXXXX | ——p (total/4)

| XXXXXXX

| XXXXXXX

[ERREEEEEE |

XXXXXXX [ XXXXXXX | XXXXXXXXXXXXX

| xxxxxxx | ——m» (total/2)

XXXXXXX XXXXXXX [ XXXXXXX | XXXXXXXXXXXXX
| xxxxxxx | ——m» (total/3)
| XXXXXXX

Inthisexample, AVG t ar get - i t em 1 prints as a separate report column with a
nonblank entry only on the first line of each new by- i t em 2 group. This entry
representsthe averageof t ar get - i t em 1 over theby-it em 2 group.

When atarget aggregate is specified in a Fl ND statement with the OVER syntax, the
aggregate value is present only in the first target-record for a by-item. Thisfield is blank
for all other target-records.
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Qualification Aggregates

Qualification aggregates must be specified in a WHERE clause. When specifying a
qualification aggregate, follow theserules:

e Qualification aggregates cannot be nested; that is, one aggregate cannot be used as
the argument for another aggregate.

e A guadlification aggregate can contain an embedded WHERE clause.

e The embedded WHERE clause can contain another qualification aggregate; however,
that qualification aggregate must be computed OVER ALL.

e All field names used for each individua qualification aggregate expression (the field
being aggregated, any field name appearing in an expression being aggregated, any
field name appearing in the WHERE clause associated with an aggregate, and any
over - i t em) must come from the same database record.

e The UNI QUE syntax cannot be used with an aggregate computed over an over -
Item

Qualification Aggregate With OVER ALL Syntax

When you specify a qualification aggregate without specifying either OVER or OVER
ALL, Enform Plususes OVER ALL by default. Enform Plus computes the value for the
qualification aggregate over all the records in the original database (not over the target-
records). For example:

LI ST odetail,
WHERE quantity > AVG (quantity );

restricts the records returned from odet ai | to those whose quantity field is greater
than the average of all the values of the quantity field.

Qualification Aggregates With OVER Syntax

When a qualification aggregate is used with the OVER syntax, Enform Plus computes
one value for each over-item group. When the WHERE clause is evaluated, Enform Plus
uses the qualification aggregate value for the particular group to restrict the records
selected. Figure 3-5 on page 3-18 shows a query outline and the process that occurs
when the OVER syntax is used.
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Qualification Aggregates

Figure 3-5. Query Outline of Qualification Aggregate With OVER Syntax

OPEN enpl oyee;
LI ST regnum
branchnum

VWHERE sal ary GI' AV sal ary OVER regnum);

The qualification aggregate value for each group is:

regnum AVG sal ary

1 24666
2 28333
5 38000
99 39500

If enpl oyee hasthe following form when grouped by r egnumand br anchnum

regnum branchnum

1 1

2
2 1
5 3
99 1

sal ary

36000
19000
25000
26000
12000
30000
37000
25000
23000
38000
39500

Qualification Aggregates and Target Records

A qualification aggregate functions as afull subquery. This means that Enform Plus
computes the value for the aggregate over all the records in the database file, (not over
the target records selected in therest of the LI ST or FI ND statement) and uses the result

asinput to the target list.

For example, the statement:

LI ST BY j ob,
enpnane,

AVG (sal ary)

WHERE sal ary < AVG (sal ary);
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gives:
e All employees whose salaries are less than the average
e Theaverage of al salariesthat are less than the average

Qualification Aggregate With an Embedded WHERE Clause

If a qualification aggregate contains a WHERE clause that restricts the records for the
aggregate cal culation, Enform Plus processes the embedded WHERE clause before the
aggregate. If any record for an over-item does not satisfy the restriction specified in the
embedded WHERE clause, Enform Plus excludes that record from the aggregate
calculation.

For example, consider Figure 3-6, which shows an Enform Plus query containing a
qualification aggregate with a WHERE clause. The query prints the part number and the
amount in stock of all the parts where the price of the part is greater than the average
price of al parts not in stock.

Figure 3-6. Qualification Aggregate With Embedded WHERE Clause

OPEN parts;
LI ST partnum
I nventory,
VWHERE price GI AVG (price WHERE inventory LT 0);

Thereport produced is:

Part Nunber I NVENTORY
212 7
244 3
1403 21
5502 6
5504 -1
5505 0
7102 20

Aggregates and Scale

All the aggregates except COUNT take their display format from the formats of the input
values. (COUNT always returns a value with ascale of zero, or no digits to the right of
the decimal point.) Consequently, if afield is defined as an integer and the aggregate
yields afractional value, the aggregate returns only the whole portion of the value. If the
field is defined as a decimal, the value returned is accurate to the number of decimal
places provided by the DDL data definition for the field.
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If you want the aggregate to return a value with a scale other than that of the input field,
assign the result to a user variable declared with the appropriate scale. For example:

DECLARE fixit | NTERNAL F6. 2;
LIST fixit := AVG (price OVER partnun);

The average of pri ce over part nunber will now be returned with six total digits,
with two digitsto the right of the decimal point.

Literals

Literals can be used in both atarget-list and arequest-qualification. Literals can also be
used in many Enform Plus statements and clauses. Literals are used in titles, headings,
specia text printed within a report's body, and in expressions. The two types of literals
are numeric and string.

Literals cannot be continued across lines. The maximum length of aliteral is 127
characters.
Numeric Literals

Numeric literals are used in all arithmetic expressions. They can be used in logical
expressions when the literal is compared to a database element described in the data
dictionary as numeric. Numeric literas:

e Arenot enclosed in quotation marks
e Arecomposed of thedigits 0-9
e Can be preceded or followed by a plus or minus sign

e Must be enclosed in parentheses if they are specified outside of alogical expression
or aTAB, SPACE, SKI P, or FORMclause

Numeric literals can stand alone astarget-itemsin aLl ST or FI ND statement. In this
case, they must be enclosed in parentheses.

The following are examples of numeric literals:
(104) (123.0444) (+267) (.006) (-15)

String Literals

String literals can be used in many Enform Plus statements and clauses. String literals
can be used in logical expressionsif the database element to which the string litera is
compared is declared alphabetic or alphanumeric in the data dictionary. String literals:

e Can be composed of any character inthe ASCII character set.

e Must be enclosed in quotation marks. If aquotation mark is part of a string literal,
the quotation mark must be doubled.
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The following are examples of string literals:
"This is a string literal”

"This string literal contains a "" quotation mark"

"1234. 99"

String literals can stand alone as target-itemsin aLl ST statement. By using a string
literal in this manner, you allow printing of one or more constant characters between two
columns of data. For example:

LI ST custoner,"....", address;

produces the following report:

CENTRAL UNI VERSI TY. ... UN VERSI TY WAY
BROWN MEDI CAL CO ....100 CALI FORNI A STREET

Arithmetic Expressions

Arithmetic expressions are some combination of numeric literals, field values, variables,
or aggregates that are added, subtracted, multiplied, or divided to yield asingle value. A
JULI AN- DATE clause, TI| MESTAMP- DATE clause, or a Tl MESTAMP- Tl ME clause
can also be used in an arithmetic expression. Arithmetic expressions must be enclosed in
parentheses.

Table 3-3 lists the arithmetic operators and their functions.

Table 3-3. Arithmetic Operators

Operator  Function

+ Addition

- Subtraction

* Multiplication
/ Division

Spaces are not required before any of the arithmetic operators with the exception of the
subtraction sign (- ). At least one space must precede a subtraction sign that follows a
field or variable name.,

Arithmetic expressions can be simple:
(price + 10.00)

or they can be complex:

((price + 10.00)* quantity)
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Evaluation Order of Arithmetic Expressions
Arithmetic expressions are evaluated in the following order:
1. Nested parenthesized expressions are evaluated first, beginning with the innermost

expression.

2. Within anested parenthesized expression, multiplication and division operations are
evaluated next.

3. Within anested parenthesized expression, addition and subtraction operations are
evaluated last.

Scale Factor of the Result

The scale of theresult is determined by the number of digits after the decimal point. In
an arithmetic expression, the result has the same number of digits after the decimal point
asthefield or variable in the expression with the greatest precision. This condition could
result in loss of significant digitsif too great a precision isused for thefield or variable.

The resulting scale factor can be controlled by assigning the result of the arithmetic
expression to a user variable. (User variables are explained on page 3-27.) The precision
of the user variable can be specified by an | NTERNAL clause within the DECLARE
statement that defines the user variable. The maximum number of digits allowed is 18.
All calculations with Enform Plus are performed with QUAD arithmetic.

L ogical Expressions

Logica expressions evaluate to a truth value-either true or false based on a condition
specified within the expression. Both the conditions that can be specified and the
conditional operators arelisted in Table 3-4.

Table 3-4. Conditional Operators

Condition Keyword Abbreviation  Symboal
Equal EQUAL EQ =
IS

Not equal NE <>
Greater than GREATER [ THAN] Gr >
Greater than or equal to GE >=
Less than LESS [ THAN| LT <
Lessthan or equal to LE <+

Enform Plus provides two other conditional operators: BEG NS W TH and CONTAI NS.
Thethreesymbols' ] ' are synonymous with BEG NS W TH and the three symbols
" >' are synonymous with CONTAI NS.
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The syntax of alogical expressionis:

[ NOT] condition [ { AND| OR} ] [NOI] condition ]

condi ti on

has one of the following forms:

{ { BEG NS WTH } }

E [ not] E C%RWAINS % string-literal %

{ { > } }

{ { conditional operator } }

field-nanme { { EQUAL } }

{ { EQ '} }

{ { IS } { val ue-range } }

{ [NOT] { = } { "["pattern-match"]" } }

{ { N} }

{ { <> } }
{ variable } { variable }
{ field-nane } [NOT] conditional-operator { field-nane }
{ expression } { expression }

condi ti onal - oper at or

Is one of the conditional operators shown in Table 3-4 on page 3-22.

expressi on

iIsan | F/ THEN/ ELSE or arithmetic expression.

pattern-nmatch

Is apattern of numbers or characters, enclosed within both quotation marks and
brackets. The syntax for a pattern-match is:

{ {n } _ _ {n } }
{ "[" { mn} string-literal { mn} "]" }
{ {- 1 {- 1} }

Is an integer indicating that exactly n number of characters must precede or follow
string-literal whenitisfoundinafield value.

string-literal

Is the pattern of characters or numbersto which thefield is being compared. The
string-1literal mustbeenclosed in quotation marks.
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IS two integers, separated by comma, indicating that at least m characters but not
more than n characters must precedeor follow stri ng-1iteral whenitisfound
inafield value,

is adash indicating any number of characters (O through 255) can precede or follow
string-literal whenitisfound asafield value. Specification of a dash
indicates you do not care about the contents of this part of the field.

val ue-range
isarange of valueswith theformval ue- 1 THRUval ue- 2

A logical expression can be simple or compound. A simple logical expression consists
of one condition. A compound logical expression uses the Boolean operators AND, CR,
and NOT to operate over two or more logical expressions.

By using the Boolean operators AND, OR, and NOT, you have the following effect on
the evaluation of the logical expression:

e When you precede a condition with the Boolean operator NOT, the result of the
expression is evaluated as true if the condition is evaluated as fal se.

e When you join two or more conditions with the Boolean operator AND, the result of
the expression is evaluated as true only if all the conditions are evaluated as true.

e When you join two or more conditions with the Boolean operator OR, the result of
the expression is evaluated as trueif any of the conditions are evaluated as true.

Effect of Parentheses on Compound L ogical Expressions

Compound logical expressions are evaluated in this sequence:

1. Conditionswithin parentheses are evaluated first.

2. Conditions preceded by the Boolean operator NOT are evaluated second.

3. Conditions joined with the Boolean operator AND are evaluated third.

4. Conditions joined with the Boolean operator OR are evaluated last.

BEGINSWITH and CONTAINS

BEG NS W THand CONTAI NS are special conditional operators that can be used to
yield atrue or false value if afield either begins with or contains a specific alphanumeric
string.

The BEA NS W TH operator determines if afield starts with a specified al phanumeric
string. For example, the following can be used to limit the dataretrieved from the
supplier field to only those records whose suppnane field begins with COMPAQ:

LI ST supplier WHERE suppnane BEG NS W TH " COVPAQ',
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In this example, the logical expression is evaluated as true only if thefield begins with a
value in which COVPAQIis in uppercase characters.

The BEA NS W TH operator can be used only with fields specified as aphanumeric in
the data dictionary. A field is alphanumeric when its corresponding data description
entry is specified as Pl C X.

The CONTAI NS operator determines if afield contains a specified alphanumeric string.
For example, the following determines whether the enpnane field contains the value
GECRGE:

enpnanme CONTAI NS " GEORGE"

Enform Plus does not support variable-length parameters. The following query, in which
Xy z has been defined as a five-character field, will not work if you passxyz athree-
character value:

PARAM xyz | NTERNAL AS5;
OPEN or der;
LI ST order WHERE KEY BEG NS W TH "xyz";

Enform Pluslooksfor avalue of "xyz" plus two blanks, and the query fails.

Range of Valuesin L ogical Expressions

A field can be compared to arange of valuesin alogical expression. In the range, value-
1 must be less than value-2. Values used in arange can be either numeric literals or
string literals.

Specifying field EQval uel THRUval ue?2 isequivalent to specifying:
field-nane GE value-1 AND fi el d-nane LE val ue-2

A range can contain anumeric literal if the field being examined is defined as numeric
in the data dictionary. Theinventory field of the partsfileis defined as PI C999. The
following logical expression is evaluated as true if the value of the inventory field fals
within the range of 5to 15, including the values 5 and 15:

inventory EQ 5 THRU 15,

A range expression can also use a string literal if the field being examined is defined as
alphanumeric in the data dictionary. The par t nane field isdefined asPl CX( 18) .
Thefollowing logical expression is evaluated astrueif par t name field contains a
val ue that fallswith in therangeof A to L:

partname EQ "A' THRU "LZZZZ7777777777777"

Note that the second string literal is 18 characterslong, the length of the par t nane
field. Specifying the literal in this manner ensures that all of the part names beginning
with L areincluded.
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Pattern-Match in Logical Expressions

Inalogical expression, afield described as alphanumeric in the data dictionary can be
compared to a pattern-match. A pattern-match is actually a comparison template that the
field value is compared to. In the following logical expression, the par t nane fieldis
compared to a pattern-match:

partname = [-"DI SK' - "MB"-],
OR partnanme = [-"DI SK"-"My"-],
OR partnane = [-"D sk"-"MB"-],
OR partnanme = [-"Di sk"-"M"-],

In the following logical expression, two numbers precedethestring-literal,
indicating that at least one character but no more than two characters must precede
string-literal inthefieldvaue:

partname EQ[1,2 "T"-],

|F/THEN/EL SE Expressions

| F/ THEN ELSE expressions yield avalue determined by the result of alogical
expression. | F/ THEN/ ELSE expressions can be used wherever an arithmetic
expression can be used. | F/ THEN/ ELSE expressions can be nested. The syntax of an
| F/ THEN ELSE expression isasfollows;

(I'F | ogi cal -expressi on THEN val ue-1 ELSE val ue- 2)

| ogi cal - expression

isalogical expression that evaluates as true or false.

val ue-1 or val ue-2

isafield name, an arithmetic expression, or | F/ THEN EL SE expression, or one of
the following value keywords: NULL, BLANK, BLANKS, ZERO, ZERCS.

If the logical expression is evaluated astrue, value-1 is used. If the logical expressionis
evaluated as false, value-2 isused. Value-1 and value-2 must be the same data type,
either both numeric or both alphanumeric.

The value keywords NUL L, BLANK, and BLANKS print blanks on reports. The value
keywords ZERO and ZERQGS print zeros on reports.

Consider thefollowing | F/ THEN EL SE expression:
| F partnum = 2001 THEN ZEROS ELSE partnum

This expression specifiesthat if par t numis equal to 2001, then zeros are to be printed
on the report. If par t numhas any other value except 2001, the value of par t numis
printed.
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Parameters

You can use a parameter either for request qualification or as atarget-item. You can pass
aparameter to a stored compiled query file. Define parameters by issuing the PARAM
statement, described on page 4-39.

Enform Plus handles parameters syntactically as if they were literals. Enform Plus
handles any parameter declared with an aphanumeric internal format as a string literal;
it handles all other parameters as numeric literals. You must enclose a parameter with
parentheses wherever you would have to enclose a numeric literal with parentheses.

User Variables

A user variable can be used to store numeric or string literals, save afield value, or hold
the result of acalculation for later printing.

Before the user variableis specified in a query, the DECLARE statement (see page 4-9
for the syntax of the DECL ARE statement) must be entered. This statement defines the
variable name and optionally defines the internal storage format (the default internal
storage format is a 64-hit signed integer), a default display format, and a default
heading. The name given to the user variable must conform to the naming conventions
described under Rules for Naming User-Defined Elements on page 3-6.

The default value of a user-declared variable is zero. An initial value for the user
variable can be defined with the SET statement.

User Variable asa Target-ltem

When a user variable is specified as a target-item, Enform Plus uses the default value or
theinitial value, whichever isappropriate. When auser variableis atarget-itemin a

LI ST statement, assignment syntax can be used to specify anew value for the variable.
The value of a user variable changes astarget list elements are evaluated, so that at any
time, the value of the user variable depends upon the value most recently assigned.

Assignment syntax is as follows:

aggregate

expressi on
field-nane

literal

user -t abl e- el enent
user-vari abl e- nane- 2

user-vari abl e-nane-1 : =

[t Tt Vot Vantn Vot Youd o Y
N e N o N e e )

user-vari abl e- nane- 1
IS the name of the user variable being defined.
aggregat e

isthe value of a predefined aggregate or user aggregate.
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expressi on

Is an arithmetic expression or an | F/ THEN EL SE expression.

fiel d-name
is the name of adatabase field.

[iteral

iIsanumeric literal or string literal that agrees in type with the user variable.

user -t abl e- el enent

Is the subscripted name of a user table element. You cannot assign a subscript range
to auser variable.

user-vari abl e-2
is the name of apreviously defined user variable.

When assignment syntax is used, Enform Plus reassigns a value to the user variable for
each target-record; therefore, the value of the user variable might be different for each
target-record. For example:

LI ST u-var, u-var := sal esman;

Enform Plus uses the default or initial value for the first occurrence of u- var inevery
target-record. For the second occurrence of u- var Enform Plus uses the value of the
sal esman field. This value changes for every target-record.

A user variable can be assigned the value of an expression that contains the user
variable. For example:

DECLARE u-var;
SET u-var TO 10;
OPEN parts;
LI ST part nane,
u-var := (u-var + 10);

Enform Plus uses the initial or default value of the user variable to determine the value
of the expression. In the example, the value of the expression is 20. Enform Plus then
assigns this value to the user variable. Within the same LI ST statement, assignment
syntax can subsequently be used to assign the user variable to another expression
containing the user variable. For example:

DECLARE u-var;
SET u-var TO 10;

OPEN parts;

LI ST part nane,
u-var := (u-var +10),
u-var := (u-var +20);
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Enform Plus uses 20, the value assigned in the first assignment syntax (u- var + 10) for
thevalue of u- var inthe second expression. After determining the value of the
expression ((u- var + 10) + 20), Enform Plus assigns the value of the expression, 40, to
the user variable.

Enform Plus performs this process for every target-record. Enform Plus continues to
reevaluate the value of a user variable until it encounters the end of the target-list.

User Variablein Request-Qualification

A user variable can be specified in a request-qualification. When a user variable is used
for request qualification, Enform Plus always uses either the default or initial value,
whichever is appropriate. Consider the following:

SET u-var to 10;
LI ST ordernum
u-var := (ordernum + u-var)
WHERE u-var > 10;

The preceding query always returns zero target-records, even though in every target-
record the value of u- var (or der num+ u- var) is greater than 10. No target-records
are returned because Enform Plus usesthe initial value of the user variable to evaluate
the WHERE clause. Because u- var isset to 10, no target-records are selected for a
VWHERE clause with alogical expression u- var > 10.

Usear Tables

User tables are special kinds of user variablesthat can store more than one value.
Currently a user table can have a maximum of 64 elements called occurrences. Enform
Plus issues an error message if you attempt to define atable with more than 64
OCCurrences.

Theindividual elements of a user table can be referenced by using subscripts. See the
description of Subscripts on page 3-8 for more information.

Like user variables, user tables can be initialized by the SET statement. The default
value of all elementsin auser table is zero. When a user tableis specified as a target-
item, Enform Plus determines its value in the same way it determines the value of a user
variable. Assignment syntax can be used to assign valuesto single elements of atable.

Arithmetic Overflow Conditions

An arithmetic overflow condition can occur when Enform Plus computes a value for:
e An arithmetic expression
e A predefined aggregate (such as SUMor AVG) or a user-defined aggregate

An arithmetic overflow condition does not cause Enform Plus to issue either an error or
awarning message. Instead, Enform Plus truncates the result of the computation. If an
arithmetic overflow condition occurs when Enform Plus is computing an intermediate
result, Enform Plus uses the truncated result to complete the computation.
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This section describes the syntax of the Enform Plus statements. The statements are
arranged in alphabetic order to provide ease of access.

The Enform Plus statements, with the exception of the LI ST and FI ND statements, have
a session-wide affect unless canceled or overridden. The LI ST and FI ND statements
effect only the queries of which they are a part.

The AT END, AT START, FOOTI NG, SUBFOOTI NG, SUBTI TLE, and Tl TLE
statements apply only to queries containing aL| ST statement. These statements supply
information to be printed in areport.

The LI ST and FI ND statements must be terminated with a semicolon. The other
Enform Plus statements should be terminated with a semicolon. Enform Plus neither
executes the statement nor reports any syntax errors until it encounters either a
terminating semicolon or the keyword indicating the start of the next statement;
therefore, if you enter a ? SHONcommand after a statement without a terminating
semicolon, the effect of the statement is not shown in the output produced by the ? SHOW
command.

Table 4-1 lists the Enform Plus statements and their functions.

Table 4-1. Summary of Statements (page 1 of 2)

I nfor mation Selection

Statement Function

LI ST Specifies the information selected for a report and prints the report.

FI ND Specifies the information retrieved from the database and either writes the
information to a physical file or transmits the information to a host-
language program.

Query Environment

Statement Function

CLCSE Deletes a user variable, aggregate, or table, a parameter, or arecord
description from the internal table.

DECLARE Defines a user variable, user aggregate, or user table.

DELI NK Clears a connecting relationship between record descriptions.

DI CTI ONARY  Identifies the subvolume containing a dictionary. It also clears the internal
table and reclaims table space.

EXIT Terminates the current Enform Plus session.

LI NK Specifies a connecting rel ationship between record descriptions.

OPEN Accesses arecord description.

PARAM Names and defines a parameter that can receive avaue from a TACL
PARAM command.
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Table 4-1. Summary of Statements (page 2 of 2)

Statement
SET

Function

Initializes a user variable, user table, or a parameter and resets option
variables.

Report I nformation For matting

Statement
AT END

AT START

FOOTI NG

SUBFOOTI NG

SUBTI TLE

TI TLE

Function

Prints information at the end of all subsequent reports in the current
session. See also the AT END PRINT Clause on page 5-26.

Prints information just before the first set of column headings for all
subsequent reports in the current session. See also the AT START PRINT

Clause on page 5-28.

Prints afooting at the bottom of each report page for all subsequent
reportsin the current session. See also the FOOTING Clause on
page 5-36.

Prints a subfooting at the bottom of each report page for all subsequent
reportsin the current session. See also the SUBFOOTING Clause on
page 5-59.

Prints a subtitle at the top of each page immediately following thetitle for
all subsequent reports in the current session. See also the SUBTITLE
Clause on page 5-61.

Prints atitle at the top of each page for al subsequent reportsin the
current session. See also the TITLE Clause on page 5-69.
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AT END Statement

The AT END statement allows you to specify information that is printed at the end of all
subsequent reports in the current session unless canceled or reset by another AT END
statement or overridden by an AT END clause. (Seethe AT END PRINT Clause on
page 5-26.) The syntax of the AT END statement is:

AT END [ PRINT print-list [ CENTER] ] [ ; ]

print-1ist

can contain any combination of literals, FORM SKI P, SPACE, or TAB clauses. The
print-1ist canalsocontain the following e ements that can be modified by AS,
AS DATE or AS Tl ME clauses: field names, arithmetic expressions,

| F/ THEN/ EL SE expressions, System Variable clauses, JULI AN- DATE clauses,
TI MESTAMP- DATE clauses, TI MESTAMP- Tl ME clauses, user tables, user
variables, or parameter names.

The clausesthat canbeusedinapri nt - 1 i st aredescribed in Section 5, Clauses. The
other elements are described in Section 3, Enform Plus L anguage Elements.

Specifying a Field Namein an AT END Statement

If you specify afield name within thepri nt - | i st of an AT END statement, Enform
Plus prints the same field value as in the last row of the report. A field name appearing
withinthepri nt - | i st of an AT END statement need not be explicitly included within
thefollowing LI ST statements. If thefield nameis not included, Enform Plus in effect
adds the field name with a NOPRI NT clause.

Spacing Considerations

By default the information you specify inthe pri nt - 1 i st of an AT END statement
begins printing in the same column position as the leftmost column of the report. By
using either the SPACE or TAB clause asthefirst elementintheprint-1i st, you
can override the default. The SPACE or TAB clause can appear anywhere within the
print-1list.Forexample, the SPACE clausein the following AT END statement
causes the two literals to be separated by 15 spaces:

AT END PRI NT "Report" SPACE 15 "Total Sales”;

Repor t Total Sal es

If you specify either a SKI P clause or the symbol / (slash) withinaprint-1i st,
Enform Plus advances one or more lines before printing the rest of the AT ENDpr i nt -
| i st . The number of lines advanced can be affected by one or more of the following:
the digit (if any) following the keyword SKI P, the number of slashes specified, or the
option variable @Q/SPACE. In the following example, the SKI P clause in the AT END
statement causes Enform Plus to print two lines:
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AT END PRI NT "End of Report for" SKIP "Region " regnum

End of Report for
Region 1

By using a FORMclause within an AT END statement, you can cause Enform Plus to
print the remainder of the AT ENDpri nt -1 i st onanew page and to increment the
page number.

By using the CENTER clausefollowing thepri nt - | i st of an AT END statement, you
can center the information on the page.

The CENTER, Option Variable, SKI P, SPACE, and TAB clauses are described in
Section 5, Clauses.

AT END Information for Current Report or All Reports

An AT END statement printsinformation at the end of all subsequent reportsin the
current session. The current AT END statement can be reset by specifying anew AT END
statement with adifferent pri nt -1 i st . By using an AT END PRI NT clause, you can
temporarily override an AT END statement. An AT END PRI NT clause prints
information for the current report only.

Canceling Session-Wide AT END Information
You can cancel the AT END statement by:
e Using the AT END statement without thepri nt - | i st parameter

e Using either the DI CTlI ONARY statement or the ?DI CT1 ONARY command (which
removes the AT END statement information from the internal table)
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AT START Statement

The AT START statement allows you to specify information that is printed just before
thefirst set of column headings for all subsequent reports in the current session unless
canceled or reset by another AT START statement or overridden by an AT START
clause. (Seethe AT START PRINT Clause on page 5-28.) The syntax of the AT START
statement is:

AT START [ PRINT print-list [ CENTER] ] [ ; ]

print-1ist

can contain any combination of literals, FORM SKI P, SPACE, or TAB clauses. The
print-1ist canalsocontain the following elements that can be modified by AS,
AS DATE, AS Tl ME clauses: field names, arithmetic expressions, | F/ THEN ELSE
clauses, System Variable clauses, JULI AN- DATE clauses, TI| MESTAMP- DATE
clauses, TI MESTAMP- Tl ME clauses, user variables, or parameter names.

The clausesthat canbeusedinapri nt - 1 i st aredescribed in Section 5, Clauses. The
other elements are described in Section 3, Enform Plus L anguage Elements.

If you specify both an AT START statement and a Tl TLE or SUBTI TLE statement, the
AT START information is printed after the title or subtitle. The AT START statement
differsfrom the Tl TLE statement in that the AT START information is printed only on
thefirst page of areport whilethe title or subtitleis printed on every page of areport.

Specifying a Field Namein an AT START Statement

If you specify afield name withinthepri nt - | i st of an AT START statement,
Enform Plus prints the samefield value asin the first row of the report. A field name
appearing withinthe pri nt - | i st of an AT START statement need not be explicitly
included within the following L1 ST statements. If the field nameis not included,
Enform Plus effectively adds it with a NOPRI NT clause.

Spacing Considerations

By default, the AT START information begins printing in the same column position as
the leftmost report column. By using SPACE or TAB clauses as the first element of the
print-1list,youcanoverride this default. SPACE or TAB clauses can aso appear
anywherewithinthepri nt -1 i st . In the following example, the SPACE clause causes
the two literals to be separated by 15 spaces:

AT START PRINT "Report" SPACE 15 "Total Sal es”;

Repor t Total Sal es

If you specify either a SKI P clause or the symbol / (slash) withinapri nt -1 st , the
printer advances one or more lines before printing the rest of the AT START pri nt -

| i st . The number of lines advanced can be affected by one or more of the following:
the digit (if any) following the keyword SKI P, the number of slashes specified, or the

Enform Plus Reference Manual—422684-001
4-5




Statements AT START Information for Current Report or All
Reports

option variable @/SPACE. In the following example, the SKI P clause of the AT START
statement causes two lines to be printed:

AT START PRINT "Report For" SKIP "Region " regnhum

Report For
Regi on 2

By using the FORMclause within an AT START statement, you can cause the remainder
of the AT START pri nt-1i st tobe printed on anew page and increments the page
number.

By using the CENTER clause following thepri nt - | i st of an AT START statement,
you can center the information on the page.

The CENTER, Option Variable, SKI P, SPACE, and TAB clauses are described in
Section 5, Clauses.

AT START Information for Current Report or All Reports

An AT START statement prints information just before the first set of column headings
for all subsequent reports in the current session. The current AT START statement can
be reset by specifying anew AT START statement with adifferentprint-1i st. By
using the AT START PRI NT clausewithin aLl ST statement, you can temporarily
override the AT START statement for the report generated by the L1 ST statement.

Canceling Session-Wide AT START Information
You can cancel the AT START statement by:
e Using the AT START statement without thepri nt - | i st parameter

e Using either the DI CTlI ONARY statement or the ?DI CTl1 ONARY command (which
clearsthe AT START information from the internal table)
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CLOSE Statement

The CLOSE statement allows you to delete auser variable, user aggregate, user table, a
parameter, or arecord description from the internal table. The syntax of the CLOSE
statement is:

record- nanme

user -vari abl e- nane
user - aggr egat e- nane
user -t abl e- nane
par am name

v [ ]

[t Yot Vanten Youten Voo ¥
[ S ] N T W] W]

recor d- nane

is the name of adictionary record description previously accessed by an OPEN
Statement.

user -vari abl e- nane

is the name of auser variable previously defined by a DECLARE statement.

user - aggr egat e- nane

Is the name of auser aggregate previously defined by a DECLARE statement.

user -t abl e- nane

Is the name of auser table previously defined by a DECLARE statement.

par am name

name of a parameter previously defined by a PARAM statement.

The Effect of a CLOSE Statement on the Internal Table

As a session progresses, Enform Plus maintains an interna table for opened record
descriptions, links of record descriptions, and definitions of user variables, user
aggregates, user tables, and parameters. This internal table grows with each new OPEN,
LI NK, DECLARE, or PARAMstatement entered.

Enform Plus has no way of knowing when atable entry is no longer required for a
subsequent query within the current session. For this reason, Enform Plus alows you to
clear unwanted table entries from the internal table with a CLOSE statement. The

CL CSE statement does not reclaim space from the internal table, but it does eliminate
the effect that unwanted entries might have on subsequent queries. Furthermore, regular
use of CLOSE statements reduces the need to qualify fields that are present in more than
one record description.

Closing adictionary record description also clearsall links for that particular record
description.
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Table

An alternative to the CLOSE statement is the DI CTI ONARY statement
or?Dl CTI ONARY command. Both completely clear the Enform Plusinternal table and
reclaim table space.
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DECL ARE Statement

The DECLARE statement allows you to define a user variable, user aggregate, or user
table. The syntax of the DECL ARE statement is:

{ { user-variabl e-nane

{ { user-table-nane "[" max-subscript "]" }
DECLARE { { user-aggregate-nane ( formal-argunent )

{ { = ( step-expression [ , [ end-expression ]

{ { [ , initialize-constant ] ] )

| NTERNAL i nternal -fornmat |
[ AS display-formt ]
[ HEADI NG headi ng-string ]

—
e

user - aggr egat e- nanme, user-vari abl e-nanme, or user-tabl e-nane

is the name of the declared element. Names of user-defined elements should
conform to the rules described under Rules for Naming User-Defined Elements on

page 3-6.

"[" max-subscript "]"

Is the number of occurrences for the user table; the maximum number allowed is 64.
Themax- subscri pt must be enclosed within brackets [ ]. See Subscripts on
page 3-8 for a description of subscripts.

f or mal - ar gunent

IS the name used to represent the actual argument of the user aggregate.

st ep- expressi on

IS the operation to be performed for each record contributing to the user aggregate.

end- expr essi on

is the operation to be performed after all qualifying records for the user aggregate
are processed by the st ep- expr essi on.

initialize-constant

isthe numeric literal that will be the starting value for the user aggregate.

I nt ernal -format
isthe internal format for storing the user variable, aggregate or table.
di spl ay-f or mat

Is the default display format for printing the declared item.

Enform Plus Reference Manual—422684-001
4-9



Statements Declaring a User Aggregate

headi ng-string

iIsastring literal that isthe default heading for the declared element. Remember
string literals must be enclosed in quotation marks (* ).

Specify the DECLARE statement before you reference a user variable, user aggregate, or
user table. Enform Plus stores information about each user-defined element in the
internal table. Thisinformation remainsin theinternal table until you issue a subsequent
CLGCSE statement for the user-defined e ement, issue aDI CTI ONARY statement or a
?DI CTI ONARY command, or end the Enform Plus session.

Declaring a User Aggregate

User aggregates are processed just like the predefined aggregates. The st ep-
expr essi on of auser aggregate can contain:

e Arithmetic expressions
e | F/ THEN ELSE expressions

The optional end- expr essi on isthefinal operation to be performed after al of the
qualifying records are processed by the st ep- expr essi on. Theend-
expr essi on can contain any of the following:

e Predefined aggregates
e Arithmetic expressions
e | F/ THEN ELSE expressions

By default, the st ar t i ng- val ue for auser aggregate is zero unless the user
aggregate is defined with alphanumeric internal format. In this case, the default valueis
blanks. An initial valueis supplied when you specify i ni ti al i ze- const ant . If
you omit end-expression but specify initialize-constant, precedei ni ti al i ze-
const ant with two commeas.

The following exampl e uses the DECL ARE statement to define a user aggregate:

DECLARE project (x) = (IF x < 2000 THEN project + x + .05 * X
ELSE project + x + .04 * Xx);

More information about user aggregates can be found under Aggregates on page 3-11.

Declaring a User Variable or User Table

A user variable or table declaration remains in effect until the end of the current Enform
Plus session unless you override the user variable or table by declaring a new variable or
table with the same name.

By default, both user variables and elements in user tables are stored as 64-bit signed
integers. To change this default, specify the optional | NTERNAL clause described under
INTERNAL Clause on page 5-42. In the following example, the user variable
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no”or der s isdefined. The | NTERNAL clause indicates that no”or der s isto be
stored as a phanumeric with alength of 9 bytes:

DECLARE no”orders | NTERNAL A9;

The default display format for either a user variable or an element in auser tableisa
fourteen character integer. To change this default, specify the optional AS clause. The
display format specified in the AS clause formats the user variable or table element
unless you provide an explicit AS clausein the L1 ST statement. The AS clauseis
described under AS Clause on page 5-7.

Specify the HEADI NG clause to provide a default heading for either a user variable or a
user table. Enform Plus uses the default heading for the user variable or table whenever
an explicit HEADI NGclause is not specified in the LI ST statement. The HEADI NG
clause is described under HEADING Clause on page 5-39. In the following example, the
default display heading “Quarterly Totals” is supplied for thetable qt r ~t ot al s:

DECLARE qgtr~totals [4] HEADI NG "Quarterly Total s";

Initialize both user variables and user tables by using the SET statement described on
page 4-41.

Section 3, Enform Plus L anguage Elements provides more information about user
variables and user tables.
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DELINK Statement

The DELI NK statement allows you to clear a connecting relationship between dictionary
record descriptions. The syntax of the DELI NK statement is:

record-nanmel [ TO [ OPTI ONAL] ]

record-nanme2 VIA field-nane
[;]
qualified-field-nanmel [ TO[ OPTIONAL ] ]

{
{
DELI NK {
{
{ qualified-field-name2

e e o

record-nanel and record-nane2

are the names of dictionary record descriptions.

field-nane

Is the name of afield common to both of the record descriptions.

qualified-field-nanmel and qualified-field-nane2

are the names of fields uniquely identified as components of r ecor d- nanel and
recor d- name2, respectively.

Both forms of the DELI NK statement are equivalent. The field names must be specified
inthe DELI NK statement in the same order as the corresponding L1 NK statement. For
example, if the LI NK statement is:

LINK parts TO odetail VIA partnum
the corresponding DEL| NK statement can be:
DELI NK parts. partnum TO odet ai | . partnum

Enform Plus stores all links of record descriptions in the current Enform Plus internal
table. All links apply to all subsequent L1 ST or FI ND statements of the current Enform
Plus session until you issue a DELI NK, CLCSE, DI CTI ONARY statement, or

?DI CTI ONARY command. Because unnecessary links can produce undesirable results,
delete relationships that do not apply to the current query from the internal table. Use a
DELINK statement to clear alinking relationship between two record descriptions
without affecting other links.

If you want to clear al links, use a CLOSE statement, aDI CTl ONARY statement, or a
?DI CTI ONARY command. A CLOSE statement for arecord description deletes all links
referencing that record description from the internal table. A DI CT1 ONARY statement
or ?DI CTlI ONARY command clears the entire internal table.
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DICTIONARY Statement

The DI CTI ONARY statement allows you to identify the subvolume containing your
dictionary. It aso allowsyou to clear the internal table. The DI CT1 ONARY statement
has the same effect as the ?DI CT1 ONARY command. The syntax of the DI CTI ONARY
statement is:

DI CTI ONARY [ di ct-subvol - nanme ]

di ct - subvol - name

Is the name of the subvolume where your dictionary files reside. See the Guardian
Programmer's Guide for information on specifying Guardian file names.

Thedictionary identified in aDI CTI ONARY statement must be created by the Data
Definition Language compiler. Enform Plus issues an error message if you attempt to
use a dictionary compiled with aversion of DDL that is not current. You must then
recompile the dictionary with a current version. See the Data Definition Language
(DDL) Reference Manual for more information about creating and compiling a
dictionary.

| dentifying the L ocation of the Dictionary
You can identify the location of the dictionary by:

e  Specifying the volume and subvolume where the dictionary resides as a part of the
TACL ENFORMrun command. If you do not specify avolume and subvolume,
Enform Plus uses your default volume and subvolume as the dictionary location.

e Specifying either the DI CTl ONARY statement or ?DI CTI ONARY command to
identify where the dictionary resides. Use of either the DI CTI ONARY statement or
the ?DI CTI ONARY command overrides the dictionary identified at the time of the
TACL ENFORMrun command. When a new dictionary is specified, the internal table
associated with the old dictionary is cleared.

In the following example, the DI CTI ONARY statement is used to identify the volume
that the dictionary resides on as $dat a and the subvolume as dat abase:

DI CTI ONARY $dat a. dat abase;

Enform Plus Reference Manual—422684-001
4-13



Statements Clearing the Internal Table

Clearing the Internal Table

Entering the DI CTI ONARY statement without a volume and subvolume nameis a
simple means of clearing the entireinternal table and reclaiming table space without
changing the dictionary. To clear only certain elements of the internal table, seethe
CLOSE Statement on page 4-7 and the DELINK Statement on page 4-12. The elements
cleared by the DI CTI ONARY statement are:

e All dictionary record descriptions from previous OPEN statements

e All previouslinks
e All user variable, user aggregate, and user table definitions
e All parameter definitions

e All information from AT END, AT START, FOOTI NG, SUBFQOOTI| NG, SUBTI TLE,
and Tl TLE statements

The DI CTI ONARY statement does not change the value set for any option variable (such
as @GHEADI NGor @TATS).
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EXIT Statement

The EXI T statement terminates the current Enform Plus session. The syntax of the
EXI T statement is:

EXIT[ ; 1]

The EXI T statement returns control to the invoking process, usually TACL. The EXI T
statement is the same asthe ?EXI T command. Pressing the Ctrl and Y terminal keys
simultaneoudly is an aternative way to exit Enform Plus.
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FIND Statement

The FI ND statement allows you to specify the input fields and records that contribute to
thet ar get - r ecor d and either write output records to a physical file or transmit
output records to a host-language program. The FI ND statement must end with a
semicolon. The syntax of the FI ND statement is:

FIND [ UNIQUE ] output-record-nane

{ { BY by-item } o}
{ { BY DESC by-item } }
( { [ output-field-name :=] { target-item Yy ,ooo0)
{ { ASCD target-item} }
{ { DESC target-item} }
[ WHERE | ogi cal - expression ]

UNI QUE

Is an option that prevents duplicate output records. UNI QUE adds processing
overhead and should be avoided unless you know unwanted duplicate records exist.

out put - r ecor d- nane

is the name of the dictionary record description of the output record.

out put - fi el d- nane

isthe name of afield in the dictionary record description of the output record.
Enform Plus alowsyou to qualify out put - f i el d- nane. If you do not qualify
the name, Enform Plus qualifiesout put - f i el d- name with out put -

r ecor d- namne. In either case, out put - f i el d- nanme must be sufficiently
qualified to avoid ambiguity between it and any other name specified in the query.

by-item

isaninput field name. An input field name must be sufficiently qualified to avoid
ambiguity between it and any other name specified in the query. You cannot specify
more than 63 by- i t ens for your query.

target-item

isaninput field. Valid values for an input field are: afield name, a string literal
enclosed in parentheses, a predefined aggregate, a user aggregate, an arithmetic
expression, an | F/ THEN/ ELSE expression, a user table name, a user variable, or a
system variable. An input field name must be sufficiently qualified to avoid
ambiguity between it and any other name specified in the query.

| ogi cal - expression

IS an expression returning atrue or false value.
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Output Record Dictionary Description

Before executing the FI ND statement, you must include a description of the output
record in the dictionary. When the FI ND statement is executed, Enform Plus either
writes the output records to the physical file specified in the dictionary or transmits the
output records to a host-language program. In either case, the Data Definition Language
(DDL) record description must describe the file type as unstructured.

The following example shows the DDL source code used to produce a dictionary record
description for the output record f i ndf i | :

RECORD findfil.
02 cust nane

02 custnum

02 partcost
end

)

V99.

TTUT
OO0
LKLX

2R Y

8
)
)

Enform Plus allows you to specify database tables (see the description of subscripts
under Subscripts on page 3-8 for information about database tables) in the record
description of the output record. The following record description contains a database
table named chi | d:

RECORD newenp.

02 nane PI C X(18).
02 child Pl C X(18) OCCURS 4 tines.
end

You can specify that output records are to be written to a particular physical file either
by including the DDL FI LE | S clausein the dictionary record description or by
specifying the ? ASSI GN command. You can aso use the ?ASSI GN command to cause
Enform Plus to write the records to afile other than the one described in the dictionary.
The physical file generated by a Fl ND statement is always an unstructured file.

In the record description, an output field can differ in data format (picture size, scale,
BINARY vs. ASCII numeric string, and so on) from the description of the input field as
long as the output field has the same data type (numeric or alphanumeric) as the input
field. Enform Plus performs the data format conversion automatically, including:
truncation or padding with blanks for alphanumeric input and output fields of different
lengths, binary to ASCII string conversion (or ASCII to binary), and scaling conversion
for numeric input and output fields.

Group Definition and Sorting

The BY and BY DESC clauses group and sort records. The appearance of a BY or BY
DESC clause in a Fl ND statement causes every occurrence of agrouped by-it em
value to be written to the output record (unlikethe L1 ST statement where only thefirst
occurrence of a grouped value is written to the output record). The BY and BY DESC
clauses are described under BY and BY DESC Clauses on page 5-32.

The ASCD and DESC clauses sort records in ascending or descending order. They do not
identify a group. The ASCD and DESC clauses are also described under ASCD and
DESC Clauses on page 5-6.
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When a FI ND statement contains more than one BY, BY DESC, ASCD, or DESC clause,
Enform Plus determines a major to minor sort precedence by the order in which the BY,
BY DESC, ASCD, or DESC clauses appear in the FI ND statement. The first clause has
highest priority and is sorted first, the next one second priority, down to the last clause.

Output Fields

When the FI ND statement is executed, Enform Plus takes the values from the input
elements and stores them in the output field. Values are stored in the output field by
name (when the output field has the same name as an input field) or by assignment
syntax (:=). Enform Plus allowsyou to qualify out put - fi el d- nane.

Enform Plus allows you to use subscripted output field names in a FI ND statement when
the record description of the output record contains a database table; however, a
subscript rangeis not valid anywherein a Fl ND statement. (See the description of
subscripts under Subscripts on page 3-8 for the syntax used to include subscripts.) For
example, the following FI ND statement isvalid:

FI ND newenp ( name = enp. nane,
child [ 1] = enp. chil d1,
child [ 2] = enp. chil d2,
child [ 3] =" "
child [ 4] = );

Thefollowing rules apply to out put - f i el d- name:
e Theout put-fi el d- nanme can be qualified or subscripted.
e Theout put -fi el d- nane cannot contain a subscript range.

e If youomitout put-fi el d- nanme, Enform Plus operates asif it is the same as
the input field name (including any subscripts or qualifications that apply to the
input field name). Consider, for example, the following record descriptions and
FI ND statements:

RECORD QOLD. RECORD new.
FILE 1S ol d KEY- SEQUENCED. FILE IS new UNSTRUCTURED.
02 A Pl C XX 02 A Pl C XX
02 B Pl C 99. 02 B Pl C 99.
02 C OCCURS 2 tines 02 D1 Pl C AA.
04 DD Pl C AA. 02 D2 Pl C AA.
04 EE Pl C XX 02 E1 Pl C XX
KEY 0 I S A 02 E2 Pl C XX
END END

OPEN ol d, new,
FIND new (A, B, O;

The preceding FI ND statement omits the output field names. Therefore, Enform
Plus treats the names of the output fields as if they werenew. A, new. B, and
new. C. Asthe new record description does not contain afield named C, the query
fails and Enform Plusissues an error message.
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e Theout put - fi el d- nane can be agroup name; however, Enform Plus might
not store the fields within the group in the manner you expect. To understand the
way that Enform Plus stores group elements, you must first understand what a group
is. A group isdefined in DDL as any field whose level number (03, 04, and so on) is
less than that of the next field in the record. Consider, for example, the following
DDL record description:

RECORD fi ndfl .
FILE IS $nkt.sanple.findfl key-sequenced.
02 account-num

05 type PIC 9(4).
05 num Pl C Bl NARY 16.
02 custnum PI C 9(4).

Within thisrecord, account - numisagroup. The datatype of agroup is aways
alphanumeric. When a group nameis specified asout put - f i el d- nane withina
FI ND statement, Enform Plus stores each element within the group as a phanumeric
data. If one of the fields within the group is defined as binary, using a group name as
out put - fi el d- name resultsin an output record that might contain undesirable
data. (The undesirable results occur because the binary representation of some
numbers does not correspond to the ASCII representation of these same numbers.)

Before you execute the FI ND statement, the dictionary must include a record description
that defines the structure of the input record. This record description also defines the file
type (key-sequenced, relative, entry-sequenced, or unstructured) of any datafile that can
be associated with the record description. The actual file type of the data file must be the
same as the file type specified in the record description; otherwise, your query might
return incorrect results.

Input Elements
The output fields receive values from any combination of the following input elements:

e Thevaueof afield from theinput record. The assignment to an out put - fi el d-
name isoptional. When you do not specify the out put - f i el d- nanme, Enform
Plus operates asif it is the same as the field name from the input record. When the
out put - fi el d- nane isomitted, the input field name must be fully qualified.

FIND ...
( parts.partnum

e Thevaueof anumeric literal. Remember to enclose numeric literals in parentheses.

FIND ...
(region ): (5),
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e Thevaueof astring literal. A string literal must be enclosed in parentheses.

FIND ...
( jobtitle := ("manager"),

e Thevaue of an arithmetic expression. Enclose an arithmetic expression within
parentheses. Use any combination of numeric fields, numeric literals, numeric user
variables, predefined aggregates, or user aggregates for the arithmetic expression.

FIND ...
( sales := (price * quantity),

e Thevaueof anl F/ THEN ELSE expression. Enclosethel F/ THEN ELSE
expression within parentheses.

FIND ...
(stock := (IF inventory GI 100 THEN i nventory
ELSE ZERO),

e hevalue of auser variable. Define the user variable by a DECLARE statement before
referencing it in a FI ND statement. The SET statement should be used to initialize
the user variable. If the user variable is not initialized, the value is zero.

DECLARE r egi on;
SET region TO 5;
FIND ...

( reg := region,

e Thevalue of either auser aggregate or a predefined aggregate.

FIND ...
( BY enpl oyee. | ob,
enpl oyee. sal ary,
rate : = AVG (sal ary OVER job),
D

e A group name. Enform Plus alows you to specify a group name as an input element.
Avoid this specification, however, unless the data type of the fields receiving the
data is exactly the same as the data type of the input group.

Although Enform Plus allows you to specify an output field name as an input element,
this specification is not recommended and might lead to unexpected results.

The following rules apply to input elements:
e Aninput element can be qualified or subscripted.
e Aninput element cannot contain a subscript range.
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e Aninput element must be sufficiently qualified to avoid any ambiguity between it
and any other element specified in the query.

Request-Qualification

Use the WHERE clause to limit the records written to the physical output file or
transmitted to the host-language program. See the WHERE Clause on page 5-72.

Summary Records

A FI ND statement can be specified that either creates a new file containing only
summary records or transmits only summary records to a host-language program. Such
summary records contain only thefirst t ar get - r ecor d from each group (created by
aBY or BY DESC clause) down to some level. Summary records can be generated only
by a query that contains an aggregate.

The two methods of obtaining summary records are:

e Explicitly request summary records by setting the @SUMVARY- ONLY option
variable to ON before issuing the only statement.

e Implicitly request summary records by specifying only by- i t ens and aggregates
over by- i t ens inthe query.

When you explicitly request summary recordsyou get t ar get - r ecor ds summarized
down to the lowest level where an aggregate is calculated over that level. For example:

SET @UMVARY- ONLY TO ON
FIND findfil
( BY enpl oyee. dept,
BY enpl oyee. j ob,
BY enpl oyee. enpnane,
enpl oyee. sal ary,
COUNT( enpl oyee. enpnane OVER enpl oyee. j ob);

returnsonet ar get - r ecor d for each job in each department. Only the first employee
name (enpnamne) for each job is returned.

When you implicitly request summary records, you get t ar get - r ecor ds
summarized down to the lowest level where an aggregate is computed over that level. (A
query requesting only by- i t ens and aggregates over ALL is not animplicit request for
summary records). For example:

SET @UMVARY- ONLY TO OFF
FIND findfil
(BY enpl oyee. dept,
BY enpl oyee. j ob,
BY enpl oyee. enpnane,
nunmenp: = COUNT (enpl oyee. enpnane OVER enpl oyee. job));

returnsonet ar get - r ecor d for each job in each department. Only the first employee
name (enpnamne) for each job is returned.
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FIND Statement

If you want summary records that consist of only by-i t ens and aggregates to include
those where the last value of aby- i t emhas not changed but a subordinate by- i t em
value has changed, then you must includeat arget-it eminthet arget-1i st that
has not appeared asa by- i t emor aggregate. Of course, you must also set
@BUMMARY- ONLY to OFF. For example:

SET @UMVARY- ONLY TO OFF
FIND findfil2
(BY enpl oyee. dept,
BY enpl oyee. | ob,
BY enpl oyee. enpnane,
enpl oyee. sal ary,
nunmenp: = COUNT (enpnane OVER job));

Statements and Clauses That Do Not Apply to the FIND Statement

Enform Plus queries with a FI ND statement produce records only. There are no report
features such as headings, titles, summary information, and special formatting. The
following statements and clauses apply only to queries using the L1 ST statement and
cannot be used with the FI ND statement.

AFTER CHANGE clause

AS clause

AS DATE clause

AS Tl ME clause

AT END statement and AT END PRI NT clause
AT START statement and AT START PRI NT clause
BEFORE CHANGE clause

CENTER clause

CUMclause

FOOTI NG statement and clause
FORMclause

HEADI NGclause

NCHEAD clause

NOPRI NT clause

PCT clause

SKI P clause

SPACE clause

SUBFOOT| NG statement and clause
SUBTI TLE statement and clause
SUBTOTAL clause

System Variable clauses

TAB clause

Tl TLE statement and clause
TOTAL clause
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FOOTING Statement

The FOOTI NG statement allows you to specify afooting to be printed at the bottom of
each report page for al reportsin the current session unless overridden or reset by
another FOOTI NG statement or temporarily overridden by a FOOT| NG clause. (See the
FOOTING Clause on page 5-36.) The syntax of the FOOT| NG statement is:

FOOTING [ print-list [ CENTER] ] [ ; ]

print-1ist

can be any combination of literals, FORM SKI P, SPACE or TAB clauses. The
print-1ist canalsocontain the following e ements that can be modified by AS,
AS DATE, or AS Tl ME clauses: field names, arithmetic expressions,

| F/ THEN/ EL SE expressions, System Variable clauses, JULI AN- DATE clauses,
TI MESTAMP- DATE clauses, TI MESTAMP- Tl MVE clauses, user variables, or
parameter names.

The clausesthat canbeusedinapri nt - 1 i st aredescribed in Section 5, Clauses. The
other elements are described in Section 3, Enform Plus L anguage Elements.

Specifying A Field Name Within a FOOTING Statement

If you specify afield name withinthepri nt - | i st of aFOOTI NG statement, Enform
Plus prints the same field value asin the last row of data on the current page. A field
name appearing within the FOOT| NG statement need not be explicitly included within
thefollowing LI ST statements. If the field nameis not included, Enform Plus
effectively addsit to the LI ST statement with a NOPRI NT clause.

Spacing Considerations

By default, the footing begins printing in the same column position as the leftmost report
column. Using SPACE or TAB clauses as the first element of thepri nt - | i st
overrides this default. SPACE or TAB clauses can aso appear anywhere within the
print-1list.Inthefollowing example, the SPACE clause causes the two literalsto be
separated by 15 spaces:

FOOTI NG "I nventory" SPACE 15 "Parts in Stock";

The following footing appears at the bottom of the next report that is generated without
aLl ST statement FOOT| NG clause.

| nventory Parts in Stock

If you specify either a SKI P clause or the symbol slash (/ ) withinapri nt-1i st,
Enform Plus advances one or more lines before printing the rest of the FOOTI NG
print-1ist.Thenumber of linesadvanced can be affected by one or more of the
following: the digit (if any) following the keyword SKI P, the number of slashes
specified, or the option variable @/SPACE. In the following example, the SKI P clause
in the FOOT| NG statement causes two lines to be printed:

FOOTI NG "Report 2-A" SKIP "Total Sales";
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The following footing appears at the bottom of the next report that is generated without
aLl ST statement FOOT| NG clause:

Report 2-A
Total Sal es

By using a FORMclause within a FOOTI NG statement, you can force a new page.
Enform Plus continues with the remainder of the FOOTI NGpri nt -1 i st . The page
number remains the same. A single logical page can span multiple physical pages such
that a TI TLE can appear on one page, the data on the next, and a FOOTI NG on the next.
The same page number appliesto all physical pagesin alogical page.

By using the CENTER clause within the FOOTI NG statement, you can center the footing
on the page.

The CENTER, Option Variable, SKI P, SPACE, and TAB clauses are described in
Section 5, Clauses.

Footing for Current Report or All Reports

A FOOTI NG statement prints afooting at the bottom of each page for all subsequent
reports in the current session. Specifying anew FOOT| NG statement with a different
print-1list resetsthecurrent FOOT| NG statement. Using the FOOT| NG clause
withinaLl ST statement temporarily overrides the FOOTI NG statement. A FOOTI NG
clause withina LI ST statement prints afooting for the current report only.

Canceling Session-Wide Footing
You can cancel the FOOT| NG statement by:
e Using aFOOTI NG statement without thepr i nt - | i st parameter.

e Using either aDI CTI ONARY statement or a?DI CTlI ONARY conmand (which
clearsthe FOOTI NG information from the interna table).
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LINK Statement

The LI NK statement allows you to specify a connecting relationship between dictionary
record descriptions. The syntax of the LI NK statement is:

{ record-nanel [ TO] [ OPTIONAL ] record-nane2 }
{ VI A field-name }
LINK { | R
{ qualified-field-namel [ TO] [ OPTI ONAL ] }
{ qualified-field-name2 }

record-nanel and record-nane2

are the names of dictionary record descriptions containing acommon field.

field-nane

Is the name of afield common to both of the record descriptions.

qualified-field-nanmel and qualified-field-nane2

are the names of fields uniquely identified as components of the record descriptions
being linked.

OPTIl ONAL

indicates that Enform Plusisto build logical records for the link by including all of
the records from the data file whose record description is specified on the | eft side of
the L1 NK OPTI ONAL statement. Enform Plus includes each record from this data
file even when no matching record is found in the data file whose record description
Is specified on the right side of the LI NK OPTI ONAL statement.

Both the L1 NK statement and the LI NK OPTI ONAL statement establish a connecting
relationship, called alink. (You can also establish alink with a WHERE clause.) A link
allows you to view your datain a new manner. When you specify either statement,
Enform Plus establishes a new logical record description that consists of fields from
both linked record descriptions. Enform Plus then builds a set of logical records for the
new logical record description.

Enform Plus builds the set of logical records by selecting records from each of the data
files associated with the linked record descriptions. When you use either statement, you
must identify afield (called alinking field) from each record description. Enform Plus
uses the data value of these linking fields to determine which records from each datafile
become part of the set of logical records. Enform Plus then uses the set of logical
records to build the target records from which your Enform Plus output is produced. If
you include a nonlinking WHERE clause (see the WHERE Clause on page 5-72 for a
definition of nonlinking WHERE clauses) in aquery, such as:

VWHERE enpnum GI' 100

the target records include information only from those logical records that satisfy the
restriction specified in the WHERE clause.
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Duration of Link Established by LINK or LINK OPTIONAL Statement

When you use either the L1 NK statement or the LI NK OPT1 ONAL statement, you
establish alink that exists for the duration of the Enform Plus session. You can clear
such alink by entering one of the following:

e A CLOSE statement for one of the record descriptions
e A DELI NK statement for the link

e A DI CTI ONARY statement or a?Dl CTI ONARY command that clears the entire
internal table; when you clear the internal table, you also clear al links

Enform Plus allows you to specify up to 32 L1 NK or LI NK OPTI ONAL statements. If
you include the LI NK OPTI ONAL statement in your query specifications, be sureto
follow the rules described later in this section under LINK OPTIONAL Statement
Considerations on page 4-26.

LINK Statement Considerations

When you use asingle LI NK statement, Enform Plus builds a set of logical records by
searching through the data files associated with the linked record descriptions. A record
from one data file becomes part of the set of logical records only if the content of its
linking field matches the content of the linking field in arecord in the other datafile.

When you use a LI NK statement, you indicate that the values of the linking fields must
be equal. (If you want to indicate inequality for the values of the linking fields, you must
use a WHERE clause.) A single LI NK statement is equivalent to the following form of
the WHERE clause:

VWHERE qualified-field-namel EQ qualified-field-name2,

When you use a LI NK statement, the order in which you enter the record description
names is unimportant. For example:

LI NK enpl oyee. empnum TO br anch. nanager ;
isthe same as:
LI NK branch. manager TO enpl oyee. enpnum

LINK OPTIONAL Statement Consider ations

When you establish alink by specifying the LI NK OPTI ONAL statement, you preserve
all of the information from the data file whose record description is specified on the | eft
side of the statement. You preserve this information because Enform Plus builds the
logical records for such alink in adifferent manner than it does for alink established by
aLl NK statement. For example, suppose that you entered the following L1 NK

OPTI ONAL statement:

LI NK enpl oyee TO OPTI ONAL branch VI A branchnum
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This statement causes Enform Plus to build:
e A logica record description that consists of fields from both employee and branch.

e Onelogical record for each matching employee and branch record. (Each logical
record contains field values from both records.)

e Onelogical record for each employee record for which there is not a corresponding
branch record. Enform Plus builds this logical record by supplying blanks for the
fieldsin the logical record that correspond to the branch record description.

Because of the way that Enform Plus builds the logical records for thistype of link, the
order in which you enter the record description names is important. For example:

LI NK enpl oyee TO OPTI ONAL branch VI A branchnum
IS not the same as;
LI NK branch TO OPTI ONAL enpl oyee VI A branchnum

Thefirst LI NK OPTI ONAL statement preserves the information in the employee
records; the second preserves the information in the branch records.

Note. If you specify a LINK OPTIONAL statement for record descriptions that are associated
with data files containing variable-length records, the linking field must be present in all of the
records from both data files. If the linking field is not present, a sort operation might fail.

Rulesfor Using LINK OPTIONAL Statements

When you include LI NK OPTI ONAL statements in your query specifications, Enform
Plus requires you to adhereto certain rulesfor all of the links that affect your query.
These rules exist to eliminate the possibility of ambiguous links and to eliminate links
that are not supported by the current query processor.

Enform Plus uses these rules to determine whether your query specifications contain
legal links. (Unless otherwise stated, the word link appliesto alink established by a
VWHERE clause, aL| NK statement, or aLl NK OPTI ONAL statement.) These rules are:

e A record description on theright side of aLl NK OPTI ONAL statement must not be
linked back to the record description on the left side of the same L1 NK OPTI ONAL
statement.

e A given record description must not appear on the right side of more than one L1 NK
OPTI ONAL statement. A record description appears on the right side of more than
one LI NK OPTI ONAL statement when you:

o  Specify the same record description on the right side of two or more L1 NK
OPTI ONAL statements.

o Specify alink (either with a LI NK statement or a WHERE clause) between two
record descriptions, both of which appear on theright side of aLl NK
OPTI ONAL statement.
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Note. When checking your query for violations of these rules, Enform Plus ignores any links
(initiated by either a LINK statement or a WHERE clause) that reference the same record
descriptions as referenced in a LINK OPTIONAL statement. In effect, Enform Plus “cancels”
any other link between the record descriptions when determining the legality of the links.
Enform Plus ignores these links only when checking for violations of the LINK OPTIONAL
rules. After Enform Plus determines that all the links in your query are legal, Enform Plus uses
each LINK statement and WHERE clause to evaluate your query.

See Appendix C, Links and the LINK OPTIONAL Statement Rulesfor more detailed
information about links and the L1 NK OPTI ONAL statement.

How Enform Plus Handles “Noncontributing” Record Descriptions

When your query specifications include LI NK OPTI ONAL statements, Enform Plus
produces target records from the logical records built for the link in a norma manner
with certain exceptions. These exceptionsinvolve “noncontributing” record descriptions.
For agiven logical record, arecord description is “noncontributing” if the logical record
does not contain any data values from the data file associated with the record
description. For example, consider the following query specifications:

OPEN enpl oyee, branch;
LI NK enpl oyee TO OPTI ONAL branch VI A branchnum
LI ST enpnane, branchnane;

Each logical record built for the preceding query will contain data values from the
employee records; therefore, the employee record description is said to “contribute” to
each logical record. However, some of the logical records might not contain data values
from the branch records. For these logical records, the branch record description is said
to be “noncontributing.”

Any record description that is linked to a*noncontributing” record description is also
“noncontributing.” For example, consider the following query specifications:

OPEN enpl oyee, region, order;
LI NK order. sal esman TO OPTI ONAL enpl oyee. enpnum
LI ST ordernum enpnane, regnane

VWHERE enpl oyee. regnum = regi on. r egnum

If the employee record description is “noncontributing” for agiven logical record, the
region record description is also “noncontributing” for that logical record.

Enform Plus handles “noncontributing” records as follows:

e If your query specifications contain a VWHERE clause, Enform Plus evaluates each
logical record to determine whether it satisfies the terms of the WHERE clause. For a
given logical record, Enform Plusignores any term in a WHERE clause that
references a “noncontributing” record description. If several record descriptions are
“noncontributing” for agiven logical record, Enform Plusignores all termsin the
VHERE clause that reference the “noncontributing” record descriptions. If all of the
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record descriptions referenced in the WHERE clause contribute to the logical record,
Enform Plus uses all the terms in the WHERE clause.

e For agivenlogical record, Enform Plus supplies null values for any fields that
correspond to a*“ noncontributing” record description. If your query specifications
include expressions or aggregates that reference these null field values, Enform Plus
computes the expression or aggregate value by using blank values. In some cases,
this use of blanks might cause undesirable results. For example:

o If you specify that the aggregates COUNT, MAX, or M N (or asimilar user
aggregate) areto be performed for afield containing null values, Enform Plus
will count or compare the null valuesjust like any other value.

o If you specify that the aggregates SUMor AVG (or a similar user aggregate) are
to be performed for a binary numeric field containing null values, Enform Plus
will include the null values as ASCII blanks in the resulting computations.

o If you include the UNI QUE specification with an aggregate, the null value will
be considered a UNI QUE value. (Thiswill occur if null values are not stored in
thefield for which the aggregate is being computed.)

o If abinary numeric field that contains null valuesisincluded in an arithmetic
expression, Enform Plus will include the null values as ASCII blanksin the
specified computations. Because null values correspond to avery large binary
number, this could result in avery large, and probably, meaningless, result.

If your query involves aggregates, you can eliminate these invalid results by including
the WHERE option with the aggregate. For example, suppose that you want to use the
aggregate COUNT to count the occurrences of no- num atwo-character field that is
declared alphanumeric (Pl C XX or TYPE CHARACTER 2) in the record description.
If you specify the aggregate as follows:

COUNT (no- num VWHERE no- num <> BLANKS)

Enform Plus does not count any occurrences of no- numthat contain null values
because Enform Plus treats null values as blanks in alphanumeric fields.

If no-num was declared numeric (PIC 99) in the record description, you could specify
the aggregate as follows:

COUNT ( no- num WHERE no- num <> 0)

Enform Plus does not count any occurrences of no- numthat contain null values
because Enform Plus treats null values in numeric fields as zeros.

If no-num was declared to be a two-byte binary numeric field (Pl C99 USAGE | S
COWP or TYPE Bl NARY 16) in the record description, you could eliminate an invalid
result by specifying:

COUNT (no- num WHERE no- num <> 8224)

Enform Plus does not count any occurrences of no- numthat contain null values
because Enform Plustreats null values in two-character binary fields as decimal 8224.
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LIST Statement

The LI ST statement allows you to select the information printed in a report and prints
thereport. The LI ST statement must end with a semicolon. The syntax of theLl ST

statement is:
{ BY by item }
{ BY DESC by-item }
{ target-item }
{ ASCD target-item }
{ DESC target-item }
{ user-var-nane := target-item}

CUM [ OVER ALL ]
CUM OVER by-item ]
PCT [ OVER ALL ]
[ PCT OVER by-item ]
[ TOTAL
[ SUBTOTAL
SUBTOTAL OVER by-item ] ,
NCHEAD
NOPRI NT
CENTER
[ HEADI NG string-literal
[ AS di spl ay- f or mat
[ AS DATE di spl ay-f or mat
[ AS TI ME di spl ay- f or mat

LIST [ UNI QUE ]

FORM[ n] ]
SKIP[ n] ]
SPACE[ n] ]
TAB[ n] ]

[t Tt Vet Vot Vot Yoa Vo Vaan Vo Vet Tt Vanten Vanden Vot Vo Vo Vo Vo Y b Tt Vot Vot Yo Voo Yoo Vot Y
T T e e e e e e e I e e e e e e e e I e e

ey ey p——

[ WHERE | ogi cal - expression |

[ NOHEAD ALL ]
[ NOPRINT ALL ]
[ CENTER ALL ]

[ SUPPRESS [ WHERE ] | ogi cal - expression ]

[ BEFORE CHANGE [ON] by-item PRINT print-list [ CENTER ]
[ AFTER CHANGE [ON] by-item PRINT print-list [ CENTER ] ]
[ AT START PRINT print-list [ CENTER ]
[ AT END PRINT print-list [ CENTER ] ]
[ TITLE print-list [ CENTER ]
[ SUBTI TLE print-1ist [ CENTER ]

FOOTI NG print-list [ CENTER ] ]

SUBFOOTI NG print-list [ CENTER] ] ;

Enform Plus Reference Manual—422684-001
4-30



Statements Input Record Description

UNI QUE

prevents identical records from contributing to the report. UNI QUE adds processing
overhead and should not be used unless undesirable duplicate records are known to
exist.

by-item
Is the name of afield modified by aBY or a BY DESC clause. Enform Plus sorts and
groups the report according to the value of thisfield. You cannot specify more than
63 by-i t ens inyour query.

target-item

isarecord name, afield name, aliteral, a predefined aggregate, a user aggregate, an
arithmetic expression, an | F/ THEN/ ELSE expression, a user table name, a user
variable, or a System Variable clause.

user-var - nane

is the name of a user variable.

string-literal

Is one or more a phanumeric characters enclosed within quotation marks.

di spl ay-f or mat

Is the format in which you want an element displayed.

isasymbol that is equivalent to the SKI P clause. You can specify as many of these
symbols as you want to indicate the number of lines to advance.

| ogi cal - expression

Is an expression that returns atrue or false value.

print-1ist

contains any combination of literals, FORM SKI P, SPACE or TAB clauses. A
print-1ist canalsocontain the following e ements that can be modified by AS,
AS DATE, or AS Tl ME clauses: field names, arithmetic expressions,

| F/ THEN/ EL SE expressions, System Variable clauses, JULI AN- DATE clauses,
TI MESTAMP- DATE clauses, TI MESTAMP- Tl MVE clauses, user variables, and
parameter names.

I nput Record Description

When you usea Ll ST statement, Enform Plus opens the data files associated with any
open record descriptions. (You open record descriptions by using OPEN statement.)
Enform Plus obtains information about the structure of the data file from the record
description. The record description describes the file type (key-sequenced, relative,
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entry-sequenced, unstructured) of the datafile. The actual file type of adatafile must be
the same as the file type described in the record description; otherwise, your query might
return incorrect results.

Group Definition and Sorting

BY and BY DESC clauses group and sort records. Enform Plus prints the by-item value
for agroup only for the first record of all the records that have the same value for the
by-item A by-it emcan bereferred to by CUMOVER, PCT OVER, SUBTOTAL
OVER, AFTER CHANGE, and BEFORE CHANGE clauses. These clauses are described in
Section 5, Clauses.

ASCD and DESC clauses sort records in ascending or descending order. They do not
identify a group. The ASCD and DESC clauses are described in Section 5, Clauses.

When alLl ST statement contains more than one BY, BY DESC, ASCD, or DESC clause,
Enform Plus determines a major to minor sorting precedence. Enform Plus determines
the sorting precedence by the order in which the clauses appear inthe LI ST statement.
Thefirst clause has highest priority and is sorted first, the next one second priority, down
to the last specified clause.

How Values Are Displayed in Report Columns

Enform Plusdisplayst ar get - it ens and by- i t ens in report columns, one column
per item. If arecord nameisat ar get - i t eminall ST statement, Enform Plus
expands therecordto asmany t ar get - i t ens as the number of elementary fieldsin
the record. If afield within the record is described with an OCCURS clause, Enform Plus
prints each occurrence of thefield in a separate column of the report. Do not specify a
record nameasat ar get - i t emif itisthesame asafield namein arecord. See
Section 3, Enform Plus L anguage Elements for information about field names. A
target-iteminall ST statement can be any of the following:

e A record name

LIST ...,
parts;

e Thenameof afield

LIST ...,
part num

e A numeric literal. Enclose numeric literals within parentheses.

LIST ...,
(2001) :

e A gtring literal. Enclose string literals within quotation marks.

LI ST ...,
"manager";
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e An arithmetic expression enclosed in parentheses. The expression can use any
combination of numeric fields, numeric literals, numeric user variables, predefined
aggregates, user aggregates, JULI AN- DATE clauses, or System Variable clauses.

LI ST ...,
(price * quantity);

e Anl F/ THEN ELSE expression. Enclose | F/ THEN ELSE expressionsin
parentheses.

LIST ...,
(IF inventory GI O THEN i nventory ELSE ZERO);

e A user variable. Define the user variable with a DECLARE statement. The variable
should be either initialized with a SET statement or assigned a value with
assignment syntax. If the variable value is neither initialized nor assigned, the
default value is zero. A user variable cannot be assigned the values of a subscript
range.

DECLARE new- var
SET newvar TO 3;
LIST ... |

new- var ;

e A System Variable clause.

LIST ... ,
@.I NENO AS 1| 5;

e A user aggregate or predefined aggregate.

LI ST ...,
COUNT (branchnum OVER regnunj;

e A field or user table with a subscript range.

LIst ... ,
nmonths [ 1:6 ];

e A parameter name. Parameters that have not been declared with an alphanumeric
internal format must be enclosed in parentheses. Parameters declared with an
alphanumeric internal format must not be enclosed within parentheses.

PARAM num
LIST ...,
(num;

Enform Plus allows you to specify a group name as atarget-item withinaLl ST
statement; however, Enform Plus might not display the fields within the group in the
manner you expect. To understand the way that Enform Plus displays group e ements,
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you must first understand what agroup is. A group isdefined in DDL as any field whose
level number (03, 04, 05, and so on) isless than that of the next field. For example,
consider the following DDL record description:

RECORD t est .
FILE IS "$nkt. sanple.test" key-sequenced.
02 account-num

05 type PIC 9(4).

05 num TYPE BI NARY 16.
02 custnum PIC 9(4).
end

Within thisrecord, account - numisagroup. The data type of agroup is always
alphanumeric. When a group nameis specified asat ar get - i t emwithinaLl ST
statement, Enform Plus displays each field within the group as alphanumeric data. If one
of the fields within a group contains binary data, using agroup name asat ar get -

I t emcauses undesirable results. For example, specifying:

LI ST account - num

causes Enform Plusto display account - numwithout first converting it to areadable
form.

Request-Qualification

Use the WHERE clause to limit the records that contribute to the report. The WHERE
clause is described under WHERE Clause on page 5-72.

Conditional Printing

Use the SUPPRESS clause to define a condition or conditions that prevent specific
records from printing throughout a report. Enform Plus still includes the suppressed
records in AFTER CHANGE and BEG N CHANGE clauses, subtotals, totals, and other
calculations specified for the report. Note that the value of the first record of an AFTER
CHANGE clause or the last record of a BEFORE CHANGE clause is used for the pri nt -
| 'i st regardless of whether that record is printed. The SUPPRESS clause is described
under SUPPRESS Clause on page 5-64.

Summary Reports

Summary reports contain only the first target-record from each group (created by a BY
or BY DESC clause) down to some level. Summary reports can be generated only by a
query that contains an aggregate.

The two methods of obtaining a summary report are:

e Explicitly request a summary report by setting the @UMVARY- ONLY option
variable to ON before issuing the L1 ST statement.

e Implicitly request a summary report by specifying only by- i t ens and aggregates
over by- i t ens inthe query.
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When you explicitly request a summary report, you get a report summarized down to the
lowest level where an aggregate is calculated over that level. For example:

SET @UMVARY- ONLY TO ON,
LI ST BY dept, BY job, BY enpnane, salary,
COUNT( enpnanme OVER j ob);

returns one record for each job in each department. Only the first employee name
(empname) for each job isreturned, asfollows:

COUNT
DEPT JOoB EMPNAME SALARY EMPNAME
0101 MANACER JACK RAYMOND 36000 2
SALESVAN JI'M HERVAN 19000 2
SECRETARY KATHRYN DAY 12000 1
SYS. - ANAL LARRY CLARK 25000 1
0102 MANACER TONY CRAFT 37000 1
SALESVAN GEORGE FORSTER 30000 1
0201 MANACER DAVI D STRAND 39000 2
PROGRAMVER SUSAN CHAPMVAN 17000 1

When you implicitly request a summary report, you also get areport summarized down
to the lowest level where an aggregate is computed over that level. (A query requesting

only by-items and aggregates over ALL is not an implicit request for a summary report.)
For example:

SET @UMVARY- ONLY TO COFF;
LI ST BY dept, BY job, BY enpnane,
COUNT (enpnanme OVER job);

returns one record for each job in each department. Again, only the first employee name
(enpnane) for each job is returned:

COUNT
DEPT JOoB EMPNAME EMPNAME
0101 MANACER JACK RAYMOND 2
SALESMVAN JI' M HERVAN 2
SECRETARY KATHRYN DAY 1
SYS. - ANAL LARRY CLARK 1
0102 MANACER TONY CRAFT 1
SALESMVAN GEORGE FORSTER 1
0201 MANACER DAVI D STRAND 2
PROGRAMVER SUSAN CHAPMVAN 1

If you want areport that consists of only by-items and aggregates to contain all report
lines (including those where the last value of aby- i t emhas not changed but a
subordinate by - i t emvalue has changed), then you must include at ar get - i t emin
the target-list that has not appeared asaby- i t emor aggregate. Thist arget-item
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can be modified by the NOPRI NT clause if desired. Of course, you must also set
@UMVARY- ONLY to OFF. For example:

SET @UMVARY- ONLY TO COFF;
LI ST BY dept, BY job, BY enpnane, sal ary NOPRI NT,
COUNT (enpnanme OVER job);

returns more than one record for each job in each department. All the employee names
(enpnane) for each job are returned, as follows:

COUNT
DEPT JOoB EMPNAME EMPNAME
0101 MANACGER JACK RAYMOND 2
TI M WALKER
SALESMVAN JI' M HERVAN 2
TOM HALL
SECRETARY KATHRYN DAY 1
SYS. - ANAL LARRY CLARK 1
0102 MANACER TONY CRAFT 1
SALESVAN GEORGE FORSTER 1
0201 MANAGER DAVI D STRAND 2
JERRY HOWARD
PROGRAMVER SUSAN CHAPMVAN 1

Optional Clauses

These clauses are optional and are described in Section 5, Clauses. If you use one of
these clausesto modify at ar get - i t emthat contains a subscript range, the clause
modifies each element in the range. Briefly, the clauses do the following:

e AFTER CHANCE clause prints information preceding the records for each by-item
within a printed report.

e AS clause specifiesthe display format for at arget - it emor aby-item
e AS DATE clause specifies the date format for printing a date.

e ASTI ME clause specifies the time format for printing atime.

e AT ENDPRI NT clause printsinformation at the end of areport.

e AT START PRI NT clause prints information at the beginning of areport.

e BEFORE CHANGE clause printsinformation following the records for each by -
I t emwithin a printed report.

e CENTER clause centers an object within its context.

e CUMclause printsarunning total for at ar get -i t emor by-item
e FOOTI NGclause prints afooting for areport.

e HEADI NG clause specifies acolumn heading for areport.
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e NOHEAD clause suppresses the printing of the column heading for at ar get-item
or by-item

e NOPRI NT clause suppresses the printing of at ar get - i t emor by-i t em
e PCT clause prints apercentage for at ar get - i t emor by-item
e SUBFOOTI NGclause prints a subfooting for a report.

e SUPPRESS clause defines a condition that prevents specific records from printing in
areport.

e SUBTOTAL clause prints asubtotal for at ar get - i t emwithineach by-i tem
e SUBTI TLE clause prints a subtitle for a report.

e TI TLE clause prints atitle for areport.

e TOTAL clause printsatotal for at arget -i t emor by-item

e \\HERE clause limits the records that contribute to the report.
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OPEN Statement

The OPEN statement accesses the dictionary record description. The syntax of the OPEN
statement is:

OPEN { record-nane }
{ record-nane2 [ AS] COPY [ OF ] record-nanmel }, ... [ ; ]

record-name and record-nanel

are the names of dictionary record descriptions.

r ecor d- nane2

Isaname that you supply for the copy of r ecor d- nanmel.r ecor d- nane2 can
be the name of adictionary record description.

Specifying an OPEN statement does not actually open a physical file; rather, the OPEN
statement causes Enform Plus to access the dictionary record description of the file. One
OPEN statement can open several record descriptions. Enform Plus stores the record
description in the internal table. The record description remains open until one of the
following occurs:

e A CLOSE statement clears the record description.

e Either aDl CTI ONARY statement or ?DI CT1 ONARY command clears the entire
internal table.

e The current Enform Plus session ends.

Using OPEN AS COPY OF

The OPEN AS COPY OF statement is useful when arecord description is designed so
that records within afile relate to other records within the samefile. Because L1 NK
statements associ ate record descriptions only with different record names, the OPEN AS
COPY OF statement refersto the same record description by a different record name.

Note that although the OPEN AS COPY OF statement opens record-name2, you must
open record-namel before specifying this statement. Note al so that record-namel cannot
be specified as record-name2 in another OPEN AS COPY OF statement.

If you want to assign r ecor d- nane2 to afile other than the file specified in the
dictionary for r ecor d- nanmel, you must use an Enform Plus ? ASSI GN command or
aTACL ASSI GNcommand to assignr ecor d- nane?2. An assignment of r ecor d-
namel doesnot apply tor ecor d- nane2.
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PARAM Statement

The PARAMstatement allows you to name and define a parameter that can receive a
value from a TACL PARAMcommand. The syntax of the PARAMstatement is:

PARAM { paramnane [ INTERNAL internal-format ] } , ... [ ; ]

par am name

Is the name of the parameter being defined. The name must conform to the naming
conventions described under Rules for Naming User-Defined Elements on page 3-6.

I nt ernal - f or mat
isthe internal format for storing the parameter. Valid values for internal-format are:
An alphanumeric, where n is the length.
In integer, where n isthe length.

Fw. d fixed, where wisthe number of digits, and d isthe number of decimal
places.

The default is a 64-bit signed integer.

Up to 32 parameters can be defined per Enform Plus session. The SET statement can
initialize the value of the parameter. The following PARAMstatement defines a
parameter named r egno:

PARAM regno | NTERNAL | 2;

Values for parameters can be passed only to a running compiled query file. (A compiled
query fileis created by the ?COVPI LE command, as described under 2COMPILE
Command on page 6-7.) Before executing the stored compiled query file, a TACL
PARAMcommand can be used to pass a value for the parameter. The value specified by
the PARAMcommand supersedes the parameter value specified by a SET statement. The
PARAMcommand must precede the TACL ENFORMrun command. See the Guardian
User's Guide for more information about the TACL PARAMcommand.

Parameter values can also be passed through the host-language interface. See the Enform
User's Guide for information about the host-language interface.

How Enform Plus Handles Par ameter s

Enform Plus handles a parameter syntactically asif it were aliteral. Enform Plus
handles parameters declared with an aphanumeric internal format as string literals.
Enform Plus handles all other parameters as numeric literals. When you specify a
parameter asat arget -i t emorasaniteminaprint-1i st,youmust enclose the
parameter in parentheses just as you would an actual numeric literal. For example,
suppose r ept , acompiled query file, contains the following Enform Plus statements:
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PARAM r ept num | 3;

TI TLE "REPORT ", (reptnum;
OPEN parts;

LI ST parts;

Notice that r ept numis enclosed in parentheses when specified inthe Tl TLE
statement. To provide avalue for r ept num enter the following TACL PARAM
command:

nn> PARAM r ept num 333

If you then specify the ENFORMcommand:
nn> ENFORM /I N rept, OQUT $s/

the resulting report is:

REPORT 333
Part
Nunmber PARTNAME | NVENTORY LOCATI ON PRI CE
212 SYSTEM 192KB CORE 7 J87 92000. 00
244 SYSTEM 192KB SEM 3 B78 87000. 00

1403 PRCC 96KB SEM 21 A21 22000. 00

You can use a parameter wherever aliteral is allowed. In certain cases, Enform Plus
allows you to use a parameter but treats the parameter strictly as anumeric literal.
Therefore, you cannot change the value of the parameter at execution time. Enform Plus
treats a parameter strictly as a numeric literal when you use the parameter as.

e A subscript

e The“max-subscri pt” inthe declaration of a user table
e Theinteger inaFORM SKI P, TAB, or SPACE clause

e Theinteger in apattern-match string of alogical expression

Enform Plusissues a warning message when you have specified a parameter in this
manner.
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SET Statement

The SET statement allows you to initialize or reset a user variable, user table, or a
parameter. The SET statement also allows you to reset option variables. The syntax of
the SET statement is:

option-variabl e-nane [ TQ
string-literal
di spl ay-f or mat

{ { user-variabl e-nane } [ string-literal ] }
{ { user-tabl e-nane } [TQ }
{ { "["subscript"]" } [ nunber-literal ] }
{ { param nane } }
SET { ON }
{ OFF }
{ }
{ }
{ }

[t Yot Vanten Youtn Voo ¥

unsi gned-di git %
}

user-vari abl e-nanme or user-tabl e-nane "["subscript"]"
is the name of an element defined by a DECL ARE statement.

par am name

is the name of a parameter defined by a PARAMstatement.

string-literal

Is one or more a phanumeric characters enclosed within quotation marks.
unsi gned-di gi t

Is an unsigned numeric literal.
option-vari abl e- nane

Is the name of an option variable.

nuneric-literal

IS an integer.

di spl ay-f or mat

Is the default display format enclosed in quotation marks for printing dates or times
when AS DATE * and AS TI ME * clauses are used.

Initializing User-Defined Elements

When initializing a user variable, user table, or a parameter, specify valuesthat are
consistent with the internal format type. If the internal format typeis aphanumeric,
specify astring literal; if theinterna format type is numeric, specify a numeric literal. In
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the following example, the user variable u- var is defined as numeric by the DECLARE
statement and set to the value of 99 by the SET statement:

DECLARE u-var | NTERNAL | 2;
SET u-var TO 99;

The SET statement can initialize a user table. An unsigned numeric integer subscript
must be used. In the following example, the third element of the nont hs tableis set to
MARCH:

DECLARE nonths [12] | NTERNAL A10;
SET nonths [3] TO "MARCH';

Redefining Option Variables

Use the SET statement to redefine option variables. Several option variables exist, each
with default values assigned by Enform Plus. See Option Variable Clauses on page 5-48
for information about valid values for the option variables.
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SUBFOOTING Statement

The SUBFOOT| NG statement allows you to specify a subfooting to be printed at the
bottom of each report page for all reportsin the current session unless overridden or
reset by another SUBFOOT| NG statement or temporarily overridden by a SUBFOOTI NG
clause. See the SUBFOOTING Clause on page 5-59. The syntax of the SUBFOOT| NG
statement is:

SUBFOOTING [ print-list [ CENTER] ] [ ; ]

print-1ist

can be any combination of literals, FORM SKI P, SPACE, or TAB clauses. A
print-1ist canalsocontain the following e ements that can be modified by AS,
AS DATE, or AS Tl ME clauses: field names, arithmetic expressions,

| F/ THEN/ EL SE expressions, System Variable clauses, JULI AN- DATE clauses,
TI MESTAMP- DATE clauses, TI MESTAMP- Tl MVE clauses, user variables, and
parameter names.

The clausesthat canbeusedinapri nt - 1 i st aredescribed in Section 5, Clauses. The
other elements are described in Section 3, Enform Plus L anguage Elements.

Specifying Field Names Within a SUBFOOTING Statement

If you specify afield name within aprint-list of a SUBFOOTI NG statement, the field
value printed is the same value as in the last row of data on the current page. A field
appearing within the SUBFOOT| NG statement need not be explicitly included within the
following LI ST statements. If a SUBFOOTI NG statement field is not included, Enform
Plus effectively adds it to the LI ST statement with a NOPRI NT clause.

Spacing Considerations

By default, the subfooting begins in the same column position as the leftmost report
column. Using either SPACE or TAB clauses as thefirst element of the print-list
overrides this default. The SPACE or TAB clauses can aso appear anywhere within the
print-list. In the following example, the SPACE clause causes the two literalsto be
separated by 15 spaces:

SUBFQOOTI NG "I nventory" SPACE 15 "Parts in Stock";

The following subfooting will appear at the bottom of the next report that is generated
without aLI| ST statement SUBFOOT| NG clause:

| nventory Parts in Stock

If you specify either a SKI P clause or the symbol / (slash) withinapri nt -1i st , the
printer advances one or more lines before printing the rest of the SUBFOOTI NG print-
list. The number of lines advanced can be affected by one or more of the following: the
digit (if any) following the keyword SKI P, the number of slashes specified, or the option

Enform Plus Reference Manual—422684-001
4-43



Statements Subfooting for Current Report or All Reports

variable @/SPACE. In the following example, the SKI P clause of the SUBFOOTI NG
statement causes the subfooting to print on two lines:

SUBFQOOTI NG "Report 2-A" SKIP "Total Sales";

The following subfooting will appear at the bottom of the next report that is generated
without aLIST statement SUBFOOTING clause.

Report 2-A
Total Sal es

By using the FORMclause within a SUBFOOT| NG statement, you can force a new page.
The remainder of the SUBFOOTI NG print-list is printed on the new page. The page
number remains the same. A single logical page can span multiple physical pages such
that a Tl TLE can appear on one page, the data on the next, and a SUBFOOTING on the
next. The same page number appliesto all physical pagesin alogical page.

By using the CENTER clause within the SUBFOOT| NG statement, you can center the
subfooting on the page.

The CENTER, Option Variable, SKI P, SPACE, and TAB clauses are described in
Section 5, Clauses.

Subfooting for Current Report or All Reports

A SUBFQOOT| NG statement prints a subfooting at the bottom of each page for all
subsequent reports in the current session. Specifying anew SUBFOOT| NG statement
with a new print-list resets the current SUBFOOT| NG statement. A SUBFOOT | NG
statement can be temporarily overridden by a SUBFOOTI NG clause withinaLl ST
statement. A SUBFOOT| NG clause prints a subfooting for the current report only.

Canceling Session-Wide Subfooting
You can cancel a SUBFOOT| NG statement by:
e Using a SUBFOOTI NG statement without the print-list parameter

e Using either aDI CTI ONARY statement or a?DI CTl1 ONARY command (which
clears the SUBFOOT| NG information from the internal table)
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SUBTITLE Statement

The SUBTI TLE statement allows you to specify a subtitle for all subsequent reportsin
the current session. The subtitle is printed at the top of each page immediately following
thetitle. The SUBTI TLE statement can be overridden or reset by another SUBTI TLE
statement or temporarily overridden by a SUBTI TLE clause. The syntax of the

SUBTI TLE statement is:

SUBTITLE [ print-list [ CENTER] ] [ ; ]

print-1ist

can be any combination of literals, FORM SKI P, SPACE or TAB clauses. A
print-1ist canalsocontain the following e ements that can be modified by AS,
AS DATE, or AS Tl ME clauses: field names, arithmetic expressions,

| F/ THEN/ EL SE expressions, System Variable clauses, JULI AN- DATE clauses,
TI MESTAMP- DATE clauses, TI MESTAMP- Tl MVE clauses, user variables, and
parameter names.

The clausesthat canbeusedinapri nt - 1 i st aredescribed in Section 5, Clauses. The
other elements are described in Section 3, Enform Plus L anguage Elements.

Specifying a Field Name Within a SUBTITLE Statement

If you specify afield name within the print-list of a SUBTI TLE statement, the field
name has the same value as in the first row of the page. A field name appearing within
the SUBTI TLE statement need not be explicitly included within the following L1 ST
statements. If the field name is not included, Enform Plus effectively addsit with a
NOPRI NT clause.

Spacing Considerations

By default the subtitle begins printing in the same column position as the leftmost report
column. Using SPACE or TAB clauses as the first element of the print-list overrides this
default. SPACE or TAB clauses can also appear anywhere within the print-list. In the
following example, the SPACE clause causes the two literals to be separated by 15
spaces:

SUBTI TLE "I nventory"” SPACE 15 "Parts in Stock";

| nventory Parts in Stock

If you specify either a SKI P clause or the slash symbol (/) withinapri nt-1i st,
Enform Plus advances one or more lines before printing the rest of the SUBTI TLE
print-1ist.Thenumber of linesadvanced can be affected by one or more of the
following: the digit (if any) following the keyword SKI P, the number of slashes
specified, or the option variable @/SPACE. In the following example, the SKI P clause
of the SUBTI TLE statement causes two lines to be printed:
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SUBTI TLE "Report 2-A" SKIP "Total Sal es";

Report 2-A
Total Sal es

By using the FORMclause within a SUBTI TLE statement, you can force a new page.
Enform Plus prints the remainder of the SUBTI TLE pri nt-1i st, starting at the top
of the next physical page. The page number remains the same. A single logical page can
span multiple physical pages such that a SUBTI TLE can appear on one page, the data
on the next, and a FOOT| NG on the next. The same page number appliesto all physical

pagesin alogical page.

By using the CENTER clause within a SUBTI TLE statement, you can center the subtitle
on the page.

The CENTER, Option Variable, SKI P, SPACE, and TAB clauses are described in
Section 5, Clauses.

Subtitle for Current Report or All Reports

A SUBTI TLE statement prints a subtitle at the top of each page immediately following
thetitle for all subsequent reportsin the current session. The SUBTI TLE statement can
be reset by specifying anew SUBTI TLE statement with a different print-list. A

SUBTI TLE clause withinalLl ST statement temporarily overrides the SUBTI TLE
statement. A SUBTI TLE clausewithinaLl ST statement prints a subtitle for the current
report only.

Canceling Session-Wide Subtitle
You can cancel a SUBTI TLE statement by:
e Using aSUBTI TLE statement without the print-list parameter

e Using either aDI CTI ONARY statement or a?DI CTl1 ONARY command (which
clearsthe SUBTI TLE information from the internal table)
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TITLE Statement

The Tl TLE statement allows you to specify atitle to be printed the top of each page for
all subsequent reportsin the current session unless canceled or reset by another TI TLE
statement or temporarily overridden by a Tl TLE clause. (Seethe TITLE Clause on
page 5-69.) The syntax of the Tl TLE statement is:

TITLE [ print-list [ CENTER] ] [ ; 1]

print-1ist

can be any combination of literals, FORM SKI P, SPACE or TAB clauses. A
print-1ist canalsocontain the following e ements that can be modified by AS,
AS DATE, or AS Tl ME clauses: field names, arithmetic expressions,

| F/ THEN/ EL SE expressions, System Variable clauses, JULI AN- DATE clauses,
TI MESTAMP- DATE clauses, TI MESTAMP- Tl MVE clauses, user variables, and
parameter names.

The clausesthat canbeusedinapri nt - 1 i st aredescribed in Section 5, Clauses. The
other elements are described in Section 3, Enform Plus L anguage Elements.

Specifying a Field Name Within a TITLE Statement

If you specify afield namewithinthepri nt-1i st of aTl TLE statement, thefield
has the same value as in the first row of the page. A field appearing withinthe Tl TLE
statement need not be explicitly included within the following L1 ST statements. If itis
not included, Enform Plus effectively addsit with a NOPRI NT clause.

Spacing Considerations

By default, the title begins printing in the same column position as the leftmost report
column. By using SPACE or TAB clauses as the first element of thepri nt-11i st, you
can override this default. SPACE or TAB clauses can aso appear anywhere within the
print-1list.Inthefollowing example, the SPACE clause causes the two literals to be
separated by 15 spaces:

TITLE "I nventory"” SPACE 15 "Parts in Stock";

| nventory Parts in Stock

If you specify either a SKI P clause or the symbol / (slash) withinapri nt -1i st , the
printer advances one or more lines before printing therest of the TI TLEprint-11i st.
The number of lines advanced can be affected by one or more of the following: the digit
(if any) following the keyword SKI P, the number of slashes specified, or the option
variable @Q/SPACE. In the following example, the SKI P clause of the Tl TLE statement
causes two linesto be printed:
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TI TLE "Report 2-A" SKIP "Total Sales”;

Report 2-A
Total Sal es

By using the FORMclause within a Tl TLE statement, you can force anew page. The
remainder of the TI TLE pri nt-1i st isprinted, starting at the top of the next
physical page. The page number remains the same. A single logical page can span
multiple physical pages such that a Tl TLE can appear on one page, the data on the next,
and a FOOT| NG on the next. The same page number appliesto al physical pagesin a
logical page.

By using the CENTER clause within a Tl TLE statement, you can center the title on the
page.

The CENTER, Option Variable, SKI P, SPACE, and TAB clauses are described in
Section 5, Clauses.

Titlefor Current Report or All Reports

A Tl TLE statement prints atitle at the top of each page for al subsequent reports in the
current session. Specifying anew Tl TLE statement resets the TI TLE statement to the
value of thenew pri nt-11i st.A Tl TLE statement can be temporarily overridden by
aTl TLE clausewithinaLl ST statement. A Tl TLE clausewithinalLl ST statement
prints atitle for the current report only.

Cancdling Session-Wide Title
You can cancel a Tl TLE statement by:
e Using the Tl TLE statement without the print-list parameter

e UsingtheDl CTI ONARY statement or ?DI CT1 ONARY command (which clearsthe
TI TLE information from the internal table)

Enform Plus Reference Manual—422684-001
4-48



% Clauses

This section describes the syntax of the Enform Plus clauses. The clauses are specified

in aphabetic order.

Enform Plus clauses are components of statements. They provide additional
specifications of the Enform Plus program to be performed. Most of the Enform Plus
clauses remain in effect only for the query associated with the LI ST or FI ND statement

of which they are a part.

An Enform Plus program with a FI ND statement produces records only; it has no report
features such as headings, titles, summary information, and special formatting. The
following clauses are applicable only to Enform Plus programswith aLl ST statement
and cannot be used in programs with a Fl ND statement:

AFTER CHANGE clause
AS clause

AS DATE clause

AS Tl ME clause

AT END PRI NT clause
AT START PRI NT clause
BEFORE CHANGE clause

NOPRI NT clause
PCT clause

SKI P clause

SPACE clause
SUBFOOTI NG clause
SUBTI TLE clause
SUBTOTAL clause

CENTER clause SUPPRESS clause
CUM clause System Variable clauses
FORM clause TAB clause

FOOTI NG clause TI TLE clause

HEADI NG clause TOTAL clause
NOHEAD clause VWHERE clause

Several of the Option Variable clauses
Table 5-1 lists the Enform Plus clauses and their functions.

Table 5-1. Enform Plus Clausesand Their Functions (page 1 of 3)

Field Selection, Grouping, and Sorting
Clause
ASCD and DESC

Function

Sortt ar get - r ecor ds in ascending or descending order,
respectively, according to the value of a specified field.

BY and BY DESC Group and sort t ar get - r ecor ds according to the value of a

specified field.

SUPPRESS Prevents certain records from being printed in the report, but does
not prevent the records from contributing to the report calculations.
VWHERE Selects which records will contribute to the output.
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Table 5-1. Enform Plus Clausesand Their Functions (page 2 of 3)

Calculating Running Total, Total, Subtotal, and Percentage

Clause
CUM

PCT

SUBTOTAL
TOTAL

Function

Prints arunning total for anumerict ar get - i t em The CUM
OVER clause prints the running group total for anumeric
target-item

Prints the value of the percentage of the grand total for a numeric
t arget -i t em The PCT OVER clause prints the percentage that
each grouped value represents of the total of all valuesin the
group.

Printsthe value of thet ar get - i t emsubtotals for each group.

Prints the value of the grand total for at arget-item

Extracting Current Valuesfor Date, Time, Line Number, and Page

Clause
System Variable

TI MESTAMP- DATE

TI MESTAMP- TI ME

Function

Return the current value for the current date, time, line number,
and page number.

Extracts the date portion of atimestamp field that was created by
the Guardian procedure TI MESTAMP.

Extracts the time portion of atimestamp field that was created by
the Guardian procedure TI MESTAMP.

Printing User-Supplied Information on a Report

Clause
AFTER CHANGE

AT END PRI NT

AT START PRI NT

BEFORE CHANGE

FOOTI NG

SUBFOOTI NG

SUBTI TLE

TI TLE

Function

Prints information for the current report preceding the records for
each grouped field value.

Prints information at the end of the current report. See also the AT
END Statement on page 4-3.

Prints information just before the first set of column headings for
the current report. See also the AT START Statement on page 4-5.

Prints information for the current report following the records for
each grouped field value.

Prints afooting at the bottom of each page for the current report.
See also the FOOTING Statement on page 4-23.

Prints a subfooting at the bottom of each page immediately
preceding the footing for the current report. See also the
SUBFOOQOTING Statement on page 4-43.

Prints a subtitle at the top of each page immediately following the
title for the current report. See also the SUBTITLE Statement on
page 4-45.

Prints atitle at the top of each page for the current report. See also
the TITLE Statement on page 4-47.
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Converting Datato Internal or Display Format

Clause
AS

AS DATE
AS TI ME
| NTERNAL
JULI AN- DATE

Formatting a Report
Clause

CENTER

FORM

HEADI NG

NCHEAD
NCPRI NT

SKI P
SPACE
TAB

Function

Specifiesthe display format for printingat ar get - i t emor
by-item

Specifies the display format for printing a date.
Specifiesthe display format for printing atime.
Specifies the storage format for a user-defined element.
Translates date information to internal format.

Function
Centersat ar get - i t emwithin its context.
Controls when to skip to anew page.

Overrides the default column titlefor at ar get - i t emor
by-i t emin areport.

Suppresses the printing of the column heading for a
target-itemorby-item

Suppresses the printing of at ar get -i t emor by- i t emand its
column heading.

Specifies how many linesto skip.
Specifies horizontal spacing.

Specifiesin which report column at ar get -i t emor by-item
isto be printed.

Supplying Operational Variables

Clause
Option Variable

Function
Redefines the default values for several operational variables.
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AFTER CHANGE Clause

The AFTER CHANGE clause prints information preceding the records for each group for
the current report. The AFTER CHANGE clause is an optional part of a LI ST statement.
The syntax of the AFTER CHANGE clauseis:

AFTER CHANGE [ ON ] by-item PRINT print-list [ CENTER ]

by-item
is the name of afield that has been grouped by aBY or BY DESC clause.

print-1ist

can contain any combination of literals, FORM SKI P, SPACE, or TAB clauses. A
print-1ist canalsocontain the following e ements that can be modified by AS,
AS DATE, or AS Tl ME clauses: field names, arithmetic expressions,

| F/ THEN/ EL SE expressions, System Variable clauses, JULI AN- DATE clauses,
TI MESTAMP- DATE clauses, TI MESTAMP- Tl ME clauses, user variables, or
parameter names.

The clausesthat can be part of apri nt - | i st are described in this section. The other
elements are described in Section 3, Enform Plus L anguage Elements

The AFTER keyword of the AFTER CHANGE clause refers to the values printed, not to
the location of the printed information. For the exact location of where the AFTER
CHANGE information is printed within areport, see the Enform User's Guide.

When more than one AFTER CHANGE clause is specified, the specified information
prints in the order in which the AFTER CHANGE clauses are entered.

Specifying a Field Name Within an AFTER CHANGE Clause

If you specify afield name withinthepri nt - i st of an AFTER CHANGE clause,
Enform Plus uses the samefield value asin the first row of the next group. A field name
appearing withinthe pri nt - | i st of an AFTER CHANGE clause need not be explicitly
included within the LI ST statement. If the field name is not included, Enform Plus
effectively adds it with a NOPRI NT clause.

Spacing Considerations

By default the AFTER CHANGE clause information begins printing in the same column
position as the leftmost report column. Using SPACE or TAB clauses as the first element
of theprint-Ii st overridesthisdefault. SPACE or TAB clauses can also appear
anywhere within the print list. In the following example, the SPACE clauses causes the
two literals to be separated by five spaces:

AFTER CHANGE ON order num
PRI NT "****xx" SPACE 5 "Orders for " ordernum

XERK KK Orders for 122
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If you specify either a SKI P clause or the slash symbol (/) withinaprint-1i st,
Enform Plus advances one or more lines before printing the rest of the AFTER CHANGE
print-1ist.Thenumber of linesadvanced can be affected by one or more of the
following: the digit (if any) following the keyword SKI P, the number of slashes
specified, or the option variable @/SPACE. In the following example, the SKI P clause
within the AFTER CHANGE clause causes two lines to be printed:

AFTER CHANGE ON regnum PRI NT "Begi nni ng of Report for"
SKIP "Region " regnum

Begi nni ng of Report for
Region 1

By using the CENTER clause following thepri nt - | i st of an AFTER CHANGE
clause, you can center the information on the page.

The CENTER, Option Variables, SKI P, SPACE, and TAB clauses are described in this
section.
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ASCD and DESC Clauses

The ASCD and DESC clauses sort target-records, in ascending or descending order
respectively, according to the value of the specified field. The syntax of the ASCD and
DESC clausesis:

{ ASCD } target-item
{ DESC }

target-item

is the name of afield from an input record that serves as a sort key for the target
records.

The ASCD and DESC clauses do not group field values. If you want field values both
grouped and sorted, use the BY or BY DESC clauses; see BY and BY DESC Clauses on
page 5-32.

When more than one ASCD, BY, BY DESC, or DESC clause is specified inalLl ST or

FI ND statement, Enform Plus uses a major-to-minor sorting precedence. Enform Plus
determines the sorting precedence by the order in which the ASCD or DESC clauses
appear inthe LI ST or FI ND statement. The first sort clause has the highest priority, the
next one second priority, down to the last specified clause.

The following ASCD clause specifies that the target records are to be sorted on the value
of part num

ASCD part num
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AS Clause

The AS clause specifiesa display format for printing at arget-it emor by-item
The syntax of the AS clauseis:

{ report-item AS [ nonrepeatabl e-edit-descriptors ] }
{ repeat abl e-edi t-descriptors }
{ }
{ report-itemAS " "[" [ decorations, ... ] }
{ [ nodifiers, ... ] "]" }
{ repeat abl e-edi t-descriptors " }
{ }
{ report-itemAS " "[" [ decorations, ... ] }
{ [ nodifiers, }
{ ( nonrepeat abl e-edi t-descriptors }
{ repeat abl e-edit-descriptors ) " }

report-item

iseither aby-itemoratarget-item

nonr epeat abl e- edi t - descri ptors

specify some general waysr eport - i t ens areto be printed. nonr epeat abl e-
edi t - descri pt or s should not be specified without ar epeat abl e- edi t -
descri ptor. Vaidvaluesfor nonr epeat abl e-edi t- descri ptors are:

nP multiplies value by 10**n; n isan integer.
S, SP, SS control printing of the plussign (+).

repeat abl e- edi t-descriptors

specify data conversion to the Guardian Formatter for printing ther eport-item
values. Valid valuesfor r epeat abl e- edi t - descri pt ors are:

Al w] for aphanumeric values

Ilw ([ .m] for integer values

Fw.d [ .m] for fixed-point values

M mask for atemplate to combine literals and values
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where

w specifies the width of the report-item.

m specifies the number of digitsthat appear to theleft of the decimal for
fixed-point values and the minimum number of digitsfor integer
values

d specifies the number of digitsto theright of the decimal.

mask isacombination of the characters9, Z,V, . (period) and literals. The
combination must be enclosed within apostrophes (* ’) or greater-than
and less-than symbols (< >).

"["decorations"]"

specify character strings that can be added to ar epor t - i t emdepending on a
condition. The syntax is as follows:

conditions | ocation char-string

where

condi tions

are one or more of the following:
add char - stri ng if valueis negative.
add char - stri ng if vaueisnull.
add char - stri ng if valueis positive.

N T 2 Z

add char - stri ng if valueis zero.
O addchar-string if overflow condition occurs.

| ocation
specifies where the character string is to be printed:
An indicateschar - stri ng isto be printed at absolute position n.

F  indicateschar - stri ng isto beinserted after the valueis
formatted. If condi ti on issatisfied, char - st ri ng isprinted
immediately to the left of the item value.

P indicateschar - st ri ng isinserted before the value is formatted.
If condi ti onissatisfied, char - st ri ng isprinted to the right
of the value.

char-string
Is one or more a phanumeric characters enclosed within apostrophes (* *).
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"["nodifiers"]"

alter the effect of the edit descriptors as follows:

BN, BZ prints blanks for null or zero values, respectively.
FL char specifies a substitute fill character.
OC char respecifies the overflow character.
LJ, RJ specifies right or left justification.
SS pr-of-synbol s alowssubstitution of symbols.
where
char isan ASCII character enclosed in apostrophes.

pr-of -synmbol s isaspecial mask symbol (seer epeat abl e- edi t -
descri pt or s) and asubstitution character.

The AS clause identifieshow ant ar get - i t emor by- i t emis printed in the current
report.

Default Display For mat.

When no AS clause is specified, Enform Plus looks for either aDDL display format (for
fields) or a DECLARE statement (for variables). If neither of these is present, it uses the
datatype of thefield. (The data type is derived from the DDL PI C clause or DECLARE
| NTERNAL clause, if present. For example, Pl C 999999V99 is converted to F9. 2—
fixed, nine characters long with two decimal places.) If thereisno Pl Cor | NTERNAL
clause, a 64-bit signed integer (or 20-character display format) is used.

The AS clause allows you to use some of the capabilities of the Guardian Formatter.
When you specify adisplay format, Enform Plus passes your format specificationsto
the Formatter. See the Guardian Programmer's Guide for more information about the
Formatter.

Repeatable Edit Descriptors

Repeatabl e edit descriptors specify the conversion of datavalues by the Formatter for the
target-itemorby-itembeng printed. The word repeatable has no real meaning
in the context of Enform Plus; the word is used to simplify cross referencesto the
Formatter terminology. Currently, Enform Plus makesonly singlet ar get -i t ens or
by-i t ens available for modification by edit descriptors.
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Alphanumeric Edit Descriptor

The alphanumeric edit descriptor specifiesthet ar get - i t emor by- i t emisto be
printed using alphanumeric display format. The syntax is:

AW

W

Is an unsigned integer that specifies the width in characters of the value of the
target-itemorby-itemtobeprinted. The maximum value for wis 255
characters.

If you specify w, Enform Plus prints the number of characters specified for the value of
thet arget-itemorby-item If youomitw Enform Plus prints the actual number
of charactersin thevalue of thet ar get - i t emor by-i t em In either case, Enform
Plus printsthe value of thet ar get - i t emor by- i t emleft-justified with blank fill.

If wistoo small for the value of thet ar get - i t emor by- i t em an overflow
condition occurs and Enform Plus truncates the value.

The following examples show the affect of the A edit descriptor:

For mat | tem Val ue Printed Item
A VORD VORD
A4 VORD VORD
A3 WWORD WOR
[LJ] A3 WWORD WOR
[ RI] A3 WORD ORD

Integer Edit Descriptor
The integer edit descriptor specifies an integer display format. The syntax is:

Iw . n

Is an unsigned integer that specifies the width of the output.

Is an unsigned integer that specifies the number of digits that must be printed. The
value of mmust not exceed the value of w.

When you modify at ar get - i t emor by-i t emwith an integer edit descriptor,
Enform Plus prints the val ue right-justified with blank fill. Enform Plus always prints at
least one digit for the value of such at ar get - i t emor by-i t em If you specify m
Enform Plus prints the number of digits specified, using leading zeros if necessary.
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Note that if the value to be printed is zero and you specify | w. 0, Enform Plus prints
blanks.

The following examples show the effect of the integer edit descriptor:

For mat | tem Val ue Printed Item
|7 100 100
17.2 -1 -01
|7.6 100 000100
|7.6 -1 - 000001

Fixed Format Edit Descriptor
The fixed format edit descriptor specifies a fixed-point display format. The syntax is:

Fw. d[ . nj

Is an unsigned integer that defines the total width of thet ar get - i t emor
by- it emvalue.

Is an unsigned integer that defines the number of digits that are to appear to the right
of the decimal point.

is an unsigned integer that defines the number of digits that are to appear to the left
of the decimal point.

When you specify the fixed format edit descriptor, Enform Plus prints the value of the
target-itemorby-itemright-justified with leading blanksif necessary. If the

val ue is negative, Enform Plus prints a minus sign before the first digit. Both the minus
sign and the decimal point occupy one position of the format; therefore, w must be wide
enough to accommodate the total size of the output field including the minus sign and
the decimal point. If wis not wide enough, an overflow condition occurs.

If you specify m Enform Plus prints that number of digits, using leading zeros if
necessary.

The following examples show the effect of the fixed format edit descriptor:

For mat | tem Val ue Printed Item
F10. 4 123. 4567 123. 4567
F10. 4 0. 000123 0. 0001
F10.4.3 -4.56789 -004. 5679
"[FL'*'] F10.2" 123. 4567 ***x*x123. 46
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Mask Edit Descriptor

The mask edit descriptor specifies adisplay format according to atemplate. The syntax
isasfollows:

M mask

mask

Isaset of symbols or characters enclosed within quotation marks (* "), apostrophes
(* ), or angle brackets (< >). The symbols in a mask that serve a special function
are:

Z isadigit selector. Z specifiesthat if no digit exists, zeros are suppressed. Z can be
used with a phanumeric or numeric data. Note: a capital Z must be used for the
specia symbol.

9 isadigit selector. If no digit exists, zeros are printed; used for numeric dataonly.

V indicates decimal alignment for the display format. When V is specified, the
decimal point is not printed. Note: acapital V must be used for the special symbol.

indicates decimal alignment for the display format. When the symbol. (period) is
used, the decimal point is printed.

Numeric Values
If the mask specified for a numeric value istoo small, an overflow condition occurs.

The special symbols Z and 9 describe numeric values. If the digit selector isa 9, Enform
Plus prints the corresponding data digit. If the digit selector isa Z, Enform Plus prints
the corresponding data digit unlessit is aleading or trailing zero. In this case, Enform
Plus blank fills the position held by the zero.

Decimal point location can be indicated for numeric values by using either the symbol.
or the symbol V. When the symbol. isused, adecimal point prints. When the symbol V
Isused, it indicates only decimal alignment and no decimal point prints. If neither the
symbol. nor the symbol V is specified, Enform Plus places the decimal point asthe
rightmost character of the entire mask.

Alphabetic Values
Alphabetic values must be specified by the symbol Z in a mask edit descriptor.

Display Format and Scale

The output mask used to display a value has no effect on the scale of the value. For
example, if the value of the user variable cost isan integer, and the variable appearsin
the query as:

LI ST (cost) AS M<99. 99>,
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zeros are displayed to the right of the decimal point (the mask does not change the
integer format). If cost weredeclared as| NTERNAL F4. 2, and appeared in the
query as:

LI ST (cost) AS M<99>,

the value of cost would be displayed without the digits to the right of the decimal
point.

More information on scale appears under Aggregates on page 3-11 and Arithmetic
Expressions on page 3-21.

The following examples show the affect of the mask edit descriptor:

For mat | tem Val ue Printed Item
M' 99/ 99/ 99" 103179 10/ 31/ 79

M Z, ZZ9. 99' 32.009 32.01
NkZ, ZZ7> 666 666

M9, 999> 666 0, 666

M<9, 999> 66666 * ok ok k%

M$Z277, Z79. 99> 92000. 00 $ 92, 000. 00

A query with these AS clauses:

anount AS M$Z7Z, 279>,

date AS ©MkZ9/ Z9/ 99>,

district AS A8,

t el ephone AS M<(999) 999-9999>

for theset ar get - i t emvalues:

Amount = 9758 21573 15532

Dat e = 031777 091779 090579

District = West M dwest South

Tel ephone = 2135296800 2162296270 4047298400

produces this report:

$ 9,758 3/17/77 \ést (213) 529- 6800
$21,573 9/17/77 M dwest (216) 229-6270
$15,532 9/ 5/79  South (404) 729- 8400

Nonrepeatable Edit Descriptors

Nonrepeatable edit descriptorsindicate somewayst arget-i t ens orby-it ens are
to be printed. Values described by the nonrepeatable edit descriptors do not require data
conversion by the Formatter, but the Formatter does process these values. When
nonrepeatabl e edit descriptors are specified with modifiers or decorations, both the
nonrepeatabl e edit descriptor and the repeatable edit descriptor must be enclosed in
parentheses. The types of nonrepeatable edit descriptors are:
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e Scalefactor edit descriptor
e Optional plus sign edit descriptor

Scale Factor Edit Descriptor

The scale factor edit descriptor specifies ascale of 10**n for afixed-point (F) number.
The value printed equals the internally represented number multiplied by 10**n. The
syntax is:

nP

Is the exponent for the scale factor (10**n).

is the implied decimal point of the number.
The following examples show the effect of the scale factor edit descriptor:

For mat | tem Val ue Printed Item
"2P F10. 2" 100. 00 10000. 00
"-2P F10. 2" 100. 00 1.00

Optional Plus Sign Edit Descriptor

The optional plus sign edit descriptors are used to control the printing of a plus (+) sign.
The syntax is:

{S }
{ SS}
{ SP}

S or SS
specifies that no plus sign is to be printed.

SP
specifies that aplus sign isto be printed.

When an obj ect - i t emor by- i t emwith apositive valueis printed, Enform Plus
does not normally precede the value with a plus (+) sign. Specify SP when you want
Enform Plus to precede a value with an optional plus sign.
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The following examples show the effect of the optional plus edit descriptor:

For mat | tem Val ue Printed Item

"SP F10. 2" 123. 00 +123. 00

F10. 2 123. 00 123. 00

"SP F10. 2" -123. 00 -123. 00

"SP F10. 2" 000. 00 .00
Modifiers

Modifiers alter the normal effect of edit descriptors. A modifier must immediately
precede the edit descriptor it modifies. Modifiers are enclosed within brackets ([ ]) and
separated by commas.

Table 5-2 indicates which modifiers can be used with which edit descriptors. An X
indicates the combination is permitted.

Table 5-2. Permissible Modifiers and Edit Descriptors
Edit Descriptors

Modifiers A F I M
BZ, BN X X X X
LJ,RJ X

oC X X X
FL X X X X
SS X X

Field Blanking Modifiers

Field blanking modifiers indicate under what circumstances to print blanks. The syntax
is.

{ BN}
{ BZ}

BN
prints a blank field if the value isnull.

BZ
prints a blank field if the value is zero.

Although most edit descriptors cause a minimum number of characters to be printed
regardless of the value of the field, afield blanking modifier causes the entire field to be
filled with blanks if the specified condition is met.
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The following examples show the effect of the field blanking modifiers:

For mat | tem Val ue Printed Item
"[BZ] F10.2" .00

"[ BN] F10. 2" nul | val ue

"[ BN] F10. 2" 100. 00 100. 00

Fill Character M odifier

Thefill character modifier specifiesthe fill character that is used in the current display
format. The default fill character isablank. The syntax is:

FL char

char
isasingle ASCII character enclosed within apostrophes (* ).

A fill character prints in each appropriate character position when one of the following
occurs: alphanumeric data contains fewer characters than the field specified by the
alphanumeric edit descriptor, leading zero suppression is performed, or embedded text in
an mask edit descriptor isnot printed because its neighboring digits are not printed.

The following examples show the affect of the fill character modifier:

For mat | tem Val ue Printed Item
"[FL'.'] A10" THEN THEN. . . . ..
"[RJ, FL' >"] A10" HERE >>>>>>HERE
"[FL"*"] Mc$ZZ, 2Z9.99>" 127. 39 $***127. 39

Overflow Character Modifier

The overflow character modifier temporarily overrides the global default overflow
indicator for the current display format. The overflow indicator is printed when avalue
exceeds the width specified in the display format. The syntax is:

OC char

char
isasingle ASCII character enclosed within apostrophes (* ).

The overflow condition occurs if there are more characters to be printed than the display
format specifies. When the overflow condition occurs, Enform Plus prints the overflow
character. The default overflow character is an asterisk (*). The overflow character
modifier allows you to temporarily substitute another ASCII character for the asterisk.
The overflow character modifier applies only to the display format where it is specified.
The overflow modifier does not apply to the alphanumeric (A) edit descriptor.
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If you want to change the default overflow character for al display formatsin the
current session, use the @OVERFL OWoption variable described under Option Variable
Clauses on page 5-48.

The following examples show the effect of the overflow character modifier:

For mat | tem Val ue Printed Item
“fecrt] o2t 100 I
"[oC!'] F5.2" 100000. 00 RERN

Justification M odifiers

Thejustification modifiers specify right or left justification for the values of an
alphanumerict ar get - i t emor by-i t em The syntax is:

{ LI}
{ R}

LJ

specifies that an item is to be printed justified to the left of the specified display
format width.

RJ

specifies that an item is to be printed justified to the right of the specified display
format width.

The justification modifiers apply only to aphanumeric (A) edit descriptors.
Alphanumerict arget -it ens or by-i t ens are normally left-justified. Padding of
the item width automatically takes place. If the item value is wider than the width
specified, truncation occurs.

The following examples show the effect of the justification modifiers:

For mat | tem Val ue Printed Item
"[RJ] Al2" HELLO HELLO
Al2 HELLO HELLO

"[RI] A2" HELLO LO

Symbol Substitution M odifier

The symbol substitution modifier allows you tochange the standard symbols (9, “V,’
“Zy“" and*)") usedin edit descriptors. The syntax is:

SS ' pair-of-synbol s’
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pai r - of - synmbol s

Decorations

are the standard and substitute symbols enclosed within apostrophes (* *). The
standard symbol must appear first, followed by the substitute symbol.

The symbol substitution modifier allows you to replace the standard symbols used in
edit descriptors. You can change the symbolsfor 9, Z,V, . , and, inthe mask (M edit
descriptor or change the symbol for decimal point (. ) in the fixed-point (F) edit

descriptor.

The symbol substitution modifier is useful when you need to specify a character string,
that is also a standard mask symbol. An example would be 9 in amask for a date. See

thelast of the following examples.

The following examples show the effect of the symbol substitution modifier:

For nat

'[SS.:'] F6.2"

'[SS.:'] MZzz.99>"

[SS.,'] F10.2"

[SS 9X ] MXX/ XX/ XXXX>"
Decor ations

| tem Val ue Printed Item
12. 45 12: 45

12. 45 12: 45

12345. 67 12345, 67
10311979 10/ 31/ 1999

Decorations specify character strings that can be printed along with the value of a
target-itemorby-item Decorationsaso specify the conditions under which the
character string is added, the location at which the character string is added, and whether
the character string is added before normal formatting is done or after it is completed.

The syntax of adecoration is:

condition | ocation

char-string

condi tion

Is one or more of the following:

M Addchar-stringif vaueisnegative.

ON T =

Add char - stri ngif valueisnull.
Add char - st ri ngif vaueispositive.
Addchar - stringif valueiszero.

Add char - st ri ng if overflow condition occurs.
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| ocation
is one of the following:
An  Absolute position n
F Floating
P Prior

char-string
Is one or more a phanumeric characters enclosed within apostrophes (* *).
The following rules apply to decorations:
e Separate multiple decorations by commas.
e Enclose decorations in brackets along with any modifiers.
e Specify decorations immediately before the edit descriptor they modify.
e Enclose decorations and the edit descriptors they modify in quotation marks (“ ).
Enform Plus evaluates decorations from |eft to right.
You are responsible for ensuring that the display format width is large enough to contain
boththet ar get -i t emor by- i t emvalue and the inserted character string.
Conditions

The condition specifiers (negative, positive, zero, null, or overflow) indicate that a
character string is printed only when the specified condition occurs. A null condition
takes precedence over negative, positive, and zero conditions. The overflow condition
test is done after the other conditions are tested. Conditions specified for al phanumeric
target-itens orby-itens canbepositive or null only.

More than one condition specifier can exist for a decoration. Conditions are coded
without separators.

L ocation

The location specifier indicates where the character string printsin relation to the value
of thet arget -i t emor by- it em The uses of the location specifiers are as follows:

e The Alocation specifier indicates the character string isto be printed starting in the
absolute position n.

e TheF specifier indicates the character string isto occupy the position or positions
immediately to the left (for right-justified values) of the leftmost data character. I
the value isleft-justified, the F specifier indicates the character string occupies the
position or positions immediately to the right of the rightmost data character.

e The P location specifier indicates that prior to normal formatting, the string is to be
inserted in either the rightmost position (for right-justified values) or the leftmost
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position for left-justified values. The data values are shifted an appropriate number
of positions.

Processing Order

Enform Plus processes decorations in the following order:

1. Thedataistested to determineif it hasanull value.

2. Thedataistested to determineif it has a positive, negative, or zero value.

3. If the P location decoration is specified, the character string is added to the item
value.

4. Normal formatting according to the edit descriptor (alphanumeric (A), integer (I ), or
fixed point (F) is performed.

Decorations for alphanumeric and fixed point edit descriptors are performed.
The overflow condition is tested.

Default Decor ations

When decorations are not specified, Enform Plus prints a negative value with a
preceding negative (- ) sign; that is, [ MF' - ' ] is used by default.

If adecoration is specified that tests for a positive value, suchas[ PF' +' | , the default
[ MF' -' ] nolonger automatically applies. In this case, the negative condition must be
explicitly indicated if you want Enform Plus to print the negative sign.

When an overflow condition occurs, Enform Plus replaces the value by enough asterisks
(*) tofill thefield; that is, [ OA1" ***** _  ***'] jsused by default. The OC char
modifier temporarily overrides the default asterisk overflow character.

Possible decorations and their meanings are:
MAn char-string if valueisnegative, print char - stri ng inpostionn.

M char-string if valueis negative, print char - st ri ng immediately to the |eft
of right-justified value, immediately to the right of left-justified
value.

MP char-string iIf valueis negative, print char - st r i ng immediately to the right
of value.

NAn char-string ifvaueisnull, printchar - string inpositionn.

NF char-string if valueisnull, print char - st ri ng immediately to the left of
right-jutified value; immediately to the right of |eft-justified value.

NP char-string if valueisnull, print char - st r i ng immediately to the right of
value.

PAn char-string if valueispositive, print char - st ri ng inpostionn.

PF char-string if valueispositive, print char - st ri ng immediately to the left of
value.
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PP char-string if valueis positive, print char - st ri ng immediately to the right
of value.

ZAn char-string if vaueiszero, printchar-stri ng inpostionn.

ZF char-string if valueiszero, print char - st ri ng immediately to the | eft of
right-justified value, immediately to the right of left-justified value

ZP char-string if valueiszero, print char - st ri ng immediately to the right of
value.

OAn char-string if overflow condition occurs, print char - st ri ng in position n.

The following are examples of decorations:

For mat | tem Val ue Printed |Item
"ITMF < ,M > ,ZPP' b'] F12.2" 1000. 00 1, 000. 00
"[MF < ,MP >, ZPP' b'] F12.2" -1000. 00 <1, 000. 00>
"[ MALl' CR , MPF' $'] F12.2" 1000. 00 $1, 000. 00
"[ MALl' CR , MPF' $'] F12.2" -100. 00 CR  $100.00
"[ MALl' CR , MPF' $'] F12.2" 0. 00 0. 00
"[ OAL' **overflow*'] F12.2" 1000000. 00 1000000000
"[ OAL' **overflow*'] F12.2" 1000000000. 00 **overfl ow*
"[ZPA2' +'] 18" -10 10
"[ZPA2' +'] 18" 100 + 100
"[ZPA2' +'] 18" 0 + 0
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AS DATE Clause

The AS DATE clause allows you to specify the display format for printing a date. The
syntax of the AS DATE clauseis:

date-in-internal -format AS DATE { * }
{ display-formt }

date-in-internal -formt

Is the name of avariable or field that contains a date in internal format. The option
variable @DATE can be specified to give the current date in internal format.

specifies the default display format. The default display format specifiesthe date in
the form month/day/year. It is comparable to the display-format " M2/ D2/ Y2" .

di spl ay-f or mat

is the format for printing a date. Display-format must be specified within quotation
marks (“ ). Thedi spl ay- f or mat can include date keywords, and other
characters such as blanks, commas, hyphens, or slashes. The date keywords are:

M  Specifies a month.
D Specifiesaday.

Y  Specifiesayear.
A

Abbreviates or completely spells out the month or day. If n is specified with the
keyword A, only n letters are displayed.

(93]

Suppresses leading zeros.

O

Abbreviates or completely spells out the number corresponding to the day. If nis
specified with the keyword O, only n letters are displayed.

n Isaninteger that specifies the number of characters (1-3) or numbers (2-4) to be
printed.

When you want a date printed, the date must be in internal format. For instructions on
how to convert adate to internal format, see the "JULIAN-DATE Conversion Clause on
page 5-43ort he TIMESTAMP-DATE Clause on page 5-67. The date can be a
target-itemwithinalLl ST statement or any element that can be modified by an AS
DATE clause within a print list.

Default Display For mat

The Enform Plus default date di spl ay- f or mat , "M2/ D2/ Y4", might handle most of
the date formatting required. Change the default format by redefining the @QDATE-
FORMAT option variable described under Option Variable Clauses on page 5-48.
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Examples of Date Display Formats
These date keywords produce the following:

Examples of Date Display Formats

VA JANUARY, FEBRUARY, . . ., DECEMBER
VA3 JAN, FEB, ..., DEC

(%4 01,02,...,12

M 1,2,...,12

VB2 1, 2,...,12

DA MONDAY, TUESDAY, . . ., SUNDAY

DA3 MON, TUE, . .., SUN

D2 01,02,...,31

DB2 1, 2,...,31

D3 001, 002, ..., 366

DB3 1, 2,...,366

DOB2 1ST, 2ND, ... 31ST

DAO FI RST, SECOND, , THI RTY- FI RST
Y2 00,01, ...,96,97,98...

YB2 o, 1, ...,96,97,98...

Y4 1900, 1901, ..., 1998, 1999, 2000
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ASTIME Clause

The AS Tl ME clause allows you to specify the display format for printing atime. The
syntax of the AS Tl ME clauseis:

time-in-internal-format AS TIME { * }
{ display-formt }

time-in-internal -fornmat

is the name of avariable or field that contains atime in internal format.

specifies the default display format, which specifies the hour, minute, and second as
HP2: M2: S2 (see the following description of di spl ay-f or mat ).

di spl ay-f or mat

Is the format for printing thetime. Thedi spl ay- f or mat must be specified
within quotation marks (“ 7). Thedi spl ay- f or mat can be specified by using
time keywords and other characters such as blanks, commas, hyphens, or slashes. In
addition, aphanumeric characters enclosed in apostrophes (* *) can be embedded
withindi spl ay- f or mat . Thetime keywords are:

H  Specifiesan hour.

Specifies a minute.

Specifies a second.

Expresses the hour as modulo 12 with AM or PM.

W T wn =2

Suppresses leading zeros.
n Isaninteger digit specifying the number of digits (1 or 2) to be printed.

If you want Enform Plusto print the time, it must be in internal format. For information
on how to convert atimeto internal format, see the TIMESTAMP-TIME Clause on
page 5-68. Thetimecan beat ar get -i t emwithinalLl ST statement or any element
that can be modified by an AS T1 ME clause within a print list.

Default Time Display Format

The Enform Plus default time format, HP2: M2: S2, can handle most of the time
formatting required. Change the default format by redefining the @'l ME- FORVAT
option variable described under Option Variable Clauses on page 5-48.
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Examples of the Time Display For mat

These time keywords produce the following:

HB2 1, 2,....,24
HP2 01,02,....,12 AMor PM
HPB2 1, 2,....,12 AMor PM
\%% 00,01,....,59
VB2 o, 1,....,59
S2 00,01,....,59
SB2 o, 1,....,59
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AT END PRINT Clause

The AT END PRI NT clause printsinformation at the end of the current report. This
clause isan optional part of the LI ST statement. The syntax of the AT END PRI NT
clauseis:

AT END PRINT print-list [ CENTER ]

print-1ist

can contain any combination of literals, FORM SKI P, SPACE, or TAB clauses. A
print-1ist canalsocontain the following e ements that can be modified by AS,
AS DATE, or AS Tl ME clauses: field names, arithmetic expressions,

| F/ THEN/ EL SE expressions, System Variable clauses, JULI AN- DATE clauses,
TI MESTAMP- DATE clauses, TI MESTAMP- Tl MVE clauses, user variables, or
parameter names.

The clausesthat can be part of apri nt - | i st are described in this section. The other
elements are described in Section 3, Enform Plus L anguage Elements

Specifying a Field Name Within an AT END PRINT Clause

If you specify afield name within thepri nt -1 i st of an AT END PRI NT clause,
Enform Plus prints the same value asin the last row of the report. A field name
appearing withinthepri nt - | i st of an AT END PRI NT clause need not be explicitly
included within the associated LI ST statement. If the field name is not included,
Enform Plusin effect adds the field to the L1 ST statement with aNOPRI NT clause.

Spacing Considerations

By default, the information inthe pri nt - 1 i st of an AT END PRI NT clause begins
printing in the same position as the leftmost column of the report. Using the SPACE or
TAB clause asthe first element of thepri nt - | i st overrides the default. SPACE or
TAB clauses can be used anywherewithinthepri nt -1 i st . Inthe following example,
the SPACE clause causes the two literalsto be separated by 15 spaces:

AT END PRI NT "Report" SPACE 15 "Total Sales",

Repor t Total Sal es

If you specify a SKI P clause or the slash symbol (/ ) withinapri nt-11i st, Enform
Plus advances one or more lines before printing the rest of the AT ENDpri nt-1i st.
The number of lines advanced can be affected by one or more of the following: the digit
(if any) following the keyword SKI P, the number of slashes specified, or the option
variable @Q/SPACE. In the following example, the SKI P clauseinthepri nt -1 i st
causes Enform Plusto print two lines:

AT END PRI NT "End of Report for" SKIP "Region " regnum
End of Report for
Region 1

Enform Plus Reference Manual—422684-001
5-26




Clauses AT END Information for Current Report or All
Reports

By using the FORMclause within thepri nt - | i st , you can cause Enform Plus to start
anew page, increment the page number, and continue with the rest of the pri nt -
list.

By using the CENTER clause following thepri nt - | i st, you can center the
information on the page.

The CENTER, Option Variable, SKI P, SPACE, and TAB clauses are described in this
section.

AT END Information for Current Report or All Reports

The optional AT END PRI NT clause prints information only for the current report. This
clause temporarily overrides the session-wide AT END statement. If you want to print
information at the end of all subsequent reports in the current session, use the AT END
statement.

Overriding Session-Wide AT END Information

Temporarily override session-wide AT END information by specifying the AT END
PRI NT clausewith“ ” for thepri nt - | i st parameter.
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AT START PRINT Clause

The AT START PRI NT clause allows you to specify information to be printed just
before the first set of column headings for the current report. This clause is an optional
part of the LI ST statement. The syntax of the AT START PRI NT clauseis:

AT START PRINT print-list [ CENTER ]

print-1ist

can contain any combination of literals, FORM SKI P, SPACE, or TAB clauses. A
print-1ist canalsocontain the following e ements that can be modified by AS,
AS DATE, or AS Tl ME clauses: field names, arithmetic expressions,

| F/ THEN/ EL SE expressions, System Variable clauses, JULI AN- DATE clauses,
TI MESTAMP- DATE clauses, TI MESTAMP- Tl MVE clauses, user variables, or
parameter names.

The clausesthat can be part of apri nt - | i st are described in this section. The other
elements are described in Section 3, Enform Plus L anguage Elements.

The AT START PRI NT clause differs from both the TI TLE and SUBTI TLE statements
and clausesin that atitle or subtitleis printed on every page of areport while the AT
START PRI NT information is printed only on the first page of areport. The information
supplied in an AT START PRI NT clause prints after either atitle or a subtitle.

Specifying a Field Namein an AT START PRINT Clause

If you specify afield namewithinapri nt-1i st of an AT START PRI NT clause,
Enform Plus prints the samefield value asin the first row of the report. A field name
appearing within the print list of a AT START PRI NT clause need not be explicitly
included within the associated LI ST statement. If the field name is not included,
Enform Plusin effect adds it with a NOPRI NT clause.

Spacing Considerations

By default the AT START PRI NT information begins printing in the same column
position as the leftmost report column. Using SPACE or TAB clauses as the first element
of theprint-Ii st overridesthisdefault. SPACE or TAB clauses can also appear
anywherewithinthepri nt -1 i st . In the following example, the SPACE clause causes
the two literals to be separated by 15 spaces:

AT START PRINT "Report" SPACE 15 "Total Sales",
Repor t Total Sal es
If you specify either a SKI P clause or aslash (/) withinapri nt -1 i st , Enform Plus

advances one or more lines before printing therest of the pri nt - I i st . The number of
lines advanced can be affected by one or more of the following: the digit (if any)
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following the keyword SKI P, the number of slashes specified, or the option variable
@/SPACE. In the following example, the SKI P clause causes two lines to be printed:

AT START PRINT "End of Report for" SKIP "Region " regnum
End of Report for
Region 1

By using the FORMclause withinapri nt - | i st , you can cause Enform Plus to start a
new page, increment the page number, and continue with therest of thepri nt -1 i st.

By using the CENTER clause following thepri nt - | i st of the AT START PRI NT
clause, you can center the information on the page.

The CENTER, Option Variables, SKI P, SPACE, and TAB clauses are described in this
section.

AT START Information for Current Report or All Reports

An AT START PRI NT clause prints information only for the report generated by the
associated LI ST statement. It temporarily overrides the session-wide AT START
statement. If you want to print the same information just before the first set of column
headings for all subsequent reports in the current session, use the AT START statement.

Overriding Session-Wide AT START Information

Temporarily override the session-wide AT START statement by using the AT START
PRI NT clausewith“ ” for thepri nt - | i st parameter.
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BEFORE CHANGE Clause

The BEFORE CHANCE clause allows you to specify information to be printed following
the records for each group for the current report. The BEFORE CHANGE clause isan
optional part of the LI ST statement. The syntax of the BEFORE CHANGE clauseis:

BEFORE CHANGE [ ON ] by-item PRINT print-list [ CENTER ]

by-item
is the name of afield grouped by aBY or BY DESC clause.

print-1ist

can contain any combination of literals, FORM SKI P, SPACE, or TAB clauses. A
print-1ist canalsocontain the following e ements that can be modified by AS,
AS DATE, or AS Tl ME clauses: field names, arithmetic expressions,

| F/ THEN/ EL SE expressions, System Variable clauses, JULI AN- DATE clauses,
TI MESTAMP- DATE clauses, TI MESTAMP- Tl ME clauses, user variables, or
parameter names.

The clausesthat can be part of apri nt - | i st are described in this section. The other
elements are described in Section 3, Enform Plus L anguage Elements

The keyword BEFORE in the BEFORE CHANGE clause refers to the values printed, not
to the location of the printed information. For the exact location of where the BEFORE
CHANGE information is printed within areport, see the Enform User's Guide.

When more than one BEFORE CHANGE clause is specified, Enform Plus prints the
BEFORE CHANGE information in the order in which the BEFORE CHANGE clauses are
entered.

Specifying a Field Name Within a BEFORE CHANGE Clause

If you specify afield name withinapri nt -1 i st of a BEFORE CHANGE clause,
Enform Plus prints the same field value in the last row of the previous group; that is,
before the value changes. A field name appearing withinthepri nt-11i st of a
BEFORE CHANGE clause need not be explicitly included within the LI ST statement. If
thefield nameis not included, Enform Plus in effect adds it with a NOPRI NT clause.

Spacing Considerations

By default, the BEFORE CHANCE clause information begins printing in the same
column position as the leftmost report column. Using SPACE or TAB clauses as the first
element of the print list overrides this default. SPACE or TAB clauses can also appear
anywherewithinthepri nt -1 i st . In the following example, the SPACE clause causes
the two literals to be separated by five spaces:
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BEFORE CHANGE ON order num
PRI NT "****xx" SPACE 5 "Orders for " ordernum

FERK KK Orders for 122

If you specify either a SKI P clause or the symbol / (slash) withinaprint-1i st,
Enform Plus advances one or more lines before printing the rest of the BEFORE
CHANGE pri nt - | i st . The number of lines advanced can be affected by one or more
of the following: the digit (if any) following the keyword SKI P, the number of slashes
specified, or the option variable @/SPACE. In the following example, the SKI P clause
causes two linesto be printed:

BEFORE CHANGE ON regnum PRI NT "Begin of Report for"
SKIP "Region " regnum

Begi n of Report for
Region 1

By using the CENTER clause following thepri nt - | i st of the BEFORE CHANGE
clause, you can center the information on the page.

The CENTER, Option Variables, SKI P, SPACE, and TAB clauses are described in this
section.
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BY and BY DESC Clauses

The BY and BY DESC clauses group and sort target-records according to the value of a
specified field. The syntax of the BY and BY DESC clausesis:

{ BY } by-item
{ BY DESC }
by-item

is the name of afield from an input record whose values are to be used to group and
sortt ar get - r ecor ds.

BY and BY DESC clauses group and sort records according to the field values. The BY
clause sorts the records in ascending order according to the value of the specified field;
the BY DESC clause sorts in descending order. The following example groups and sorts
the par t numfield:

BY part num

When more than one sort is specified, Enform Plus uses a major-to-minor sorting
precedence. Enform Plus determines the sorting precedence by the order in which a BY
or BY DESC clause appearsinalLl ST or FI ND statement. Thefirst BY or BY DESC
clause has the highest priority, the next one second priority, down to the last BY or

BY DESC clause.

When a BY or BY DESC clauseisused with aLl ST statement, Enform Plus prints only
the first instance of a grouped valuein areport. When a BY or BY DESC clause is used
with a FlI ND statement, Enform Plus writes all of the values of a grouped value to the
physical output file or transmits all of the values to the host language program.

Several clausesrequire that afield be grouped by a preceding BY or BY DESC clause.
See the CUM PCT, SUBTOTAL, AFTER CHANGE and BEFORE CHANGE clauses in this
section and Target Aggregates in Section 3, Enform Plus L anguage Elements.
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CENTER Clause

The CENTER clause centers an object within its context. The syntax of the CENTER

clauseis:

{ { target-item} CENTER , }
{ { by-item } }
E CENTER ALL, %

target-item

isarecord name, afield name, astring literal, a predefined aggregate, a user
aggregate, an arithmetic expression, an | F/ THEN/ ELSE expression, a user
variable, or a System Variable clause.

by-item
is the name of afield grouped by aBY or BY DESC clause.

Centering Single Report Items

The CENTER clause causesat ar get - i t emor by- i t emto be centered under its
column heading. Numeric datais normally right-justified; alphabetic datais normally
left-justified. Tar get -i t ens and by- i t ens are centered based on the width for
which they are formatted, not their actual values. If the space divides unevenly, Enform
Plus places the extra space to the right of the item.

Centering All Report Items

The CENTERALL clause causes al elementsinall ST statement to be centered under
their headings. It must follow the WHERE clause in the L1 ST statement. See the syntax
of the LI ST statement under LIST Statement on page 4-30 for the relative locations of
the clauseswithina Ll ST statement.

CenteringaPrint List

The CENTER clause following the print list of an AT END statement or clause, an AT
START statement or clause, an AFTER CHANGE clause, a BEFORE CHANGE clause, A
FOOT| NG statement or clause, a SUBTI TLE statement or clause, a SUBFOOTI NG
statement or clause, or a Tl TLE statement or clause, centerstheprint- | i st
information on the page.
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CUM Clause

The CUMCclause allows you to specify printing of arunning total for a numeric

tar get - it emeither for al theinstances of thet ar get - i t emor for the instances of
thet ar get - i t emgrouped within the each value of aby- i t em The syntax of the
CUMclauseis:

target-item CUM [ OVER ALL ]
[ OVER by-item ]

target-item

isarecord name, afield name, anumeric literal, a predefined aggregate, a user
aggregate, an arithmetic expression, an | F/ THEN/ ELSE expression, a user
variable, or a System Variable clause. The datatypeof at ar get-i t emusedina
CUMclause must be numeric.

by-item
is the name of afield grouped by aBY or BY DESC clause.

CUM With OVER ALL

When you specify the CUMOVER ALL clause, Enform Plus prints a running total in
place of each value of the numerict ar get - i t em When you specify only CUM
Enform Plus assumes CUMOVER ALL.

CUM With OVER

When you specify the CUMOVER by - i t emclause, Enform Plus prints a running total
for the instances of the numerict ar get - i t emwithintheby- i t emin place of the
value of thenumerict ar get - i t em Theby-i t emmust be previously defined by a
BY or BY DESC clause. The running total begins anew each timetheby- i t emvalue
changes. The following example prints the running total of al partsfor each location:

LI ST BY | ocati on,

part num
I nventory,
i nventory CUM OVER | ocati on;
Part Cum
LOCATI ON Nurmber | NVENTORY | NVENTORY
L98 5103 8 8
5502 6 14

V66 6603 40 40
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CUM Clause Used With User Variable

When anumerict ar get - i t emwith aCUMclauseis assigned to a user variable,
Enform Plus assigns the value to the user variable first, before the running total is
calculated. When the user variable isreferenced asat ar get - i t emelementinall ST
statement or as an element withina Ll ST t ar get - i t em Enform Plus uses the value

of the user variable. When the user variableis referenced in a print list, Enform Plus
uses the value of the running total.

Restrictions

You cannot combine the CUMclause with the PCT clause, the TOTAL clause, or the
SUBTOTAL clause.
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FOOTING Clause

The FOOTI NG clause allows you to specify information for printing at the bottom of
each page for the current report. This clause is an optional part of the L1 ST statement.
The syntax of the FOOTI NGclauseis:

FOOTING print-list [ CENTER ]

print-1ist

can be any combination of literals, FORM SKI P, SPACE, or TAB clauses. A
print-1ist cancontain the following elements that can be modified by AS, AS
DATE, or AS Tl ME clauses: field names, arithmetic expressions, | F/ THEN ELSE
expressions, System Variable clauses, JULI AN- DATE clauses, TI| MESTAMP- DATE
clauses, TI MESTAMP- Tl ME clauses, user variable names, or parameter names.

The clausesthat can be part of apri nt - | i st are described in this section. The other
elements are described in Section 3, Enform Plus L anguage Elements

Specifying a Field Name Within a FOOTING Clause

If you specify afield namewithinapri nt -1 i st of aFOOTI NGclause, Enform Plus
prints the same field value as in the last row of data on the current report page. A field
name appearing within the FOOTI NG clause need not be explicitly included within the
LI ST statement. If the field name is not included, Enform Plus effectively adds it to the
LI ST statement with a NOPRI NT clause.

Spacing Considerations

By default the footing begins printing in the same column position as the leftmost report
column. By using SPACE or TAB clauses as the first element of thepri nt-11i st, you
can override this default. SPACE or TAB clauses can aso appear anywhere within the
print-1list.Inthefollowing example, the SPACE clause causes the two literals to be
separated by 15 spaces:

FOOTI NG "I nventory" SPACE 15 "Parts in Stock",

The following footing is printed on the next report:
| nventory Parts in Stock

If you specify either a SKI P clause or the slash symbol (/) withinaprint-1i st,
Enform Plus advances one or more lines before printing the rest of the FOOTI NG
print-1ist.Thenumber of linesadvanced can be affected by one or more of the
following: the digit (if any) following the keyword SKI P, the number of slashes
specified, or the option variable @/SPACE. In the following example, the SKI P clause
causes two linesto be printed:

FOOTI NG "Report 2-A" SKIP "Total Sales",
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The following footing is printed on the next report:

Report 2-A
Total Sal es

To force anew page, use a FORMclause within the FOOTI NG statement. Printing
continues with the remainder of the FOOTI NGpri nt-1i st, starting at the top of the
next physical page. The page number remains the same. A single logical page can span
multiple physical pages, such that a Tl TLE can appear on one page, the data on the
next, and a FOOTI NGon the next. The same page number appliesto all physical pages
in the logical page.

Using the CENTER clause centers the footing on the page.
The CENTER, Option Variables, SKI P, SPACE, and TAB clauses are described in this
section.

Footing for Current Report or All Reports

A FOOTI NGclause withinaLl ST statement prints afooting only for the current report.
A FOOTI NGclause temporarily overrides a session-wide FOOT| NG statement. A
FOOT| NG statement prints afooting at the bottom of each page for all subsequent
reportsin the current session.
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FORM Clause

The FORMclause alows you to control when to skip to anew page. The syntax of the
FORMclauseis:

FORM [ nunber ]

nunber

Is an unsigned integer.

FORM Clause With a By-ltem

When the FORMclause follows afield name that has been grouped with aBY or BY
DESC clause, Enform Plus starts a new page whenever the field value changes. If
nunber is specified, Enform Plus starts a new page only if there are fewer than that

number of lines remaining on the current page. The following example shows the use of
the FORMclause withaby-i tem

BY regnum FORM

FORM Clause With a Target-Item

When the FORMclause precedes at ar get - i t em Enform Plus starts a new page each
timethet ar get - i t emis printed. When the FORMclausefollowsat ar get -i t em
Enform Plus printsthet ar get - i t embefore starting a new page. The nunber
parameter is not allowed when the FORMclause modifiesat ar get -i t em

FORM Clause Within aPrint List

The FORMclause can be part of aprint list for an AFTER CHANGE, AT START PRI NT,
AT END PRI NT, BEFORE CHANGE, FOOTI NG SUBFOOTI NG, SUBTI TLE, or TI TLE
clause or statement. Enform Plus starts printing on a new page every time the FORM
clauseis processed. When used with aprint list, the FORMclause does not use the
nunber parameter.
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HEADING Clause

The HEADI NG clause allows you to override the default column title for at ar get -
I t emor by-i t eminareport. The HEADI NG clause aso allows you to define a
column titlefor t ar get - i t ens, such as arithmetic expressions, that do not have a
default column title. The syntax of the HEADI NGclauseis:

{ by-item } HEADI NG "headi ng-string"
{ target-item}

by-item
Is the name of afield that has been grouped by aBY or BY DESC clause
target-item

isarecord name, afield name, anumeric literal, a predefined aggregate, a user
aggregate, an arithmetic expression, an | F/ THEN/ ELSE expression, a user
variable, a System Variable clause, or aJULI AN- DATE clause.

headi ng-string

iIsastring literal. Remember string literals must be enclosed within quotation marks

("),

Default Headings

When the HEADI NG clause is not specified explicitly, Enform Plus obtains a heading
from one of these sources:

e The HEADI NG clause specified either in the dictionary or in a DECL ARE statement

e Thefield name specified in the dictionary or name of the user variable, aggregate, or
table specified in a DECL ARE statement

If you want to print more than onet ar get - i t emor by- i t emunder the same
column heading, use a NOHEAD clause to prevent Enform Plus from printing the
unwanted heading. The NOHEAD clause is described later in this section on page 5-45.

Multiple-Line Headings
Multiple-line headings are created by using aslash (/ ) within the heading string.

Printing/in a Column Heading

Sometimes, the / character needsto appear within a column heading. In this case, use
the SET statement, described under SET Statement on page 4-41, to change the

@NEWLI NE option variable from a/ to adifferent character. After the new line
character is redefined, the new special character can be used within the heading string
instead of the/ character. In the following example, the new line character is changed to
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anumber sign (#), causing Regi on and Nunber to print on two lines, and the symbol
/ inside the print list is printed between Br anch and Nunber :

SET @GNEWLI NE TO "#";
LI ST regnum HEADI NG " Regi on#Nunber ",
br anchnum HEADI NG " Br anch/ Nunber "/ ;

Regi on

Number  Br anch/ Nunber
1 1
1 2

Notice that when the/ symbol appears outside of the heading clause, it causes Enform
Plus to advance one line before printing the next t ar get - i t em Changing the
@NEVLI NE character does not affect this use of the/ symbol.

Heading for Subscripted Elements

When a single subscripted element is modified by a HEADI NGclause, Enform Plus
prints the specified heading. For example:

LIST nonth [ 3 ], HEADI NG " MARCH';
causes Enform Plusto print:

When an element including a subscript range is modified by a HEADI NG clause, Enform
Plus includes the subscript in the specified heading. For example:

LI ST nonth [ 1:3 ], HEADI NG "FI RST QUARTER';
causes Enform Plusto print:

FIRST QUARTER FIRST QUARTER FIRST QUARTER
[1] [2] [3]

If a HEADI NG clauseis not included, Enform Plus includes the subscript with the
default heading. For example:

LIST nonth [ 3 ];
causes Enform Plusto print:

MONTH
[ 3]
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Remember the default heading for afield name is either the heading declared in the
dictionary or, if no heading is so declared, the field name. The default heading for a user
variableis either the heading defined in the DECL ARE statement, or if no heading is

defined, the user variable name.
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INTERNAL Clause

The | NTERNAL clause allows you to specify the storage format for a user-defined
element. The syntax of the | NTERNAL clauseis:

| NTERNAL i nt er nal -f or mat

I nt ernal - f or mat
Is the format for storing the user-defined element. | nt er nal - f or mat can be:
An Alphanumeric; n isthe length
In Integer; n isthe length
Fw. d Fixed; wisthe number of digitsand d is the number of decimal places

The optional | NTERNAL clause can appear in a PARAMor DECL ARE statement. When
the | NTERNAL clauseis not used, Enform Plus stores user-defined elements (variables,
aggregates, tables, and parameters) as 64-bit signed integers. The following | NTERNAL
clause specifiesi nt er nal - f or mat asfixed. The element has atotal length of eight
digits with two digits following the decimal point:

| NTERNAL F8. 2
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JULIAN-DATE Conversion Clause

The JULI AN- DATE Conversion clause alows you to specify trandation of a date
target - it emintointernal format. The syntax for the JULI AN- DATE Conversion
clauseis:

JULI AN- DATE ( year , nonth , day )

year

isthe year in 4 digits.

nont h

isthe month in 2 digits, in the range 1-12.

day
isthe day in 2 digits, in the range 1-31.

Dates are a common part of database records. From an information standpoint, dates
need to be printed on areport in aform recognizable as a date, such as 05/15/1982,
Apr 1, 1999 or 06-01-2000. From an analytical standpoint, dates need to be stored in a
form for use in calculations or expressions, such as 1999 11 27. Dates used in
calculations or expressions must be in aninternal format. If the dateis not in this
internal format, it can be converted by using the JULI AN- DATE Conversion clause.
Theinternal format represents a date as the number of days that have elapsed from an
arbitrary datein the past.

Conversion to I nternal For mat

To change adate to internal format, use the JULI AN- DATE Conversion clause. For
example, suppose the data description entry of the day and year portion of a data base
dateis asfollows:

05 date.
10 vyy PI C "9999".
10 mm PI C "99".
10 dd PI C "99".

The month (1-12), day (1-31), and year (a4-digit number) can be passed to the
JULI AN- DATE Conversion clause as follows:

JULI AN- DATE (yyyy, mm dd)

Gregorian dates must be converted to an internal date format when used for purposes
other than printing on areport. When the date is only to be printed, convert it with the
JULI AN- DATE clause and then use an AS DATE Conversion clause. For example:

JULI AN- DATE (yyyy, mm dd ) AS DATE *
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Alternatively, convert the date to an integer that can be formatted with an AS clause. For
example:

date AS Mc99- 99-9999>

To convert adate stored as a yearly Julian date, where the day of the year isrelative to
January 1 of that year, define each part of the date:

05 vyearly-julian-date.
10 day-of -year PI C "999".
10 current-year Pl C "9999".

Then add day-of-year to theinternal date for December 31 of the previous year:
(JULI AN- DATE ((current-year - 1)), 12, 31) + day-of-year)

Display Format

To print adate in internal format on a report, convert the date to adisplay format with an
AS DATE clause. See the AS DATE Clause on page 5-22.
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NOHEAD Clause

The NOHEAD clause allows you to specify suppression of the printing of the column
heading of at ar get - i t emor by-i t em The syntax of the NOHEAD clauseis:

{ { target-item} NOHEAD }
{ { by-item } }
E NOHEAD ALL %

target-item

isarecord name, afield name, anumeric literal, a predefined aggregate, a user
aggregate, an arithmetic expression, an | F/ THEN/ ELSE expression, a user table
name, a user variable, a System Variable clause, or aJULI AN- DATE clause.

by-item
is the name of afield grouped by aBY or BY DESC clause.

No Headingsfor Single Report Items

The NCHEAD clause following aLl ST t ar get - i t emsuppresses the column heading
forthetarget-item

Sometimes it is undesirable to print a column heading for an item, such aswhen you
want to print more than onet ar get - i t emunder the same column heading. In the
following example, the address, city, and state are all printed in the same column:

LI ST suppnum
address / TAB 10,
city NOHEAD / TAB 10,
st at e NOHEAD;

SUPPNUM ADDRESS

1 19333 VALLCO PARKWAY
CUPERTI NO
CALI FORNI A
2 2000 BAKER STREET
| RVI NE
CALI FORNI A

No Headingsfor All Report Items

The NOHEAD AL L clause suppresses column headings for all thet arget -i t ens
specified inalLl ST statement. It must follow the WHERE clauseinthe L1 ST statement.
See the syntax of the L1 ST statement under LIST Statement on page 4-30 for the
relative locations of the clauses within that statement.
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NOPRINT Clause

The NOPRI NT clause allows you to specify suppression of the printing of at ar get -
I t emor by-i t emand its associated column heading. The syntax of the NOPRI NT

clauseis:

{ { target-item} NOPRINT }
{ { by-item } }
E NOPRI NT ALL %

target-item

isarecord name, afield name, anumeric literal, a predefined aggregate, a user
aggregate, an arithmetic expression, an | F/ THEN/ ELSE expression, a user table
name, a user variable, a System Variable clause or aJULI AN- DATE clause.

by-item
is the name of afield grouped by aBY or BY DESC clause.

Suppress Single Report Items

The NOPRI NT clausefollowing alLl STt ar get-i t emor by-i t emsuppressesthe
printing of thet ar get - i t emor by- i t emand itsheading. Thet ar get - i t emor
by-i t emcan still be used for sorting, grouping, or calculations elsewhere in the report.

You can use the NOPRI NT clause to suppress printing of at ar get - i t emor by-

I t emwithin the body of areport. In the following example, the records are grouped by
region, but the region number is not printed asaby- i t emin the report. Instead the
region number is printed at the end of the group using a BEFORE CHANGE clause:

LI ST BY regnum NOPRI NT,
branchnum
manager,
BEFORE CHANGE ON regnum PRI NT "Regi on " regnum

BRANCHNUM  MANACER

Region 1

Suppress All Report Items

The NOPRI NT ALL clause suppresses the printing of all columns and column headings.
It must follow the WHERE clause in the L1 ST statement. See the syntax of theLl ST
statement under LIST Statement on page 4-30 for the relative locations of the clauses
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within that statement. Title and summary information, using AT END, AT START,
FOOTI NG, SUBFOOTI NG, SUBTI TLE, Tl TLE statements and clauses, and AFTER
CHANGE and BEFORE CHANGE clauses still appear in the report. This strategy is useful
for reports where only summary information is desired.
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The Option Variable clauses allow you to redefine the default values for several
operational variables. Seethe SET Statement on page 4-41. The Option Variables and
their valid values are:

Option Variable Clauses

@LANK- WHEN- ZERO }
@REAK- KEY ]
@ENTER- PAGE ]
@{EADI NG } TOBBC { ON }
@STATS ] { OFF }
@UWMARY- ONLY  }
@\ARN }

@COPI ES

@COST- TOLERANCE

@Dl SPLAY- COUNT

@I NES

@QWARG N

@PAGES

@RI MARY- EXTENT- SI ZE
@SECONDARY- EXTENT- SI ZE
@READS

@5PACE

@'ARGET- RECORDS
@/SPACE

@\ DTH

@DECI VAL

@NEWLI NE

@NONPRI NT- REPLACE
@DVERFLOW
@UNDERLI NE

TO nunber

[ ST ] N ] W] W] i ] W] W] i ] ] Wy | W | )

TO "character"

[t Vot Vot Yot Yot ) [t Tt Vot Vantn Vot Vot Vo Vo Ve Y g Yt ot Vot ¥ [t Tt Vet Yot Vot Vod Yoo )

N e N N N

@SUBTOTAL- LABEL TO string-literal

@DATE- FORVAT } TO di spl ay-f or mat
@' MVE- FORMAT }

lanten Tanten |

nunber
IS an integer.
"character"

iIsasingle ASCII character enclosed within quotation marks.

string-literal

iIsastring literal; remember that string literals must be enclosed in quotation marks

("),
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di spl ay-f or mat

specifies the default format for printing dates or timeswhen AS DATE * and AS
TI ME* clauses are used; it must be enclosed in quotation marks.

@BLANK- WHEN- ZERO

When set ON, Enform Plus suppressesthe printing of t ar get - i t emor by-i t em
values of zero in reports. When set OFF, zeros are printed. The default is OFF.

@BREAK- KEY

When set ON, pressing the Break key while aquery is running either terminates
output (if output isbeing produced) or terminates the current query and returns you
to the Enform Plus prompt. See Section 2, Running Enform Plus for more
information. When set OFF, pressing the Break key temporarily suspends output and
returns you to the Command I nterpreter prompt but it does not terminate processing.
Output resumes when you enter the TACL PAUSE command. If the file specified in
the | N option of the ENFORMcommand is not aterminal, Enform Plusignores the
Break key regardless of the setting of @BREAK- KEY.

Enform Plus does not store the setting of @REAK- KEY in acompiled query.
The default is ON.

@CENTER- PAGE

When set ON, Enform Plus centers the report body on the page according to the
smaller of:

e Thelisting device's maximum page width
e Thevaue of the @V DTH Option Variable

If @VARGA N was specified, that margin value is added to the report body before the
report is centered on the page.

TI TLE, SUBTI TLE, AT START, AT END, FOOTI NG, and SUBFQOOTI NG
information is centered on the page only if a CENTER clause was included.
Otherwise, thisinformation appears at the left margin of the report body.

When not set or set OFF, the report is not centered. The default is OFF.

@OPI ES
specifies how many copiesto print. The default is 1.

@COST- TOLERANCE

can be set to anumber from 1 through 8. Setting @COST- TOLERANCE prevents
Enform Plus from executing a strategy that is more expensive than the user wants.
When alarger number is specified, the query processor performs more work than
when a smaller number is specified.

Enform Plus Reference Manual—422684-001
5-49



Clauses

Option Variable Clauses

This condition does not mean an Enform Plus session that meets criteriafor level 2
will always take less time to run than another Enform Plus session that requires
level 7. The execution time also depends on the amount of data that must be
processed.

When not set or set to 0 (zero), Enform Plus proceeds with whatever strategy it
chooses.

If the specified strategy is exceeded, an error message is received and the Enform
Plus program stops.

The desired cost tolerance level can be defined as follows:
Allows the Enform Plus session to proceed with no cost limit.
Keyed accessisused on al files.

One file might require one full-file read.

More than one full-file read is required.

One file might be sorted once for alink.

Two files might be sorted once for alink.

One file might be sorted more than once for alink.

Two files might be sorted more than once for alink.

0 N o 0o A W N B+ O

Two or more files can require full-file read at least once, with no convenient
strategy for doing the link available.

@DATE- FORVAT

specifies a default format for printing dates when AS DATE * is used. For date
format specifications, seethe AS DATE Clause on page 5-22. The default is
"M/ D2/ Y4" .

@DECI VAL

When set to asingle ASCII character, Enform Plus prints that character for a
decimal point. Enform Plus also accepts the specified character in place of a decimal
point in anumeric literal. The default value is the period character (. ).

@Dl SPLAY- COUNT

determines how many linesto display on output device at one time. When nunber
lines have been displayed, Enform Plus pauses. To continue the display, press the
Return key. Execution of the Enform Plus program, while at the pause, can be
aborted by any of the following:

e Entering two slashes(/ /)
e Pressing the Ctrl and Y keys simultaneously
e Pressing the Break key
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To reset the display count so that the entire Enform Plus program is printed, enter
zero for nunber . Specifying @l SPLAY- COUNT when using an Enform Plus
server (described in the Enform Plus User's Guide) is inadvisable. The default value
is zero.

@HEADI NG

When set ON, Enform Plus prints column headings in the report. When set OFF,
Enform Plus does not print headings. OFF is equivalent to NOHEAD ALL for every
report. The default is ON.

@.1 NES
specifies how many lines are to be printed per page. The default value is 60.

@MPARA N
specifies the left margin size in columns for reports. The default value is O (zero).

@NEWLI NE

The new line character can appear within a heading string, inside the quotation
marks. It is used to specify multiple line column headings. The @GNEWW.1 NE Option
Variable clause can be reset to any single ASCII character except circumflex (™) or
hyphen (- ). The default NEWLI NE character is/ (slash).

@NONPRI NT- REPLACE

Enform Plus prints the replacement character for values that do not have a printable
character. When this clause is set to a character, that character is printed for values
that do not have a printable character. The default value is OFF.

@DVERFLOW

When avalue does not fit within its formatted width, Enform Plus replaces the value
with overflow characters. When this clauseis set to asingle ASCII character,
Enform Plus prints that character when overflow occurs. The default overflow
character is an asterisk (*).

If you set @VERFLOWto ASCII blank, Enform Plus truncates the value in afield
whenever an overflow occurs instead of replacing the value with blanks.

@PACES

specifies amaximum number of pages to print per report. The default valueis
32,767 pages.

@RI MARY- EXTENT- SI ZE

specifies the primary extent size of the output file. If necessary, the file will be
created with an extent size larger than the one you specified.

When this clause is not set, Enform Plus calcul ates an estimate of the primary and
secondary extent sizes needed for each output file. The estimate could be too large,
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creating afile system error 43 unable to obtain disc space for file extent; or the
estimate could be too small, producing more data than the file can hold. Each time
an output fileis full, Enform Plus must create a new output file, with alarger extent
size, and copy the data from the full file into the new file. This strategy resultsin
very inefficient processing.

@READS

specifies the maximum number of records to be returned from the database per
Enform Plus program. This option isa useful tool when debugging. For an idea of
how many reads are required by a given Enform Plus program, see the @STATS
Option Variable clause under Option Variable Clauses on page 5-48. To remove a
limit, set the @READS Option Variable to 0 (zero). The default value is 0, meaning
an unlimited number of records can be returned.

@SECONDARY- EXTENT- SI ZE

specifies the extent size of the output files. If necessary, the file will be created with
an extent size larger than the one you specified.

When this clause is not set, Enform Plus uses the primary extent size.

@5PACE

specifies how many blanks appear between report columns. The default value is two
blanks.

@BTATS

When set ON, Enform Plus prints the statistics regarding the records after the
Enform Plus program is completed. Enform Plus prints the following statistics:

FI LENAME Physical file name of a set of records.

LEVEL READ Order in which thisfile was read in relation to al physical files
read. Thefirst file read is indicated by the number 1.

RECORDS READ Total number of logical records read from this physical file.

POSI TI ONS Total number of positioning operations performed to read this
physical file.

STRATEGY COST  Number, 1 through 8, used to represent the cost of the strategy
Enform Plus devel oped to handle the Enform Plus program. For a
definition of the cost numbers, see the @COST- TOLERANCE
option variable under Option Variable Clauses on page 5-48.

The default value is OFF.

@SUBTOTAL- LABEL

specifies a character string that is to appear on the same line as and to the left of the
subtotal. Enform Plus prints the character string in the column of the group item
over which the subtotal is computed. If the item is defined with the NOPRI NT
clause, Enform Plus does not print the character string. If the character string does
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not fit in the column, Enform Plus truncates it on the right. The character string can
consist of 1 to 15 ASCII characters, enclosed within quotation marks. The default
valueisan asterisk (*).

@UMVARY- ONLY

causes a summary report to be produced. See the explanation of summary reports
found with the L1 ST and FI ND statements in Section 4, Statements.

The default value is OFF.

@ 'ARGET- RECORDS

specifies the maximum number of records to be selected per Enform Plus program.
The default value is zero, meaning no limit. Setting @ ARGET- RECORDS to
nunber when your query contains BY, BY DESC, ASCD, or DESC clauses returns
the first target-records produced by the query processor, which are not necessarily
the first records that appear in afull report.

@l Me- FORVAT

specifies adefault format enclosed within quotation marks for printing times when
ASTI ME * isused. For time format specifications, seethe AS TIME Clause on
page 5-24. The default valueis " HP2: M2: S2" .

@UNDERLI NE

specifiesasingle ASCII character used to underline headings and totals. To specify
no underlining, set the @JNDERLI NE Option Variable clauseto blank, “ ”. The
default character is*_”

@/SPACE
specifies how many lines are skipped before areport line when the SKI P clauseis
used. The default number is one.

@\ARN
specifies when warning messages are to appear on the terminal. When set OFF,
warning messages do not appear. The default is ON.

@\ DTH
specifies the maximum width of the output. The maximum valueis 132 characters.

Verify the device's width before using this clause. This clause is convenient for
setting areport page width smaller than the device's default width. The default width
is the width of the output device being used. The default value for unstructured disk
filesis 132.
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PCT Clause

The PCT clause prints the percentage of the grand total for anumerict ar get -i t em
based either on atotal figure for all instances of thet ar get - i t emor atotal for the
instances of thet ar get - i t emgrouped over aby- i t em The syntax of the PCT
clauseis:

target-item PCT { OVER ALL }
{ OVER by-item}

target-item

isafield name, a numeric literal, the predefined aggregates SUMand COUNT, an
arithmetic expression, an | F/ THEN/ ELSE expression, a user table name, or a
System Variable clause. The datatype of thet ar get - i t emused ina PCT clause
must be numeric.

If t ar get - i t emisan expression, that expression cannot contain an aggregate
except asimple SUMor COUNT. If t ar get - i t emisauser variable, that variable
must not have been assigned an aggregate value unless the value isthe result of a
simple SUMor COUNT operation.

by-item
is the name of anumeric field grouped by a BY or BY DESC clause.

Using PCT OVER ALL

When the PCT OVER ALL clause is used, Enform Plus prints a percentage of the grand
total for the numerict ar get-it eminplaceof eacht ar get - i t emvalue. When
only PCT is specified, Enform Plus assumes PCT OVER ALL.

Using PCT OVER By-ltem

When the PCT OVER by- i t emclause is used, Enform Plus prints the percentage of the
instances of the numerict ar get - i t emwithin the group in place of eacht ar get -

I t emvalue. The group must have been defined earlier by a BY or BY DESC clause. In
the following example, Enform Plus prints the percentage value of the cost of one part
over the total value of all the parts at each location. For example, consider the following
query and report:

LI ST BY | ocati on,
part num
price,
price PCT OVER | ocati on;
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Part PCT
LOCATI ON Nunber PRI CE PRI CE
H76 3102 4800. 00 66. 67

7301 2400. 06 33.33
H57 2402 7500. 00 41. 67

3103 10500. 00 58. 33

Combining Percentages and Subtotals

The SUBTOTAL OVER clause can be combined with the PCT OVER clause, causing
Enform Plus to print the percentage the subtotal represents of the total value of the
target-item Enform Plusdoesnot print thevalue of eacht arget-item The
percentage values do not always exactly total 100 percent because of truncation during
division. If you execute the following query, for example, the total percentage values do
not equal 100 percent:

OPEN enpl oyee
LI ST BY regnum enpnane, salary PCT, SUBTOTAL OVER regnum

PCT Clause Used With User Variable

When anumerict ar get - i t emwith aPCT clauseisassigned to a user variable,
Enform Plus makes the assignment to the user variable first, before the percentage is
calculated. When the user variableisreferenced asat ar get -i t eminalLl ST
statement or as an element withinat ar get - i t emof aLl ST statement, Enform Plus
uses the value of the user variable. When the user variable isreferenced in aprint list,
Enform Plus uses the value of the percentage for the user variable.

Restrictions

You cannot combine the PCT clause with the CUMclause.
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SKIP Clause

The SKI P clause allows you to indicate the number of lines Enform Plus should move
forward before continuing printing. The syntax of the SKI P clauseis:

SKIP [ nunber ]

nunber
Is an integer representing the number of linesto skip.

Sometimes it isdesirable to print morethan onet ar get - i t emunder the same column
heading. If you want to do this, you can specify a SKI P clause after thefirst t ar get -

I t em then use the TAB clause to position the printing of the secondt ar get -i t em
under thefirstt ar get -i t em Thesecondt ar get - i t emshould be modified by a
NOHEAD clause to prevent Enform Plus from printing the unwanted column heading.
Enform Plus printsthet ar get - i t ens under a suppressed column heading, one
target-itemperline

The option variable @Q/SPACE affects the number of lines Enform Plus advances when
the SKI P clause is specified. See the Option Variable Clauses on page 5-48 for more
information.

Specifying the symbol / (slash) is equivalent to SKI P or SKI P 1.

SKIP Clause With aLIST Target-Item or By-ltem

The SKI P clause can precede or follow at ar get - i t emor by-i t emwithinalLl ST
statement. If nunber is specified, Enform Plus moves forward the specified number of
lines before printing continues. If nunber is not specified, Enform Plus moves forward
to the next line.

In the following example, address and city are printed in the same column on separate
lines:

LI ST address, SKI P,
city NOHEAD SKI P 2;

UNI VERSI TY WAY
PHI LADELPHI A

100 CALI FORNI A STREET
SAN FRANCI SCO

SKIP Clause With aPrint List

The SKI P clause can be part of thepri nt -1 i st of an AT END statement or clause, an
AT START statement or clause, a FOOT| NG statement or clause, a SUBFOOT| NG
statement or clause, a SUBTI| TLE statement or clause, or an AFTER CHANGE or
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BEFORE CHANGE clause. When nunber is specified, Enform Plus moves forward the
specified number of lines every time the SKI P clause is processed. When nunber is
not specified, Enform Plus moves forward to the next line when the SKI P clauseis
processed.
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SPACE Clause

The SPACE clause allows you to specify horizontal spacing. The syntax of the SPACE
clauseis:

SPACE [ nunber ]

nunber

IS an integer.

SPACE Clause With aLIST Target-ltem or By-ltem

The SPACE clause can precede either at ar get - i t emor aby-it emwithinalLl ST
statement. When nunber is specified, Enform Plus inserts the specified number of
spaces every time the SPACE clause is processed. When nunber is not specified, one
space isinserted.

The default spacing between columns on areport isinitially set to two spaces. It can be
temporarily overridden by using the SPACE clause with the nunber parameter. To
delete all spaces between columns, use SPACE 0.

SPACE Clause With aPrint List

The SPACE clause can bepart of apri nt-1i st for an AFTER CHANGE, BEFORE
CHANGE, AT START PRI NT, AT END PRI NT, FOOTI NG, SUBFOOTI NG, SUBTI TLE,
or TI TLE clause or statement. When nunber is specified, Enform Plus inserts the
specified number of spaces every time the SPACE clause is processed. When nunber is
not specified, one space is inserted.
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SUBFOOTING Clause

The SUBFOOTI NG clause allows you to specify printing of information at the bottom of
each page preceding the footing for the current report. This clauseis an optional part of
the LI ST statement. The syntax of the SUBFOOTI NGclauseis:

SUBFOOTI NG print-1ist [ CENTER ]

print-1ist

contains any combination of literals, FORM SKI P, SPACE, or TAB clauses. A
print-1ist canalsocontain the following e ements that can be modified by AS,
AS DATE, or AS Tl ME clauses: field names, arithmetic expressions,

| F/ THEN/ EL SE expressions, System Variable clauses, JULI AN- DATE clauses,
TI MESTAMP- DATE clauses, TI MESTAMP- Tl ME clauses, user variables, or
parameter names.

The clausesthat can be part of apri nt - | i st are described in this section. The other
elements are described in Section 3, Enform Plus L anguage Elements.

Specifying Field Namesin a SUBFOOTING Clause

If you specify afield namewithinapri nt-1i st of a SUBFOOTI NG clause, Enform
Plus prints the same field value as the last row of data on the current page. A field name
appearing within the SUBFOOTI NG clause need not be explicitly included within the
associated LI ST statement. If the field nameis not included, Enform Plus effectively
addsthefield to the LI ST statement with aNOPRI NT clause.

Spacing Considerations

By default, the footing begins in the same position as the leftmost report column. Using
SPACE or TAB clauses asthefirst element of thepri nt - | i st overridesthis default.
SPACE or TAB clauses can aso appear anywhere withintheprint-11i st.Inthe
following example, the SPACE clause causes the two literals to be separated by 15
spaces.

SUBFQOOTI NG "I nventory" SPACE 15 "Parts in Stock",

| nventory Parts in Stock

If you specify either a SKI P clause or the slash symbol (/) withinaprint-1i st,
Enform Plus advances one or more lines before printing the rest of the SUBFOOTI NG
print-1ist.Thenumber of linesadvanced can be affected by one or more of the
following: the digit (if any) following the keyword SKI P, the number of slashes
specified, or the option variable @/SPACE. In the following example, the SKI P clause
causes two linesto be printed:

SUBFQOOTI NG "Report 2-A" SKIP "Total Sales”,
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The following subfooting prints on the current report:

Report 2-A
Total Sal es

Using the FORMclause within a SUBFOOTI NGpri nt - | i st forces anew page.
Enform Plus continues printing the remainder of the SUBFOOTI NGprint-1i st,
starting at the top of the next physical page. The page number remains the same. A
singlelogical page can span multiple physical pages, so that a TI TLE can appear on one
page, the data on the next, and a SUBFOOT| NG on the next. The same page number
appliesto all physical pagesin the logical page.

Using the CENTER clause centers the subfooting on the page.
The CENTER, Option Variables, SKI P, SPACE, and TAB clauses are described in this
section.

Subfooting for Current Report or All Reports

A SUBFQOOTI NGclause withinaLl ST statement prints a subfooting only for the
current report. A SUBFOOT I NG clause temporarily overrides a session-wide
SUBFQOOT| NG statement. A SUBFOOT| NG statement prints a subfooting at the bottom
of each page for all subsequent reportsin the current session.
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SUBTITLE Clause

The SUBTI TLE clause alows you to specify printing of information at the top of each
page immediately following the title for the current report. This clause is an optional
part of the LI ST statement. See also the TITLE Clause on page 5-69 and the
SUBTITLE Statement on page 4-45. The syntax of the SUBTI TLE clauseis:

SUBTI TLE print-list [ CENTER ]

print-1ist

contains any combination of literals, FORM SKI P, SPACE, or TAB clauses. A
print-1ist canalsocontain the following e ements that can be modified by AS,
AS DATE, or AS Tl ME clauses: field names, arithmetic expressions,

| F/ THEN/ EL SE expressions, System Variable clauses, JULI AN- DATE clauses,
TI MESTAMP- DATE clauses, TI MESTAMP- Tl ME clauses, user variables, or
parameter names.

The clausesthat can be part of apri nt - | i st are described in this section. The other
elements are described in Section 3, Enform Plus L anguage Elements

Specifying a Field Namein aSUBTITLE Clause

If you specify afield namewithinapri nt-11i st of aSUBTI TLE clause, Enform
Plus prints the same field value asin the first row of the report. A field name appearing
within the SUBTI TLE clause need not be explicitly included within the associated

LI ST statement. If the field name is not included, Enform Plusin effect adds it with a
NOPRI NT clause.

Spacing Considerations

By default the subtitle begins in the same position as the leftmost report column. Using
SPACE or TAB clauses asthefirst element of thepri nt - | i st overridesthis default.
SPACE or TAB clauses can aso appear anywhere withintheprint-11i st.Inthe
following example, the SPACE clause causes the two literal to be separated by 15
spaces.

SUBTI TLE "I nventory"” SPACE 15 "Parts in Stock",

| nventory Parts in Stock

If you specify either a SKI P clause or the slash symbol (/) withinaprint-1i st,
Enform Plus advances one or more lines before printing the rest of the SUBTI TLE
print-1ist.Thenumber of linesadvanced can be affected by one or more of the
following: the digit (if any) following the keyword SKI P, the number of slashes
specified, or the option variable @/SPACE. In the following example, the SKI P clause
causes two linesto be printed:
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SUBTI TLE "Report 2-A" SKIP "Total Sal es",

Report 2-A
Total Sal es

Using the FORMclause withinthepri nt - | i st causes Enform Plusto start a new
page. Enform Plus continues with the remainder of the pri nt - | i st starting at the top
of the next physical page. The page number remains the same.

Using the CENTER clause centers the subtitle on the page.
The CENTER, Option Variable, SKI P, SPACE, and TAB clauses are described in this
section.

Subtitle for Current Report or All Reports

A SUBTI TLE clausewithinaLl ST statement prints a subtitle only for the current
report. It temporarily overrides the session-wide SUBTI TLE statement. A SUBTI TLE
statement prints a subtitle at the top of each page immediately following the title for all
subsequent reports in the current session.

Enform Plus Reference Manual—422684-001
5-62



Clauses SUBTOTAL Clause

SUBTOTAL Clause

The SUBTOTAL clause alows you to specify the printing of a subtotal for a numeric
target-item Thisclauseisan optiona part of the LI ST statement. The syntax for
the SUBTOTAL clauseis:

target-item SUBTOTAL [ OVER by-item]

target-item

isarecord name, afield name, anumeric literal, a predefined aggregate, a user
aggregate, an arithmetic expression, an | F/ THEN/ ELSE expression, a user table
name, a user variable, or a System Variable clause. The datatype of thet ar get -
I t embeing subtotaled must be numeric.

by-item
is the name of afield grouped by aBY or BY DESC clause.

When the SUBTOTAL clause is specified, Enform Plus prints the subtotals for each
target-itemwithinaby-it emvaue. Enform Plus prints the subtotal in the
column of thet ar get - i t embeing subtotaled and precedes the subtotal by arow of
underline characters specified by the @QUNDERLI NE option variable. Enform Plus marks
the subtotal with a subtotal string specified by the @SUBTOTAL - LABEL option
variable. See the Option Variable Clauses on page 5-48.

When a SUBTOTAL OVER clauseis used, Enform Plus subtotalsthet ar get - i t em
each time the value of the specified by- i t emchanges. When more than one
SUBTOTAL OVER clauseis specified, Enform Plus prints the subtotals in the order that
the clauses are entered in the LI ST statement.

When a SUBTOTAL clause is used without OVER, Enform Plus prints a subtotal in the
specified t ar get - i t emcolumn each timethe value of any by- i t emappearing to the
left of thet ar get - i t emchanges. Enform Plus prints the subtotal s using a minor-to-
major order precedence; that is, Enform Plus prints the subtotal for the first by- i t emto
theleft of thet ar get - i t em followed by the subtotal for the second by- i t emto the
left of thet ar get - i t em and so on until the subtotal for thelast by-i t eminthe
report is printed.

SUBTOTAL does not generate a grand total at the end of the report. If agrand total is
desired, use the TOTAL clause. The TOTAL clause is described on page 5-71.

If the width of the value of a subtotal exceeds the width of the format specified for a

t ar get - i t em an overflow condition occurs causing asterisks to be printed in place of
the value. To prevent this, enlargethet ar get - i t emdisplay format by adding an AS
clausetothet ar get - i t embeing subtotaled. The AS clause is described on page 5-7.
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SUPPRESS Clause

The SUPPRESS clause alows you to eliminate certain records from being printed in the
report. The records still contribute to the report calculations. This clause is an optional
part of the part of the LI ST statement. This clause cannot be used with the FI ND
statement. The syntax of the SUPPRESS clause is:

SUPPRESS [ WHERE ] | ogi cal - expressi on

| ogi cal - expression

IS an expression returning atrue or false value. See Logical Expressions on
page 3-22 for more information.

The SUPPRESS clause defines a condition or conditions that prevents specific records
from printing throughout a report. For example, in the following query, the SUPPRESS
clause causes Enform Plus to print only the inventory, part number, and part name where
the inventory is greater than zero:

LI ST ASCD i nventory, part num part nane,
SUPPRESS WHERE i nventory GI O;

This query generates the following report:

Part
| NVENTORY Nunber PARTNANME

- 100 2001 DECIMAL ARITH
-32 6402 TERM CRT PAGE
-16 6201 SYNC CONTROLLER

-1 5504 LP 900 LPM
0 5505 LP 1500 LPM

Enform Plus still includes the suppressed recordsin AFTER CHANGE and BEG N
CHANCGE clauses, subtotals, totals, and other calculations specified for the report. Note
that the value of the first record of an AFTER CHANGE clause or the last record of a
BEFORE CHANCE clauseis used for the print list whether or not that record is printed.

Aggregates cannot be used in a SUPPRESS clause; you can, however, reference a user
variable that has been assigned the aggregate value.
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System Variable Clauses

The System Variable clauses allow you to obtain the current value for the current date,
time, line number, and page number. The syntax for the System Variable clausesis:

@ATE
@l Ve
@ NENO
@AGENO

Printing the Current Dateor Time

The @)ATE and @'l ME System Variable clauses return the current date and timein
internal format. When used in an expression, Enform Plus treats them as numeric
literals.

When the @DATE or @'l ME system variables are to be printed on areport, convert them
to adisplay format using the AS DATE or AS Tl ME clauses. Frequently the default
format is satisfactory and can be specified by:

@DATE AS DATE *

For more information on date and time display formats, see the AS DATE Clause on
page 5-22 and the AS TIME Clause on page 5-24.

Printing Line Numbers

The @I NENO System Variable clause prints the current line number within a page of
thereport. Q. NENOcan beat arget-iteminalLl ST statement, part of an AFTER
CHANGE, BEFORE CHANGE, AT START, AT END, FOOTI NG Tl TLE, SUBFOOTI NG,
and SUBTI TLE clauses or statements.

The @Q.1 NENOoption variable specifies how many lines are printed on apage. It is
initially set to 60 lines. To change the number of lines to be printed per page, reset the
@1 NENO Option Variable clause. Seethe SET Statement on page 4-41 and the Option
Variable Clauses on page 5-48.

Printing Page Numbers

The @PAGENO System Variable prints the page number. The following example prints
the page number at the top of a page:

TI TLE TAB 100 "Page " @AGENO

Page 10
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TAB Clause

The TAB clause allows you to specify in which columnin thereport at arget-it em
or by- i t emisto begin. Thisclauseis an optional part of the LI ST statement and must
not be specified in the FI ND statement. The syntax of the TAB clauseis:

TAB [ nunber ]

nunmber
IS an integer.

The TAB clause specifies the column to which to tab before printing an element on a
report. Care must be taken not to overlap elements. If overlap occurs, the last numbers or
characters specified appear on the printed report. Note that TAB never causes Enform
Plus to advance to the next line, so you can tab backwards on the current line.

TAB Clause With a LI ST Target-Item or By-ltem

The TAB clause can precede at ar get - i t emor by-i t emwithinalLl ST statement.
If nunber isspecified, Enform Plus tabs to that position before the nextt ar get -

I t emor by-i t emisprinted; if nunber isnot specified, Enform Plus begins printing
in column one.

TAB Clause With aPrint List

The TAB clause can be part of apri nt - 1i st for an AT END statement or clause, an
AT START statement or clause, a FOOT| NG statement or clause, a SUBFOOTI NG
statement or clause, a SUBTI TLE statement or clause, and the AFTER CHANGE and
BEFORE CHANGE clauses. When nunber is specified, Enform Plus tabs to that
position before the printing next element on the current line. If nunber isnot specified,
Enform Plus uses column one as the default.
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TIMESTAMP-DATE Clause

The TI MESTAMP- DATE clause extracts the date portion of a timestamp field that has
been created by the Guardian procedure TI MESTAMP. The syntax of the TI MESTAMP-
DATE clauseis:

TI MESTAMP- DATE ( fi el d-name )

field-nane

is the name of afield to which the TI MESTAMP- DATE clause returns a date val ue.
The field must be described in the dictionary.

You must define the field that receives the date value from the TI MESTAMP- DATE
clause in your data dictionary. You must define the field as a six-character a phanumeric
field, such as:

05 TI ME- STAMP TYPE CHARACTER 6.
The value returned to thisfield is a quantity of daysin internal format.

Seethe TIMESTAMP-TIME Clause on page 5-68 for extracting the time portion of a
timestamp field.
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TIMESTAMP-TIME Clause

The TI MESTAMP- Tl ME clause extracts the time portion of atimestamp field that has
been created by the Guardian procedure TIMESTAMP. The syntax of the TI MESTAMP-
TI ME clauseis:

TI MESTAMP-TI ME ( field-nane )

field-nane

is the name of afield to which atime valueis returned. The field must be described
in your data dictionary.

Your datadictionary must contain a definition of the field to which the TI MESTAMP-
TI ME clause returns atime value. You must define the field as a six-character
alphanumeric field, such as:

05 TI ME- STAMP TYPE CHARACTER 6.

The value returned to this field is a quantity in hundredths of a second in internal time
format. You can obtain this value in seconds by using the AS clause with an integer edit
descriptor or by using the AS TI ME clause. If you need to obtain thisvaluein
hundredths of a second, you must write your own conversion routine,

See the TIMESTAMP-DATE Clause on page 5-67 for extracting the date portion of a
timestamp field.
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TITLE Clause

The Tl TLE clause alows you to specify printing of information at the top of each page
for the current report. See also the SUBTITLE Clause on page 5-61 and the TITLE
Statement on page 4-47. The syntax of the TI TLE clauseis:

TITLE print-list [ CENTER ]

print-1ist

contains any combination of literals, FORM SKI P, SPACE, or TAB clauses. A
print-1ist canalsocontain the following e ements that can be modified by AS,
AS DATE, or AS Tl ME clauses: field names, arithmetic expressions,

| F/ THEN/ EL SE expressions, System Variable clauses, JULI AN- DATE clauses,
TI MESTAMP- DATE clauses, TI MESTAMP- Tl ME clauses, user variables, or
parameter names.

The clausesthat can be part of apri nt - | i st are described in this section. The other
elements are described in Section 3, Enform Plus L anguage Elements

Specifying Field Namesin a TITLE Clause

If you specify afield namewithinapri nt-1i st of aTl TLE clause, Enform Plus
prints the same field value as in the first row of the page. A field name appearing within
the TI TLE clause need not be explicitly included within the associated L1 ST statement.
If field name is not included, Enform Plus in effect adds it with a NOPRI NT clause.

Spacing Considerations

By default, the title begins in the same position as the leftmost report column. Using
SPACE or TAB clauses as thefirst element of thepri nt - | i st overridesthis default.
SPACE or TAB clauses can aso appear anywhere withintheprint-11i st.Inthe
following example, the SPACE clause causes the two literals to be separated by 15
spaces.

TITLE "I nventory"” SPACE 15 "Parts in Stock",

| nventory Parts in Stock

If you specify either a SKI P clause or the slash symbol (/) withinaprint-1i st,
Enform Plus advances one or more lines before printing the rest of the AFTER CHANGE
print-1ist.Thenumber of linesadvanced can be affected by one or more of the
following: the digit (if any) following the keyword SKI P, the number of slashes
specified, or the option variable @/SPACE. In the following example, the SPACE
clause causes two lines to be printed:

TI TLE "Report 2-A" SKIP "Total Sales”,

Report 2-A
Total Sal es
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Using the FORMclause withinapri nt -1 i st causes Enform Plusto start anew page
and continue with the rest of thepr i nt - | i st . The page number remains the same. A
single logical page can span multiple physical pages such that a TI TLE appears on one
page, the data on the next, and a FOOTI NG on the next. The same page number applies
to all physical pagesin alogical page.

Using the CENTER clause centers the title on the page.
The CENTER, Option Variables, SKI P, SPACE, and TAB clauses are described in this
section.

Titlefor Current Report or All Reports

A TI TLE clause withina Ll ST statement prints a title only for the current report. It
temporarily overrides the session-wide Tl TLE statement. A Tl TLE statement prints a
title at the top of each page for all subsequent reportsin the current session.

Overriding Session-Wide Title

You can temporarily override a session-wide Tl TLE statement by using the Tl TLE
clausewith“ ” for thepri nt -1 i st parameter.
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TOTAL Clause

The TOTAL clause prints the grand total for anumerict ar get -i t em Thisclauseis
an optional part of the LI ST statement and cannot be specified in aFl ND statement.
The syntax of the TOTAL clauseis:

{ target-item} TOTAL
{ by-item }

target-item

isarecord name, afield name, anumeric literal, a predefined aggregate, a user
aggregate, an arithmetic expression, an | F/ THEN/ ELSE expression, a user table
name, a user variable, or a System Variable clause. The datatype of thet ar get -
I t embeing totaled must be numeric.

by-item
isafield whose values are grouped by a BY or BY DESC clause.

When the TOTAL clause is specified, Enform Plus prints the grand total for at ar get -
I t emor by-i t emafter printing the last value of thet arget -i t emor by-item
Enform Plus precedes the total by two rows of underline characters, as specified by the
@UNDERLI NE option variable. See the Option Variable Clauses on page 5-48.

If the width of the value of atotal exceedsthe width of thet ar get - i t emor

by-i t emdisplay format, an overflow condition occurs causing asterisks to be printed
in place of thetotal. To prevent this, enlarge the display format by adding an AS clause
tothet ar get - i t embeing totaled. See the AS Clause on page 5-7.
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WHERE Clause

The WHERE clause alows you to restrict the records that contribute to the target file. The
syntax of the WHERE clauseis:

VWHERE | ogi cal - expressi on

| ogi cal - expression

is acondition that returns atrue or false value. See Logical Expressionson
page 3-22 for more information.

Thelogical expression in a WHERE clause defines which records are restricted from
contributing to the target file. For example:

VHERE enpl oyee; BEG NS W TH " BROMWN';

Using the WHERE Clauseto Establish aLink

Using the WHERE clause to specify alink causes only those records that satisfy the
condition specified inthel ogi cal - expr essi on to beincluded in the report. The
link created by the WHERE clause remainsin effect only for the associated LI ST or

FI ND statement. For a more complete description of linking, seethe LINK Statement on
page 4-25. The following example shows how the WHERE clause is used to specify a
link:

WHERE parts. partnum EQ odetail . part num
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This section contains a complete description of the syntax of the Enform Plus
commands. The commands are arranged in a phabetic order.

Enform Plus commands are compiler directives that instruct the Enform Plus
compiler/report writer to perform a specific operation. The compiler/report writer
recognizes acommand by the presence of a question mark in column 1. You can either
enter commands at the level of the Enform Plus prompt (>) or place commandsin an
Edit-format file. Enform Plus executes commands in an Edit-format file asif they were
entered interactively with one exception: Enform Plusignores a ?RUN command in an
Edit-format file.

The following commands are not saved in a compiled query file (created by the

?COVPI LE command): ?ATTACH, ?COVPI LE, ?EDI T, ?EXECUTE, ?EXI T, ?HELP,
?0UT, ?RUN, ?SECTI ON, ? SHOW? SOURCE. For this reason, these commands cannot
be used:

e Through the host-language interface (described in the Enform User's Guide). The
host-language interface requires a compiled query file.

e When you specify the ?EXECUTE command. The ? EXECUTE command can be
used only with a compiled query file.

e If thefile name specified in the | N option of the ENFORMcommand is a compiled
query file.

Table 6-1 lists the Enform Plus commands and their functions.

Table 6-1. Summary of Commands (page 1 of 2)

Command Function

?ASSI G\ Associates anew physical file with a record description.

?ATTACH Specifies a query processor (QP) to use during an Enform Plus
session.

?COWPI LE Compiles an Enform Plus query and savesit in a compiled
query file.

?Dl CTI ONARY Names a subvolume that contains adictionary. It also clears the
internal table and reclaims table space.

?EDI T Accesses the Text Editor without leaving Enform Plus.

?EXECUTE Executes a compiled query file.

?EXIT Terminates the current Enform Plus session.

?HELP Displays information about the syntax of the Enform Plus
language. This command can also display user-defined
information.

?20UT Specifies the output device for areport.
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Table 6-1. Summary of Commands (page 2 of 2)

Command Function

?RUN Compiles and executes Enform Plus source queriesin an Edit-
format file.

?SECTI ON I dentifies a section of Enform Plus commands and statements
within an Edit-format file.

?SHOW Displays information about the environment of the current
Enform Plus session.

?SOURCE Reads an Edit-format file or a collection of commands and

statements within an Edit-format file.
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?ASSIGN Command

The ? ASSI GN command associates a physical file with a dictionary record description
or ageneric file. This command is functionally equivalent to the TACL ASSI GN
command. The syntax of the ?ASSI GN command is:

?ASSIGN [ { record-nane P

, ] physical-file-nane
[ { generic-file-nane } [ TO ]

[ , create-open-spec ... ]

?ASSI GN record-nanme , { , create-open-spec }

recor d- nane

IS the name of arecord description from aDDL dictionary.

generic-fil ename

is the name of one of the Enform Plus generic files described under Generic Fileson
page 2-10. A generic fileis used to store some class of Enform Plus output. The
following names are allowed:

QUERY- COVPI LER- LI STI NG
QUERY- REPORT- LI STI NG
QUERY- STATI STI CS

QUERY- STATUS- MESSAGES
QUERY- WORK- AREA

QUERY- SORT- AREA

QUERY- QPSTATI STI CS
QUERY- QPSTATUS- MESSAGES.

physi cal -fil enanme

Forr ecor d- nane, physi cal - fi | enane isthe name of a physical file being
associated with the record description. TOmust be specified if thefile nameisTO. A
partial file name is expanded by using the default system, volume, and subvolume
names.

Forgeneric-fil e-nane, physi cal -fi |l enane isthe name of the physical
device to which you want Enform Plus to direct output.

creat e- open- spec

is one file creation or open attribute. Only excl usi on- spec isused by Enform
Plus. cr eat e- open- spec isof theform:
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ext ent - spec

CODE fil e-code
excl usi on- spec
access- spec

REC record-size
BLOCK bl ock-si ze

Lt Tt Vanten Vot Vot Youdn Y
N M e N e e

ext ent - spec

Is one of the following:

{ EXT[ (] pri-extent-size [ ) ]
{ EXT ( [ pri-extent-size ] , sec-extent-size ) }

excl usi on- spec

is one of the following:

{ EXCLUSI VE }
{ SHARED  }
{ PROTECTED }

access-spec

is one of the following:

-0
{ INPUT }
{ OQUTPUT }

The ? ASSI GN command can be entered at any time prior to running a query. Each time
an ?ASSI GN command is entered, an entry of the assignment is made in the internal
table. The internal table holds up to 32 assignments. When the internal tableisfull, the
? ASSI GN command can be entered without any parametersto clear all of the
assignments.

Each DDL dictionary RECORD statement describes records in a physical file, named by
aDDL FI LE| S clause. Enform Plus usesthe physical filenameintheDDL FI LEI S
clause to locate the records and retrieve information. The actual records desired are not
awaysin the physical file named in the dictionary. An example would be when test
records are used in place of actual records. The ? ASSI GN command temporarily
overrides the physical file named by the DDL FI LE | S clause. In the following
example, the employee record description is assigned to the physical file

$dat a. dat abase. sanpl e:

?ASSI GN enpl oyee TO $dat a. dat abase. sanpl e
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The ? ASSI GN command can be used to assign the generic Enform Plusfilesto a
physical device. In the following example, the generic file QUERY- COVPI LER-
LI STI NGisassigned to a printing device named $ep:

?ASS|I GN QUERY- COVPI LER- LI STI NG TO $s. #ep

The ? ASSI GN command can be used to change the exclusion specification for afile; the
default is SHARED. If the DDL physical file nameis not being overridden, only the
record name and the exclusion specification need be specified. For example:

?ASSI GN enpl oyee, , SHARED

When Enform Plusis run interactively, an ? ASSI GN command overrides a TACL
ASSI| GN command entered before the ENFORMcommand. When Enform Plusis run
with a command file providing the input, however, a TACL ASSI GN command entered
before the ENFORM command overrides an ? ASSI GN command in the command file.
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?ATTACH Command

The ? ATTACH command allows you to specify a query processor to use during an
Enform Plus session. The syntax of the ?ATTACH command is:

?ATTACH [ process-nane ]

process- nane
Is the name of aquery processor.

When one or more server query processors exist on a Compag system, you can use the
? ATTACH command to specify the query processor you want to use. If you do not
specify the ? ATTACH command, Enform Plus defaults to a dedicated query processor. A
dedicated query processor is an Enform Plus process that is created for and provides
services to an individual compiler/report writer process. The dedicated query processor
runs for the duration of an Enform Plus session until either an error occurs or an

? ATTACH command is issued specifying a new query processor. When you enter the

? ATTACH command without a process name, Enform Plus starts a new dedicated query
processor for your use.

An ?ATTACH failureis not evident until the first FI ND or LI ST statement is executed.
The possible ?ATTACH failures and the actions you can take are as follows:

e The server query processor already has the maximum number of users it can handle.
In this case, you can wait and then try again specifying the same query processor;
name a different server query processor; or select a dedicated query processor.

e Theserver query processor does not exist. In this case, you can start the server query
processor, name a server query processor that does exist, or select a dedicated query
processor.

e The attached server query processor reached one of two limits set for that particular
server query processor. Either the query reached a database read limit, or the cost
strategy specified by Enform Plus exceeded its limit. In this case, you can name a
server query processor with greater limits or without built-in limits; change the
query; or select a dedicated query processor. The @READS and @COST -
TOLERANCE Option Variable clauses are described under Option Variable Clauses
on page 5-48.
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?COMPILE Command

The ?COMPI LE command compiles aquery and storesit in a physical file. The syntax
of the 7COVPI LE command is:

?COWPI LE edit-filename [ ( section-nane , ... ) ]
TO conpi | ed- physi cal -fil ename

edit-fil enane

Is the name of the Edit-format file containing the Enform Plus query.

( section-name , ... )

isalist of the names of the section(s) within an Edit-format file. The list must be
enclosed within parentheses.

conpi | ed- physi cal -fil enanme
Is the name of the physical file to contain the compiled query.

The ? COVPI LE command compiles aquery. The Enform Plus internal table becomes
part of the compiled query file. If physi cal - fi | enanme existed before compilation,
the old version is purged and a new physical fileis created. If errors are produced during
a compilation attempt, the original compiled query fileis not affected at all.

The ? COVPI LE command compiles only one LI ST or FI ND statement. If your Edit-
format file contains more than one LI ST or FI ND statement, Enform Plus compiles the
first LI ST or FI ND statement to the compiled query file. Enform Plus does not compile
any statements or commands following thefirst LI ST or FI ND statement; instead
Enform Plus continues processing, executing the statements and commands as they are
encountered in the Edit-format file.

When the LI ST or FI ND statement of the query is written to the compiled query file,
most of the commands, options, and other statements that provide environmental
information are stored in the internal table. The internal table isthen saved in the
compiled query file.

Enform Plus assigns a file code of 888 to the compiled query file. Enform Plus creates
this code to identify the physical file as a stored query produced by Enform Plus.

A query caled by a host-language program must be compiled first. Other queries do not
need to be compiled before run time; however, there are some advantages to creating a
compiled query file. The compiled query file protects the query from being inadvertently
changed. Less processing timeis required when the compiled query fileis saved and
reused for subsequent runs.
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?DICTIONARY Command

The ?DI CTI ONARY command names a subvolume that contains your dictionary. It also
clearsthe internal table and reclaims table space. The ?DI CTI ONARY command is the
same asthe DI CT1 ONARY statement.

?DI CTI ONARY [ dict-subvol - nane |

di ct - subvol - name

is the name of the subvolume where your dictionary filesreside. See the Guardian
Programmer's Guide for information on specifying Guardian file names.

The dictionary identified in a DI CTI ONARY command must be created by the Data
Definition Language compiler. Enform Plusissues an error message if you attempt to
use a dictionary compiled with aversion of DDL that is not current. You must then
recompile the dictionary with a current version. See the Data Definition Language
(DDL) Reference Manual for more information on creating and compiling adictionary.

| dentifying the Dictionary
There are two waysto identify the location of the dictionary:

e Thevolume and subvolume where the dictionary resides can be specified as a part of
the TACL ENFORMcommand. If noneis specified, it isassumed that the dictionary
resides on the default volume and subvolume.

e TheDl CTI ONARY statement or ?DI CTI ONARY command can specify where the
dictionary resides. Either overrides the dictionary identified at the time of the TACL
ENFORMcommand. When anew dictionary is specified, the old internal tableis
cleared.

Clearing Internal Tables

Entering the ?DI CT1 ONARY command without a volume and subvolume nameisa
simple means of clearing the entire internal table, without changing the dictionary. To
clear only certain items of the internal table, see the CLOSE Statement on page 4-7 and
the DELINK Statement on page 4-12. Theitems cleared by the 7Dl CTI ONARY
command are:

e All record descriptions from previous OPEN statements

e All previous linking relationships

e All user variable, user aggregate, and user table definitions
e All parameter definitions.

e All information from AT END, AT START, FOOTI NG, SUBFQOOTI| NG, SUBTI TLE,
and Tl TLE statements.

The ?Dl CTI ONARY command does not change the value set for any option variable
(such as @HEADI NGor @TATS).
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?EDIT Command

The ?EDI T command allows you to access the Editor without leaving Enform Plus. The
syntax of the ?EDI T command is:

PEDIT [ edit-filename ]

edit-fil enane
is the name of an Edit-format file.

A query can be stored in an Edit-format file. The Edit-format file can be created or
changed without leaving Enform Plus. An ?EDI T command invokes the Editor and
operates just asif the TACL EDI T command was used. If anew file nameis specified
while using the Editor, that name becomesthe default edi t - fi | ename for useina
subsequent ?EDI T or ?RUN command. To exit from the Editor, enter EXI T at the
Editor’s prompt (* ) and control returns to Enform Plus,
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?EXECUTE Command

The ?EXECUTE command executes a compiled query file. The syntax of the
?EXECUTE command is:

?EXECUTE conpi | ed- physi cal -fil enanme

conpi | ed- physi cal -fil enanme
is the name of the physical file containing the stored compiled query.

The ?EXECUTE command resets the internal table to the same state that existed at time
of compilation. The ?EXECUTE command changes the dictionary being used for the
duration of the execution. Internal table information from the compiled query fileis used
until execution terminates, then Enform Plus uses the dictionary specified before you
entered the ?EXECUTE command.

If the stored compiled query requires a parameter value passed to it during execution, the
TACL PARAMcommand can beissued prior to executing the query. For information on
the PARAMcommand, see the Guardian User's Guide.

The ?EXECUTE command accepts only a physical file with afile code of 888. Enform
Plus assigns afile code of 888 when it creates acompiled query file.
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?EXIT Command

The ?EXI T command terminates the current Enform Plus session. The syntax of the
?EXI T command is:

?EXIT

The ?EXI T command returns control to TACL. It isthe sameasthe EXI T statement.
An alternative way of exiting from Enform Plusisto pressthe Ctrl and Y keys
simultaneously.
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?HELP Command

The ?HELP command displays information about the syntax of the Enform Plus
language. The command can also display information about user-defined topics if your
system manager has provided this information. The syntax of the ?HELP command is:

?HELP [ hel p-el enent ]

hel p- el ement

isatopic for which help is available. Among these topics is the syntax of the
Enform Plus statements, clauses, commands, and language elements. To obtain a
current list of the hel p- el enent s, enter the ?HELP command without hel p-

el ement . Enform Plus responds by displaying alist of all the topics for which help
isavailable.

When specifying the ?HELP command, enter help-element in either upper or lower case
characters. Enform Plus accepts unambiguous abbreviationsfor hel p- el enent . If
you use an ambiguous abbreviation, Enform Plus displays help text for al hel p-

el ement s beginning with those characters.

A help-element might be an Enform Plus keyword (for example, LI ST). If hel p-
el ement isan Enform Plus keyword, Enform Plus displays the syntax of the
statement, clause, command, or language element associated with that keyword.
Alternatively, ahel p- el ement might be a category of Enform Plus keyword (for
example, report format). If hel p- el ement isacategory, Enform Plus displays the
syntax for all Enform Plus keywords in that category.

Enform Plus retrieves the text of help messages from the Enform Plus message table. By
modifying the message table, you can modify the help text. See the Enform User's
Guide for information about modifying the message table.

The following example shows alist of topics that might be displayed when you enter the
?HELP command without hel p- el enent :

>?HELP Help is available for the follow ng topics:

STATEMENTS: AT END AT START CLOSE DECLARE DELINK
DI CTIONARY EXIT FI ND FOOTI NG LI NK
LI ST OPEN PARAM SET SUBFQOOTI NG
SUBTI TLE TI TLE
CLAUSES: gl obal nodifier nodi fier positional control
report format target-item
OTHER: aggregate arithnmetic expression
| ogi cal expression option variable
print list system vari abl e
COVWANDS: ?ASSIGN ?ATTACH ?COWPILE  ?DI CTlI ONARY
?EDIT ?EXECUTE ?HELP ?20UT
?RUN ?SECTI ON  ?SHOW ? SOURCE
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In the following example, Enform Plus displays information about a target item when
you enter 7HELPtarget-item

>?HELP target-item
Atarget-itemis a record name, a field name, a literal, a user

vari abl e nane, a paraneter nane, a systemvariable clause, an
aggregate, or an arithnetic expression.

Help isalso available for SYSTEM VARI ABLE, AGGREGATE, and ARI THVETI C
EXPRESSI ON.
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?0UT Command

The ?OUT command specifies the output device for areport. The syntax of the ?OQUT
command is:

?QUT [ physical -fil enanme ]

physi cal -fil enanme
Is the name of the output device to which any subsequent report is directed.

The ?OQUT command is used to name the physical device on which areport is printed.
The physical device can be aprinting device such as such as $m p. The physical device
can also be afile name. The ?OUT command remains in effect until anew ? QUT
command isissued or the session is terminated.

Issuing the ?OUT command without specifying aphysi cal - f i | enane causesthe
report to be printed on the listing file specified by ENFORM's run-time OUT option.

The ?QUT command affects only where the report is sent. The source listing goes either
to the default listing file specified by the OUT option of the ENFORM command or to
the QUERY- REPORT- LI STI NGfile.

The ?0OUT command can be part of the Edit-format file or can precede an ?EXECUTE or
?RUN command. The ?OQUT command is not saved in a compiled query file.
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?RUN Command

The ? RUN command executes one or more queries stored in an Edit-format file. The
syntax of the ?RUN command is:

?RUN [ edit-filenane [ ( section-name , ... ) ]

edit-fil enane

Is the name of the Edit-format file containing the Enform Plus source query.

( section-name , ...)

isalist of the names of one or more sections of the Edit-format file. A secti on-
name must be enclosed within parentheses.

If bothedit-fil enane andsecti on- nane are specified, Enform Plus compiles
and executes that specific collection of commands statements identified by the section
name. Multiple sections of an Edit-format file can be combined to create complete
queries.

Ifonly edi t - fil ename isspecified, Enform Plus compiles and executes the entire
Edit-format file. If neither edi t - fi | enanme nor sect i on- namne is specified,
Enform Plus compiles and executes the Edit-format file specified by the most recent
?EDI T or ?RUN command.

Note that Enform Plus issues a warning message and ignores a ?RUN command if:

e The ?RUN command appears in the file specified asthe | N option of the ENFORM
command.

e The ?RUN command appears in an Edit-format file compiled and executed by a
? SOURCE command.

e The ?RUN command appearsin an Edit-format file compiled and executed by
another ?RUN command.
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?SECTION Command

The ?SECTI ON command names a collection of Enform Plus commands and
statements within an Edit-format file. The syntax of the ?SECTI ON command is:

?SECTI ON secti on- name

secti on- name

is the name to be used for a collection of Enform Plus commands and/or statements
within an Edit-format file.

The ?SECTI ON command names a collection of Enform Plus commands and/or
statements within an Edit-format file. The 2COVPI LE, ? RUN, and ? SOURCE
commands can be used to read a section or sections of an Edit-format file.

The names for a section must follow these rules:
e Must be unique
e Must start with an aphabetic character or circumflex (")

e Can contain from 1 to 31 characters (names longer than 31 characters are truncated
and awarning message is issued)

e Can include numbers, hyphen (- ) and/or circumflex ()
e Cannot contain embedded blanks

e Cannot end with a hyphen (- )
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?SHOW Command

The ? SHONcommand displays information about the environment of the current
Enform Plus session. The syntax of the ? SHOMcommand is:

OPEN
[ LINK

[ CONTROL
?SHONV|[ LIMTS
[ ASSIGN [ record-nane ]
user-vari abl e- nane
record- nanme
par am name

user -vari abl e- nane

is the name of a user variable.

recor d- nane
Is the name of an opened dictionary record description.

par am name
Is the name of a parameter.

Note that if you do not terminate statement preceding a ? SHOWcommand with a
semicolon, the information displayed by the ?SHOWNcommand will not reflect the result
of the statement.

Table 6-2 shows the environmental information displayed by the ? SHONcommand:

Table 6-2. Information Displayed by the ?SHOW Command (page 1 of 2)

Command Display M essage

? SHOW Liststhe various items that can be displayed with the
? SHOWcommand.

? SHOW OPEN Lists the open record descriptions. If none have been

opened, nothing is displayed. An OPEN statement
does not actually open a physical file, but accesses
the record description in the dictionary.

?SHOW LI NK Listslinksthat arein effect. If no record descriptions
have been linked, nothing is displayed. A LI NK
statement does not actually link physical files, but
accesses their record descriptions from the internal
table.
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Table 6-2. Information Displayed by the ?SHOW Command (page 2 of 2)

Command
?SHOW CONTROL

?SHOWNV LIM TS

?SHOW ASSI GN

?SHOW ASSI GN r ecor d- nane
?SHOW user - var - nane

?SHOW r ecor d- nane

?SHOW par am name

Display M essage

Displays the current values of all of the option
variables. Option variables can be changed by
setting the Option Variable clauses. See the SET
Statement on page 4-41 and the Option Variable
Clauses on page 5-48.

Displays the current space available for the symbol
table, literalsand formats, L1 NK table, PRI NT table,
PARAMtable, and OVER clause table.

Displays all of the opened record descriptions and
physical file name pairs specified by an ?ASSI GN
command or TACL ASSI GN command. If none
were assigned, nothing is displayed.

Displaysall ASSI GNtable information related to the
specified record name.

Displays the current value(s) of the user variable or
table.

Displays the following for the specified opened
record description.

e Thefile namethat existsin the data dictionary
for the opened record description

e Eachfield's name, datatype, offset, length,
number of occurrences, length of each
occurrence, and whether afield isakey field.

Displays the current value of the specified
parameter.
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?SOURCE Command

The ? SOURCE command reads an Edit-format file or a collection of commands and
statements within an Edit-format file. The syntax of the ? SOURCE command is:

?SOURCE edit-filename [ ( section-nane , ... ) ]

edit-fil enane

Is the name of the Edit-format file containing an Enform Plus query.

( section-name , ...)

is alist of the names of the sections of the Edit-format file; sect i on- nanme must
be enclosed with parentheses.

The ? SOURCE command can be used to read in an Edit-format file or a collection of
commands and/or statements within an Edit-format file. When a? SOURCE command is
entered, the specified commands or statements are read in just asif they had been
entered aline at atime. ? SOURCE commands can be nested up to a depth of four.

If boththeedi t-fi | enane and sect i on- nane are specified, that specific
collection of commands and statements of the Edit-format fileisread in. If only the
edi t-fil enane isspecified, the entire Edit-format fileisread in.

Issuing the ? SOURCE command does not set the default Edit-format file name for
subsequent ?RUN or ?EDI T commands.
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ﬁ Enform Plus Syntax Summary

This appendix summarizes the Enform Plus syntax. For specific details of the syntax,
see Section 3, Enform Plus Language Elements; Section 4, Statements; Section 5,
Clauses; and Section 6, Commands.

L anguage Elements
Aqggregates:

AVG

COUNT

MAX

M N

SUM

user - aggr egat e

( { field-nane } [ OVER ALL ]
( { expression } [ OVER over-item]

[ WHERE | ogi cal -expression ] ) ,

AVG

COUNT

MAX

M N

SUM

user - aggr egat e

([ UNQUE ] field-name [ OVER ALL ]

[ WHERE | ogi cal -expression ] ) ,

(e Tt Vanten Vot Yot Vot Voo Voo Voar n Voo Vet Vanten Yanten
lonten Tanten Yonten Vanden Yondn Yoran ¥ lanten Tanten Vonten Vot Vandn Yoran ¥

}
}
}
}
}
}
}
}
}
}
}
}

Arithmetic operators:

+

x

/

| F/ THEN ELSE expression:

(I F l ogi cal -expressi on THEN val ue-1 ELSE val ue- 2)
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Logical Expression:

[NOT] condition [ { AND| OR} ] [NOT] condition ]
where condi t i on hasone of the following forms:

BEG NS W TH

[ not]
>

condi ti onal operator

EQUAL }

EQ }

IS } { val ue-range }

= } { "["pattern-match"]" }
}
}

}
] } _ _
CONTAI NS } string-literal
s }
: }
field-nane

[ NOT]

A e A A A A A A A A
A A A A A A A A A A A

{ variable } { variable }
{ field-name } [NOI] conditional-operator { field-name }
{ expression } { expression }

Statements

AT END [ PRINT print-list [ CENTER] 1 [ ; ]
AT START [ PRINT print-list [ CENTER] ] [ ; ]

recor d- name

user -vari abl e- nane
user - aggr egat e- nane
user -t abl e- nane
par am name

v [ ]

[t Yot Vanten Youtn Vot ¥
[ S ] N ] W] W]

{ { user-vari abl e-nane

{ { user-table-name "[" max-subscript "]" }
DECLARE { { user-aggregate-nane ( formal-argunent )

{ { = ( step-expression [ , [ end-expression ]

{ { [ , initialize-constant ] ] )

[ S ] N ] W] W]

[ INTERNAL internal-formt |
[ AS display-formt ]
[ HEADI NG headi ng-string ]

—
e

record-nanmel [ TO [ OPTI ONAL] ]
record-nanme2 VIA field-nane

{
DELINK% [;]
{

e N N e e )

qual i fi ed-
[

field-nanel [ TO[ OPTIONAL ] ]
qualified-fi

el d- nane2
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DI CTI ONARY [ di ct-subvol -nanme ]

EXIT [ ; ]

FIND [ UNIQUE ] output-record-nane

{ { BY by-item } }
{ { BY DESC by-item } }
( { [ output-field-nane :=] { target-item Yy .ooo0)
{ { ASCD target-item} }
{ { DESC target-item} }

[ WHERE | ogi cal -expression | ;
FOOTING [ print-list [ CENTER] ] [ ; ]

record-nanel [ TO] [ OPTIONAL ] record-nane2
VI A field-nane

qualified-field-nanel [ TO] [ OPTI ONAL ]
qual i fied-field-nane2

E !

LI NK { Yoo ]
{ }
{ }
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{ BY by item }
{ BY DESC by-item }
{ target-item }
{ ASCD target-item }
{ DESC target-item }
{ user-var-nane := target-item}

CUM [ OVER ALL ] ]
CUM OVER by-item
PCT [ OVER ALL ] ]
[ PCT OVER by-item
[ TOTAL
[ SUBTOTAL
SUBTOTAL OVER by-item :
NCHEAD
NOPRI NT
CENTER
[ HEADI NG string-literal
[ AS di spl ay-f or mat
[ AS DATE di spl ay-f or mat
[ AS TI ME di spl ay-f or mat

LIST [ UNI QUE ]

FORM[ n] ]
SKIP[ n] ]
SPACE[ n ] ]
TAB[ n] ]

[t Tt Vot Yot Vot Vad o Vo Vo Vg Yt Tt Vet Vot Vot Vot Vo Vo Vo Vet e Vot Yonten Vot Vot Yo Voo Y
[T Sy T Gy T Wy | W T Gy T G T Wy ] G| W | G | W ] Gyi'] G ] G T Gy ] G | Wyis'] Wy | Gy | Sy ] Wy ] Wy T Gy T S T S’

[ ey ey ——

[ WHERE | ogi cal - expression |

[ NOHEAD ALL ]
NOPRI NT ALL ]
[ CENTER ALL ]

[ SUPPRESS [ WHERE ] | ogi cal - expression ]

[ BEFORE CHANGE [ON] by-item PRINT print-list [ CENTER ]
[ AFTER CHANGE [ON] by-item PRINT print-list [ CENTER ] ]
[ AT START PRINT print-list [ CENTER ] ]
[ AT END PRINT print-list [ CENTER ] ]
[ TITLE print-list [ CENTER ]
[ SUBTITLE print-list [ CENTER ] ]

FOOTI NG print-list [ CENTER ] ]

SUBFOOTI NG print-list [ CENTER] ] ;
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OPEN { record-nane }

{ record-name2 [ AS] COPY [ OF ] record-nanel }, ... [ ; ]
PARAM { paramnane [ INTERNAL internal-format | }, ... [ ; ]
{ { user-variabl e-nane } [ string-literal ] }

{ { user-tabl e-nane } [TQ }
{ { "["subscript"]" } [ nunber-literal ] }
{ { param nane } }
SET { { ON }
{ | | { OFF o))
{ option-variable-nane [TQ { unsigned-digit } }
{ { string-literal } }
{ { display-format } }

SUBFOOTING [ print-list [ CENTER] ] [ ; ]
SUBTITLE [ print-list [ CENTER] ] [ ; ]
TITLE[ print-list [ CENTER] ] [ ; 1

Clauses

AFTER CHANGE [ ON ] by-item PRINT print-list [ CENTER ]

{ ASCD } target-item

{ DESC }

{ report-item AS [ nonrepeatabl e-edit-descriptors ] }
{ repeat abl e- edi t-descriptors }
{ }
{ report-itemAS " "[" [ decorations, ... ] }
{ [ nodifiers, . " }
{ r epeat abl e- edi t-descriptors " }
{ }
{ report-itemAS " "[" [ decorations, ... ] }
{ [ nodifiers, . "1 }
{ ( nonrepeat abl e-edi t-descriptors }
{ repeat abl e- edi t-descriptors ) " }

report-item

iseither aby-itemoratarget-item
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nonr epeat abl e- edi t - descri ptors

specify some general waysr eport-i t ens areto be printed.

nonr epeat abl e- edi t - descr i ptors should not be specified without a
repeat abl e- edi t - descri pt or. Vaid vauesfor nonr epeat abl e-
edi t-descri ptors are

P multiplies value by 10**n; nis an integer.
S, SP, SS control plus (+) sign printing.

repeat abl e- edi t-descriptors

specify data conversion to the Guardian Formatter for printing ther epor t -
I t emvalues. Valid valuesfor r epeat abl e- edi t - descri ptors are

Al w] for aphanumeric values
Ilw|[ .m] for integer values

Fw.d [ . m] for fixed-point values

M mask for atemplate to combine literals and values
where
w specifies the width of the report-item.

m specifies the number of digitsthat appear to the left of the
decimal for fixed-point values and the minimum number of digits
for integer values

d specifies the number of digitsto the right of the decimal.

mask isacombination of the characters 9, Z,V, . (period) and literals.
The combination must be enclosed within apostrophes (" ) or
greater-than and less-than symbols (< >).

"["decorations"]"

specify character stringsthat can be added toar eport - i t emdepending on a
condition. The syntax is as follows:

conditions |ocation char-string

where

condi tions
are one or more of the following:
M addchar - stri ng if vaueis negative.
N addchar-stringifvaueisnull.
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P add char-string if valueis positive.
Z add char-string if valueis zero.
O add char-string if overflow condition occurs.

| ocation
iIswhere the character string is to be printed:
An indicateschar - st ri ng isto be printed at absolute position n.

F  indicateschar - st ri ng isto beinserted after the value is formatted.
If condi ti onissatisfied, char - st ri ng isprinted immediately to
the left of the item value.

P indicateschar - st ri ng isinserted before the value is formatted. If
condi ti on issatisfied, char - st ri ng is printed to the right of the
value.

char-string
Is one or more a phanumeric characters enclosed within apostrophes (').
"["rodifiers"]"

alter the effect of the edit descriptors as follows:

BN, BZ prints blanks for null or zero values, respectively.
FL char specifies a substitute fill character.
OC char respecifies the overflow character.
LJ, RJ specifies right or left justification.
SS pr-of-synbol s alowssubstitution of symbols.
where
char isan ASCII character enclosed in apostrophes.

pr- of - synmbol s isaspecial mask symbol (seer epeat abl e- edi t -
descri pt or s) and asubstitution character.
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date-in-internal -format AS DATE { * }
{ display-format }

time-in-internal-format AS TIME { * }
{ display-format }

AT END PRINT print-list [ CENTER ]
AT START PRINT print-list [ CENTER ]
BEFORE CHANGE [ ON ] by-item PRINT print-list [ CENTER ]

BY } by-item
BY DESC }

lanten Tanten )

{ target-item} CENTER , }
{ by-item } %
}

CENTER ALL,

Lot Tanten Vanten Youten ¥

target-item CUM [ OVER ALL ]
[ OVER by-item]

FOOTI NG print-list [ CENTER ]

FORM [ nunber ]

{ by-item } HEADI NG " headi ng-string"
{ target-item}

| NTERNAL i nt ernal -formt

JULI AN- DATE ( year , nonth , day )

{ { target-item} NOHEAD }
{ { by-item } }
E NOHEAD ALL %
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{ { target-item} NOPRI NT }
{ { by-item } }
E NOPRI NT ALL %

The Option Variables and their valid values are asfollows:

@BLANK- WHEN- ZERO }
@BREAK- KEY
@CENTER- PAGE
@HEADI NG
@BTATS
@UMVARY- ONLY
@\ARN

@COPI ES

@COST- TOLERANCE

@Dl SPLAY- COUNT

@I NES

@QWARG N

@PAGES

@RI MARY- EXTENT- SI ZE
@SECONDARY- EXTENT- SI ZE
@READS

@5PACE

@'ARGET- RECORDS
@/SPACE

@\ DTH

@DECI VAL

@NEWLI NE

@NONPRI NT- REPLACE
@DVERFLOW
@UNDERLI NE

TOBBC { ON }
{ OFF }

N e N o N e e

TO nunber

[ S ] N ] W] W] iy ] W] W] i ] W] Wy | W | W}

TO "character"”

[t Yot Vanten Youtn Vot ¥ [t Tt Vanten Vantn Vet Vot Vo Vo Vo Vet Y it Lantn Tanten ¥ [t Tt Vet Yot Vot Vod Yoo )

[ S ] N T W] W]

@SUBTOTAL- LABEL TO string-literal

@DATE- FORVAT } TO di spl ay-f or mat
@' ME- FORMAT }

lanten Tanten |

target-item PCT { OVER ALL }
{ OVER by-item}

SKIP [ nunber ]

SPACE [ nunber |

SUBFOOTI NG print-list [ CENTER ]
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SUBTI TLE print-list [ CENTER ]
target-item SUBTOTAL [ OVER by-item]

SUPPRESS [ WHERE ] | ogi cal - expressi on

The System Variables are asfollows:
@PATE

arl Ve
@1 NENO
@PAGENO

TAB [ nunber ]

TI MESTAMP- DATE ( fi el d-nanme )
TI MESTAMP-TI ME ( fi el d-nanme )
TITLE print-list [ CENTER ]

{ target-item} TOTAL
{ by-item }

VWHERE | ogi cal - expressi on

Commands

?ASSIGN [ { record-nane P

, ] physical-file-nane
[ { generic-file-nane } [ TO ]

[ , create-open-spec ... ]

?ASSI GN record-nane , { , create-open-spec }

?ATTACH [ process-nane ]
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?COWPI LE edit-filenane [ ( section-nane , ... ) ]

TO conpi | ed- physi cal -fil enane
?DI CTI ONARY [ dict-subvol - nane |
PEDIT [ edit-filenanme ]
?EXECUTE conpi | ed- physi cal -fi |l enane
?EXIT
?HELP [ hel p-el enent ]
?QUT [ physical-filename ]
?RUN [ edit-filenane [ ( section-name , ... ) ]
?SECTI ON secti on-nane

OPEN
LI NK

[ CONTROL
?SHONV|[ LIMTS
[ ASSIGN [ record-nane ]
user-vari abl e- nane
recor d- name
par am name

?SOURCE edit-filename [ ( section-nanme , ... ) ]
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Enform Plus Procedures

COBOL Procedures

ENTER ENFORMSTART USI NG ct | bl ock

, conpi | ed-physical -fil enanme

, buffer-length
, error-nunber

, restart-flag ]
, paramlist ]
, assign-list ]
, process-nane |
, cpu ]
, priority ]
, timeout ]

reserved-for-expansion ]

Enform Plus Procedures

cref
iref
:val ue
cref
:val ue
cref
cref
cref
:val ue
:val ue
32: val ue
cref

255595555555

ENTER ENFORVRECEI VE USI NG ctl bl ock, buffer [ A VING count ]

Il NT: r ef | NT: r ef

ENTER ENFORMFI NI SH USI NG ( ctl bl ock )

FORTRAN Functions

CALL ENFORMSTART (ctl bl ock
, conpi | ed- physi cal -fil enane
, \ buf fer-1engt h\
, error-nunber
[, \restart-flag\]
[, param|ist ]
, assign-list ]
[, process-nane ]
[, \cpu\]
[, \priority\]
, \tinmeout\]
[, reserved-for-expansion ]
, \ maskwor d

count ENFORMRECEI VE ( ctl bl ock, buffer )
Il NT: functi on | NT: r ef INT:ref |

CALL ENFORMFI NI SH ( ctl bl ock )
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TAL Functions

TAL Functions

CALL ENFORMSTART ( ctl bl ock LI NT: ref
, conpil ed-physical-filenane !INT:ref
, buffer-length I'l NT: val ue
, error-nunber F1INT: ref
[ , restart-flag ] 'l NT: val ue
, paramlist ] F1INT: ref
, assign-list ] F1INT: ref
, process-nane | F1INT: ref
, cpu ] 'l NT: val ue
, priority ] 'l NT: val ue
, timeout ] 'l NT32: val ue
, reserved-for-expansion ]) !INT:ref
count := ] ENFORMRECEI VE ( ctlblock , buffer )
FI'NT: function | NT: r ef | NT: ref !
ENFORMFI NI SH ( ctl bl ock ) LI NT: ref
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E Error Messages

This appendix documents the following types of messages:

"I ERROR error-number types: these indicate a serious error has occurred.
Statement execution terminates. If this type of error occursfor aLIST or FIND
statement, the query terminates.

*** WARNING warning-number types: these point out an error that could change
the expected results. The error does not abort the query although it could lead to
more serious error conditions.

*** FILE ERROR ... types. these indicate a serious error has occurred within the
file system. If thereisafile error with the run-time IN input file, the dictionary file,
or the vocabulary file, the entire Enform Plus session is terminated.

**% . types: these occur during Enform Plusinitialization. If this type of error
occurs, Enform Plus terminates abnormally.

Enform Plus [QP] TRAP: this means that either a hardware failure or an unexpected
software error has occurred. Please save the information produced by this message
and report the error to Tandem.

*** ERROR types: these indicate that an error has occurred during execution of the
BUILDMK utility. BUILDMK terminates abnormally. Correct the problem and
rerun BUILDMK or you cannot use the key-sequenced version of the message table
with Enform Plus.

Error messages are listed in the following order within this appendix.

1
2.

Enform Plusinitialization errors are listed in a phabetic order.

"I ERROR and *** WARNING type errors are listed together in numeric order
(where applicable) with the error message text and additional comments.

*** FILE ERROR type errors are described in a phabetic order.
Enform Plus TRAP messages are listed in alphabetic order.

BUILDMK error messages are listed. These messages consist of the following
types of messages: !!''ERROR and FILE ERROR messages.
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Enform Plus I nitialization M essages

*k*

Current reserved word cannot be used to redefine another
reserved word

A reserved word redefinition in the ?VOCABULARY section of the message table
contains an old reserved word where a new word is expected. (The key-sequenced
message table file was not built by the BUI LDIWK utility or the file has been modified
sinceit was built.)

*k*

Invalid DI CTIONARY fil e nane

The dictionary file name specified on the ENFORMcommand lineis not avalid Guardian
file name.

*k*

| nval i d MESSAGE TABLE fil e nane

The message table file name specified on the ENFORMcommand lineis not avalid
Guardian file name.

*k*

Message tabl e does not contain a version nunber record.
Rebui | d key-sequenced file

Either the key-sequenced message table file was not built by the BUILDMK utility or
the file has been modified since it was built.

*k*

Message table nust be a disk file

Self-explanatory. Usethe BUILDMK utility to build the key-sequenced message table
file.

*k*

Message table nust be a key-sequenced file

Self-explanatory. Usethe BUILDMK utility to build the key-sequenced message table
file.
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*k*

Message tabl e nust contain both ?MESSAGES and ?HELP secti ons

Self-explanatory. Usethe BUILDMK utility to build the key-sequenced message table
file.

*k*

Message tabl e version nunber is not correct

The version number in the message tabl e does not match the version number expected
by Enform Plus. Rebuild the key-sequenced message table file using the appropriate
version of BUILDMK.

*k*

Primary key for nessage table file nust be offset at 0 and
have | ength 34

Self-explanatory. Usethe BUILDMK utility to build the key-sequenced message table
file.

*k*

Sorry, you're not allowed to run ENFORM on this processor

This processor does not have the required Enform Plus microcode.
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11 Error and *** Warning Type M essages

11l ERROR [26]

Invalid use of range item

A subscript range may beused asat ar get - i t em(but cannot be used when modified
by aBY, BY DESC, ASCD, or DESC clause) only inalLl ST or FI ND statement. Its use
isinvalid in al other circumstances.

Il ERROR [27]

Unknown ENFORM directive or syntactically incorrect

A command name has been misspelled or an attempt was made to execute a command
from a different subsystem.

Il ERROR [28]

The Bool ean operators AND and OR cannot be used in a TITLE or
PRI NT st atement expression

Only asimple logical expression may be used inan | F/ THEN ELSE expression within
an AFTER CHANGE, AT END, AT START, BEFORE CHANGE, FOOTI NG,
SUBFQOTI NG, SUBTI TLE, or Tl TLE statement or clause.

11l ERROR [29]

Ref erence has been attenpted to an undefined or illegal item
i n PRI NT statenent

An item has been used in aPrint List clause that does not appear in the L1 ST statement.

*+% \WWARNING [30]

Nane too |ong. Truncated to 31 characters

The variable or aggregate name must be less than 31 charactersin length.

Il ERROR [31]

Invalid file nane

The file name printed with this error message is not avalid Guardian physical file name.
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Il ERROR [32]

Inval id SET-vari abl e specification

The*“@” symbol isnot followed by avalid string for an option variable name.

Il ERROR [33]

Name not found

A field name has been misspelled or the wrong dictionary is being used.
"1 ERROR [34]

Nane not sufficiently qualified to avoid anbiguity

Field name appears in more than one opened record description. Use more qualification.

Il ERROR [35]

Record description not found in dictionary

The record name has been misspelled or the wrong dictionary is being used.

Il ERROR [36]

Synbol table overflow

The maximum available space for file descriptions, user defined variables, and so on,
has been exceeded. All tables are cleared.

Il ERROR [37]

Overfl ow encountered on i nput conversion of numeric-literal

Numeric literal exceeds 32767.

Il ERROR [38]

?SOURCE file nesting > 4

You cannot have more than four levels of nested ? SOURCE commands.
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Il ERROR [39]

Too many references to user aggregates

Thetotal number of references to user aggregates exceeds 32.

11l ERROR [40]

Mul tiply defined nane

The name aready exists as a record name, user-defined item, or parameter name.

Il ERROR [41]

The maxi numtarget |ength of 2000 bytes was exceeded. Unable
to process query

The maximum length of aLl ST or FI ND statement requiring sorting exceeded 2000
bytes, or the maximum length of aLI ST or FI ND statement without sorting
requirements exceeded 4095 bytes.

Il ERROR [42]

Expression too large to process

Expression must contain fewer than 512 items.

Il ERROR [43]

The specified relation is invalid in the above context

CONTAI NS, BEA NS W TH, and pattern match conditions require string arguments.
The pattern match operation allows only EQand NE operators.

Il ERROR [44]

Too many actual file assignnments

The table of assignments exceeds eight entries. Clear the table by entering ?ASSI GN
without a physical file name.

Il ERROR [45]

An integer literal is required in the above context

A number with decimal placesisnot alowed. It must be an integer.
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11l ERROR [46]

Too many LI NKs

The number of links exceeds 32. Clear some links by using a DELI NK statement.

% \WWARNING [47]

Source |line was truncated

The line must be 255 characters or fewer.

Il ERROR [48]

Only field names nmay appear in a qualification

The item name in the WHERE or SUPPRESS clause has not been defined or is
misspelled. This conidtion isusually due to an internal error.

Il ERROR [49]

User variable assignnents are illegal in the scope of a FIND
st at enent

A user-defined variable or table is not an acceptable output field nameinaFl ND
statement.

11l ERROR [50]

I nsufficient nmenory avail able for data buffer (SERVER-rel ated
failure on nane)

An Enform Plus server (process file) cannot be opened because there is no space for a
message buffer.

% \WWARNING [51]

Nul | target I|ist

The LI ST or FI ND statement is not processed.

Il ERROR [52]

Not currently supported

The indicated feature or operation can not be used.
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Il ERROR [53]

I nval id subscript range specification

The subscript range specified ([x:y]) for an item iswrong. Subscripts must be numeric
literals. Thefirst number (X) must be smaller than the second number (y).

Il ERROR [54]

Invalid AS format description

The display format for AS, AS DATE, or AS Tl MEisinvalid or the| NTERNAL format is
invalid.

Il ERROR [55]

A user aggregate may not be used in a user aggregate end-
expressi on

Self-explanatory.
"1 ERROR [56]

An aggregate may not be used as the argunent to another
aggregate

Self-explanatory.
"1 ERROR [57]

[temtype inconpatible wth use

Expecting afield or user-defined variable to subscript or invalid use of a condition in an
Arithmetic Expression clause. Similar to a type mismatch.

Il ERROR [58]

Il egal use of KEY item

Recor d- nane. KEY or KEY OF r ecor d- nanme isnot allowed in aLl NK statement
or in an Aggregate clause.
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Il ERROR [58]

Il egal use of KEY item (SERVER-rel ated failure on namne)

Recor d- nane. KEY or KEY OF r ecor d- nane isnot allowed when the data for
record-name is from an Enform Plus server (processfile).

Il ERROR [59]

Maxi mum read count exceeded

Enform Plus has read the limit number of records specified by the @GREADS Option
Variable clause.

11l ERROR [60]

A user aggregate declaration may not reference the val ue of
anot her user aggregate

Self-explanatory.
"1 ERROR [61]

Initialization expression nust be numeric

You attempted to initialize a user-defined aggregate with something other than a number
or used aJULI AN- DATE clause within a SET statement that does not evaluate to a
literal.

Il ERROR [62]

Too many target itens

The number of items or output fields within aLl ST or FI ND statement exceeds 400.

Il ERROR [63]

Too many PRI NT statenents

The number of itemsin Print List clauses exceeds 172. Processing of the Enform Plus
program is stopped and the contents of the internal table are reset to the values held at
the start of processing the statement that produced the error.
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Il ERROR [64]

By-item not found

Either the grouped item was not defined in aBY or BY DESC clause or was misspelled.
"1 ERROR [65]

An aggregate may not be used in a print-list clause

Self-explanatory.
"1 ERROR [66]

Only one OPTIONAL LINK request allowed per LIST or FIND
st at enent

Only onelink (regardliess of whether it is OPTI ONAL) can be used when OPTI ONAL is
specified.

Il ERROR [67]

Field type inconmpatibility

Datatypes being compared must both be numeric or alphabetic.

Il ERROR [68]

Illegal LINK field

One of the following has occurred:

e You misspelled aqualified field name or attempted to use a subscripted field where
oneis not allowed.

e You attempted to use an Enform Plus server (processfile) improperly ina Ll NK
OPTI ONAL statement. For example, inLI NK A TO OPTIONAL B ... ,A
cannot be an Enform Plus server because of an implementation restriction.

Il ERROR [69]

Invalid range

You incorrectly defined a range for a comparison pattern or THRU within a Logical
Expression clause.
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Il ERROR [70]

Nonnuneric itemin arithmetic expression

You used aphanumeric item in an Arithmetic Expression clause.

Il ERROR [71]

The table containing literals, AS formats and headi ngs has
overfl owed

Thelitera table overflowed its maximum size of 5,915 words.

Il ERROR [72]

I nval i d occurrence nunber

You attempted to subscript past the end of atable.

Il ERROR [73]

Too many or too few paraneters

You entered the wrong number of parametersfor JULI AN- DATE, TI MESTAMP- Tl ME,
or TI MESTAMP- DATE clauses.

11l ERROR [74]

Too many PARAM decl arati ons

The number of parameters for the current Enform Plus session exceeds 32. Clear some
with the CLOSE statement.

Il ERROR [75]

Inval id occurrence specification. Not in range [1, 64]

A user-defined table cannot contain more than 64 e ements.

Il ERROR [76]

Vari abl e subscript illegal in this context

The subscript used must be an explicit numeric literal, not afield name.
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Il ERROR [77]

A destination name nust be specified

Anitemin aFI ND statement must be assigned to an output field name, because the
“name-correspondence’ rules are insufficient here.

Il ERROR [78]

The attribute UNIl QUE may not be used with an OVER cl ause

UNI QUE can not be used with aggregates computed OVER agr ouped- i t em
"1 ERROR [79]

TAB 0, SKIP O or FORM O not defi ned

The number must be greater than zero.

*+% \WWARNING [80]

Secti on nane not found

A section name was misspelled or thereis no such section in the Edit-format file.

Il ERROR [81]

The preceding text contains a syntactically incorrect el enent

Check the preceding line. If it is correct, check the next few preceding lines.

% \WARNING [82]

Value is being truncated to one character

The value for the Option Variable must be a single ASCII character.

Il ERROR [83]

The type of the argunent in the SET clause is invalid

You have attempted to assign a string to a numeric entity, or anumeric value to astring
entity, or to assign a noninteger numeric literal.
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Il ERROR [84]

Too many OVER cl auses

The number of AFTER CHANGE, BEFORE CHANGE, TOTAL, SUBTOTAL, CUM or PCT
clausesinthe LI ST statement exceeds 64.

Il ERROR [85]

More than one PCT or CUM nodifies list item

Only one PCT or CUMclauseis allowed per item.
"1 ERROR [86]

Server QP process has failed repeatedly

Either the primary or the backup process for the Enform Plus query processor has failed
more than 10 times. The QP terminates abnormally when this condition occurs and
must be restarted (preferably in another CPU).

*+* \WARNING [87]

No RUN fil e has been naned

Specify the name of an Edit-format file. No Edit-format file name has been specified in
this session by a previous ?RUN or ?EDI T command.

Il ERROR [88]

Il egal CHECKPO NT par anet er

The primary process for the Enform Plus query processor executed a bad checkpoint
call; probably an internal error. The QP terminates abnormally when this condition
occurs and must be restarted.

Il ERROR [89]

Too many expressions in target |ist

A LI ST or FI ND statement contains too many Arithmetic Expression or Logical
Expression clauses.
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11l ERROR [90]

Al'l field names referenced in a qualification aggregate nust
bel ong to the sane record

All fieldsin the expression being aggregated, the over - i t em and the embedded
VWHERE clause must belong to the same record.

% \WWARNING [91]

No report will be listed. The target list is conposed of
literals only

An Enform Plus report will not print alphanumeric or numeric literalsonly. Include at
least one field name from an opened file description.

Il ERROR [92]

At | east one record has no LINK or a qualification relating
it to any other record

You have entered query specifications that reference two or more record descriptions.
At least one of these record descriptions has no relationship (link) to any other record
description in the query. Enform Plus will not execute your query because this could
produce an undesirable cross-product. Check your query specifications and add the
necessary LI NK statements or a\VWHERE clause.

Il ERROR [93]

A user aggregate having an end-expression may not be used in
t hi s cont ext

A user aggregate declared with an end- expr essi on cannot be used as a qualification
aggregate OVER agr ouped-i tem

11l ERROR [94]

Your dictionary is bad

See the Data Definition Language (DDL) Reference Manual.

Il ERROR [95]

M ssing dictionary

Wrong subvolume or the specified dictionary does not exist.
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11l ERROR [96]

Invalid dictionary subvol une nane

Aninternal error has occurred.

Il ERROR [98]

I nsufficient menory available to OPEN record description

An internal error has occurred.

11l ERROR [99]

Mul tiply defined SECTI ON name

A section name can appear only oncein a ?COVPI LE, ?RUN, or ? SOURCE command.

11l ERROR [100]

Undef i ned SET vari abl e

A user-defined item or parameter used in a SET statement has not been defined yet.

*+% \WWARNING [101]

The param table would overflow if updated to the SET val ue

Parameter table is full and the last value has not been added. Use the CL OSE statement
to clear parameter values not needed.

Il ERROR [102]

Field referenced in TITLE statenent not found in target I|ist

Usually aninternal error with some unsupported item within a AFTER CHANGE, AT
END, AT START, BEFORE CHANGE, FOOTI NG SUBFQOOTI NG, SUBTI TLE, or
TI TLE statement or clause.

11l ERROR [103]

I nval i d ENFORM version. Reconpile to execute

The compiled physical file was compiled by a version of Enform or Enform Plusthat is
not compatible with the current Enform Plus version. Compileit again.
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11l ERROR [104]

Qut put |ine woul d exceed buffer space

Divide the output linein the L1 ST statement using SKI P or FORMclauses.

11l ERROR [105]

SUBTOTAL, TOTAL, CUM and PCT only nodify nuneric itens

Cannot use alphanumeric string items here. Numeric strings are allowed.

11l ERROR [106]

Field or expression nust be nuneric

Self-explanatory.
"1 ERROR [107]

Insufficient nenory to build query processor representation
of your query

Reduce the size of the requested Enform Plus query.
"1 ERROR [108§]

An aggregate may not be used in a SUPPRESS cl ause

Self-explanatory.
"1 ERROR [109]

An aggregate may not be used as a paraneter to a function

Self-explanatory.
"1 ERROR [110]

I nsufficient nenory avail able to produce the report

Try running Enform Plus with a MEMgreater than 52 (see the Guardian Programmer's
Guide).
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Il ERROR [112]

Illegal dictionary description (SERVER-related failure on
nane)

The dictionary description for an Enform Plus server (process file) must specify afile
type of UNSTRUCTURED or no filetype at al.

Il ERROR [113]

An aggregate may not be used in this context with PCT

Only the aggregates SUMand COUNT can be used with PCT and they must be used alone
(not in an expression).

Il ERROR [114]

Incorrect reply length (SERVER-rel ated failure on nane)

The Enform Plus server (process file) returned a reply with an unexpected length to the
query processor. One way to get this error isto specify an odd data record byte size.

Il ERROR [115]

Dictionary is outdated. Reconpile with the current DDL

Current dictionary has an old version number; recompile it with anew version of DDL.

11l ERROR [123]

Physical file type does not match DDL

Thefile type (key-sequenced, relative, entry-sequenced, or unstructured) given in the
DDL record description does not match the type of the physical file read by the query
processor.

11l ERROR [133]

Invalid dictionary specification

The dictionary name specified in either aDI CTI ONARY statement or a ?DI CTlI ONARY
command isnot avalid file name.

Enform Plus Reference Manual—422684-001
B-17



Error Messages I Error and *** Warning Type Messages

11l ERROR [136]

Page count exceeded

Your report has produced more pages than the number specified for the @?AGES option
variable.

Il ERROR [137]

Invalid date specified

The data being formatted with an AS DATE clause isnot avalid date.

11l ERROR [138]

Invalid time specified

The data being formatted with an AS Tl ME clause isnot avalid time.

11l ERROR [143]

Data type not supported

A field within aDDL record description is described with a data type that is not
supported by Enform Plus. (For example, Enform Plus does not support COVPLEX,
REAL, or LOG CAL datatypes.)

11l ERROR [166]

String literal nmust be termnated with a quotation mark

The closing quotation mark is missing. Remember that a string literal cannot be
continued from one source line to the next.

11l ERROR [167]

String literal cannot contain nore than 127 characters

Self-explanatory.
"1 ERROR [168§]

TOTAL may not be specified OVER a BY item

TOTAL can be specified only as OVERALL. |If you want to compute atotal over a BY
item, specify SUBTOTAL instead.
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11l ERROR [169]

?RUN conmmand is ignored unless entered interactively

The ?RUN command must be typed in at the terminal.

11l ERROR [170]

Il'legal value for this option variable

Check the syntax of the Option Variable Clauses on page 5-48 for the values all owed.
N1 ERROR [172]

I[temon left side of assign operator nust be a field in the
FIND record

Theout put - fi el d- name inaFI ND statement cannot be afield from an input
record or the name of the FI ND record itself.

Il ERROR [173]

Val ue nust be a single ASCI| character, not "~" or "-"

Thisisarestriction on the value for the Option Variable @GNEVW.I NE.

Il ERROR [174]

Value is being truncated to 15 characters

The value for this Option Variable must be a string literal containing 15 characters or
fewer.

Il ERROR [175]

A subscript range cannot be used in a field in a FIND
st at enent

Specify each item in the range individualy.

11l ERROR [176]

Hel p item phrase nust be |less than 32 characters |ong

The phrase following the ?HEL P keyword must be less than 32 characterslong,
including embedded blanks and the initial question mark (if present).
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Il ERROR [177]

Paranmeter is treated like a literal here. |Its value cannot
be changed

In certain cases, Enform Plus treats a parameter exactly like a numeric literal. This
means that you cannot change the value of the parameter at execution time, either with a
TACL PARAMcommand or an Enform Plus SET statement. See the PARAM Statement
on page 4-39 for more details.

11l ERROR [178]

Record on right side of Iink optional is |linked back to
record on left

Within your query specifications, alink exists that illegally links the record description
specified on theright side of aLl NK OPTI ONAL statement back to the record
description specified on the |eft side of the LI NK OPTI ONAL statement. See Section 4
Statements and Appendix C, Linksand the LINK OPTIONAL Statement Rules for more
information about links and the LI NK OPTI ONAL statement.

11l ERROR [179]

Record appears on the right side of nore than one |ink
opti onal

Your query specifications contain one or more invalid links that violate rule 2 for the

L1 NK OPTI ONAL statement. (Rule 2 states that a record description can appear only
onceon theright side of aLl NK OPTI ONAL statement.) See Section 4, Statements and
Appendix C, Links and the LINK OPTIONAL Statement Rules for more information
about links and the L1 NK OPTI ONAL statement.

"1 ERROR

(Attenpt to divide by zero)

An error occurred because an attempt was made to divide by afield containing a data
value of zero.

"1 ERROR

(Cost tolerance exceeded) : required cost = n

The strategy that the query processor will need to use to execute the query is greater than
the value (n) you specified for the @COST- TOLERANCE option variable.
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"1 ERROR

(Messages not in expected order)

The query processor received an unexpected message from the query compiler/report
writer. If the query processor is running as a server in NonStop mode, this message
might indicate failure of the primary process. Otherwise, this message indicates an error
in the Enform Plus software.

"1 ERROR

(SORT failure) sort-error-nunber
[ *** FILE ERROR #file-error-nunber ] [ on nane |

An error occurred in the SORT process. For an explanation of sort - er r or - nunber,
see the FastSort Manual.

"1 ERROR

I nvalid response from Query Processor

The query compiler/report writer process has received an invalid response from the
query processor. This message usually indicates an error in the Enform Plus software.
Inform your system manager.
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*** FileError Type M essages
Enform Plus reports file management errorswith*** FI LE ERRCOR. . . messages.

In the following messages, #f i | e- err or - nunber isaGuardian file management
error number; nane isthe physical file name.

*** FILE ERROR

(Abnormal term nation of Query Processor)

Self-explanatory.
*** FILE ERROR

(Communi cation with Query Processor failed)
#fil e-error-nunmber on nane

Enform Plus lost communication with the query processor.

*** FILE ERROR

(CONTRCL failure) #file-error-nunber on nane

A control failure occurred on the physical file named.

*** FILE ERROR

(CREATE failure) #file-error-nunber on nane

There was a problem creating the physical file.

*** FILE ERROR

(Dictionary file access failure) #file-error-nunber on name

See the Data Definition Language (DDL) Reference Manual.

*** FILE ERROR

(I'l'legal ENFORM execution file) on nane

Thefile must be a compiled query file created with the ? COVPI LE command.
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*** FILE ERROR

(I'l'legal list device) on nane

Thelisting device name is misspelled or the device does not exist.

*** FILE ERROR

(I'l'legal input device) on nane

Theinput file name or Edit-format file nameis misspelled or the file does not exist.

*** FILE ERROR

(Not an Edit file) on name

The file named is not an Edit-format file.

*** FILE ERROR

(OPEN failure) #file-error-nunber on name

There was a problem opening the physical file.

*** FILE ERROR

(PCSITION failure) #file-error-nunber on nane

A position failure occurred on the physical file named.

*** FILE ERROR

(Process nonexistent, insufficient systemresources or full
queue) #file-error-nunber on nane

The server query processor named in the ? ATTACH command does not exist or cannot
accept more Users.

*** FILE ERROR

(PURCGE failure) on nane

There was a problem purging the physical file.
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*** FILE ERROR

(READ failure) #file-error-nunber on nane

Enform Plus could not read the physical file named.
*** FILE ERROR

(RENAME failure) on nane

There was a problem renaming the physical file.

*** FILE ERROR

(SERVER-rel ated failure) # nunber on nane

There was afailurerelated to the use of an Enform Plus server (processfile). The
number and name are optional values supplied by the server instead of a standard
Guardian file error and file name.

*** FILE ERROR

(SETMODE failure) #file-error-nunber on nane

A SETMODE error occurred on the physical file named.

*** FILE ERROR

(Specified ENFORM conpile file exists as edit or TAL object
file) on name

The file must be a compiled query file created with an Enform Plus ?COVPI LE
command.

*** FILE ERROR

(Unabl e to open ENFORM nessage table) #file-error-nunber on
name

Self-explanatory. Enform Plus terminates abnormally. Correct the problem with the
message table and restart the session.
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*** FILE ERROR

(Unabl e to position ENFORM nessage table) #file-error-nunber
on name

Enform Plusis unable to use the message table file. The session continues, but all
messages contain “ ???” instead of text.

*** FILE ERROR

(Unabl e to read ENFORM nessage table) #file-error-nunber on
name

Enform Plusis unable to use the message table file. The session continues, but all
messages contain “ ???” instead of text.

*** FILE ERROR

(WRITE failure) #file-error-nunber on nane

A write error occurred on the physical file named. If error number 45 occurs on the
target file (name appears as #nnnn), the target file has overflowed at least twice. See
Section 5 in the Enform User's Guide for information about controlling the size of the
target file.
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Enform Plus Trap M essages

ENFORM TRAP: nnn S: XXXXXX P: XXXXXX E: XXXXXX L: XXXXXX

The Enform Plus Compiler/Report Writer process hasfailed. nnn isthe trap number as
described in the Guardian Programmer's Guide. xxxxxx are values in the hardware
registers.

ENFORM QP TRAP: nnn S: XXXXXX P: XXXXXX E: XXXXXX L: XXXXXX

The Enform Plus Query Processor process hasfailed. nnn isthe trap number as
described in the Guardian Programmer's Guide. xxxxxx are values in the hardware
registers.

BUILDMK Error Messages
*** ERROR

Key-sequenced file nust be enpty

The key-sequenced file that is to contain the message table must be empty before you
run BUILDMK.

*** ERROR

Second paraneter in conmmand |ine nust be a key-sequenced file
nanme

The second parameter of the BUI LDIVK command must be the name of a key-sequenced
file.

*** ERROR

Primary key for key-sequenced file nust be at offset 0 and
have | ength 34

Self-explanatory.

Enform Plus Reference Manual—422684-001
B-26



Error Messages BUILDMK Error Messages

** ERROR

Edit file contains ?HELP section but no ?MESSAGES secti on

The Edit-format file version of the message table must contain a ?MESSAGES section if
a?HELP section is included.

** ERROR

Edit file contains ?MESSAGES section but no ?HELP secti on

The Edit-format file version of the message table must contain a ?HELP section if a
?MESSAGES section is included.

*** ERROR

Identifier contains an illegal character

An identifier specified in the Edit-format file version of the message table contains an
invalid character.

*** ERROR

Identifier nust begin with an al phabetic character or *

An identifier specified in the Edit-format file version of the message table must begin
with either an aphabetic character or a circumflex.

*** ERROR

I dentifier nmust not end with a hyphen

An identifier specified in the Edit-format file version of the message table must not end
with a hyphen.

*** ERROR

?HELP subsection nust contain at | east one subsection

Self-explanatory.
*** ERROR

?MESSAGES section nust contain at | east one |ine of text

Self-explanatory.

Enform Plus Reference Manual—422684-001
B-27



Error Messages BUILDMK Error Messages

*** ERROR

?VOCABULARY section nust redefine at | east one reserved word

Self-explanatory.
**** ERROR

Identifier nust contain | ess than 32 characters

Self-explanatory.
*** ERROR

In a_reserved word redefinition, the old reserved word is
m ssi ng

Supply the old reserved word.
*** FILE ERROR

(EDI TREAD read error) on nane

Theindicated error occurred on the specified file during the execution of BUILDMK.
*** FILE ERROR

(EDI TREAD sequence error) on nane

Theindicated error occurred on the specified file during the execution of BUILDMK.
*** FILE ERROR

(EDI TREAD text file format error) on nane

Theindicated error occurred on the specified file during the execution of BUILDMK.
*** FILE ERROR

(EDI TREADINIT 1/O error) on nane

Theindicated error occurred on the specified file during the execution of BUILDMK.
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*** FILE ERROR

(OPEN failure) #file-error-nunber on nane

Theindicated file error occurred on name during the execution of BUILDMK.

*** FILE ERROR

(PCSITION failure) #file-error-nunber on nane

Theindicated file error occurred on name during the execution of BUILDMK.

*** FILE ERROR

(READ failure) #file-error-nunber on name

Theindicated file error occurred on nane during the execution of BUILDMK.

*** FILE ERROR

(WRITE failure) #file-error-nunber on nane

Theindicated file error occurred on name during the execution of BUILDMK.
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Linksand the LINK OPTIONAL
Statement Rules

To fully understand the rules for the LI NK OPTI ONAL statement, you must first
understand how Enform Plus defines links. This appendix describes how Enform Plus
definesalink, reviewsthe rules for the LI NK OPTI ONAL statement, and provides some
examples of invalid links.

How Enform Plus Definesa LINK

Enform Plus recognizes links that are established in these ways:

e Dby all NK statement that references both record descriptions

e byall NKOPTI ONAL statement that references both record descriptions

e by aVHERE clause containing a term that references both record descriptions
e through the transitive property of links.

The following paragraphs discuss the characteristics of these links.

LinksInitiated by a LINK Statement

A link initiated by aLl NK statement is a two-directional link. Therefore, a two-way
dependency condition exists between the record occurrences associated with the linked
record descriptions. For example, if you specify:

LI NK appl e TO orange VI A seeds;
the following is true of the logical records built for the link:

e A givenappl e record occurrence appearsin the logical records only if itslinking
field value matches the linking field value in an or ange record occurrence. Thus,
an appl e record occurrence depends upon an or ange record occurrence.

e A givenor ange record occurrence appears in the logical records only if its linking
field value matches the linking field value in an appl e record occurrence. Thus, an
or ange record occurrence depends upon an appl e record occurrence.

A two-directional link established for aLl NK statement can be sketched as follows:

record-description-1 ««——» record-description-2

where the two-headed arrow indicates the two-way dependency condition.

Enform Plus Reference Manual—422684-001
C-1



Links and the LINK OPTIONAL Statement Rules Links Initiated by a LINK OPTIONAL Statement

LinksInitiated by a LINK OPTIONAL Statement

A link initiated by aLl NK OPTI ONAL statement is a one-directional link. Therefore, a
one-way dependency condition exists where the record occurrences associated with the
record description on the right of the statement depend upon the record occurrences
associated with the record description on the left of the statement. For example, if you
Specify:

LI NK appl e TO OPTI ONAL orange VI A seeds;

the following is true of the logical records built for the link:

e A givenappl e record occurrence appears in the logical records even if itslinking
field value does not match alinking field value in an or ange record occurrence.
Thus, anappl e record occurrence does not depend on an or ange record
occurrence.

e A givenor ange record occurrence appears in the logical records only if its linking
field value matches the linking field value of an appl e record occurrence. Thus, an
or ange record occurrence depends upon an appl e record occurrence.

A one-directional link established by the LI NK OPTI ONAL statement can be sketched
asfollows:

record-description-1 —o—® record-description-2

where the arrowhead points at the dependent record description.

LinksInitiated by a WHERE Clause

A link initiated by a WHERE clause is atwo-directional link. Before you can fully
understand when a WHERE clause establishes alink, you must first understand what
Enform Plus does when a WHERE clause appears in a query.

How Enform Plus Handlesa WHERE Clause

When you use a WHERE clause, Enform Plus converts the WHERE clause into
conjunctive normal form. This means that Enform Plus takes the logical expression in
the WHERE clause and converts it into one or more “terms.” Each term consists of a
logical expression that is connected to another logical expression by the Boolean
operator AND. For example, consider the WHERE clause in the following query:

OPEN fruit, peach;
LI ST BY fruit.color, peach.variety;
WHERE fruit.fuzz = peach. fuzz;

Thelogica expression in this WHERE clause is already in conjunctive normal form. The
single term in this WHERE clause is:

fruit.fuzz = peach.fuzz —— » one term
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Each term in a WHERE clause can contain subterms connected by the Boolean operator
OR. For example, consider the WHERE clause in the following query:

OPEN fruit, peach;

LI ST ...
WHERE fruit.fuzz
OR fruit.color

peach. fuzz
" ORANGE" ;

Thelogical expression in this WHERE clause is also in conjunctive normal form. The
single term in this WHERE clause is:

fruit.fuzz = peach.fuzz OR fruit.color = " ORANGE’ —ome term

Note that what appears as aterm in your WHERE clause might not be atermin a
converted WHERE clause. Consider the WHERE clause in the following query:

OPEN fruit, orange, peach;
LI ST fruit.color, orange.variety, peach.variety
VWHERE (fruit.season = "sunmer” AND fruit.col or
= orange.color) OR (fruit.season <> "spring" AND
fruit.fuzz = peach.fuzz);

Enform Plus converts this WHERE clause into conjunctive normal form as follows:

fruit.season "sumrer" OR fruit.season <> "spring"

AND

fruit.season = "sumer"” OR fruit.fuzz = peach.fuzz
AND

fruit.color = orange.color OR fruit.season <> "spring"
AND

fruit.color orange.color OR fruit.fuzz = peach.fuzz

When a WHERE Clause Establishesa Link

A WHERE clause establishes alink when an AND term in the converted WHERE clause
references two or more record descriptions. For example, consider the WHERE clause in
the following query:

OPEN apple, fruit;
LI ST ...
WHERE fruit.col or = apple.color;

The converted form of this WHERE clause contains asingle term:
fruit.color = apple.color;

Because this term references two record descriptions (f r ui t and appl e), the
preceding WHERE clause establishes a two-directional link between f r ui t and appl e.
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The WHERE clause in the following query does not establish alink:

OPEN appl e, banana;
LIST ...
VWHERE appl e. col or = "RED'
AND banana. col or = "YELLOW ;

The converted form of this WHERE clause contains two terms;

appl e. color = “RED p first term

AND banana.color = “YELLON — p second term

Because neither term references two record descriptions, the WHERE clause does not
establish alink.

Comparison of the WHERE Clause and the LINK Statement
A WHERE clause differsfrom a Ll NK statement as follows:

e A WHERE clause can link more than two record descriptions. A single L1 NK
statement can link only two record descriptions.

e A WHERE clause can indicate that the record descriptions are to be linked where the
values of linking fields are not equal. A L1 NK statement indicates that the values of
the linking fields must be equal.

e You cannot specify OPTI ONAL in a WHERE clause.

Consider the WHERE clause in the following query:

OPEN appl e, orange, banana;
LIST ...
VWHERE appl e. seeds = orange. seeds
OR orange. skin <> banana. ski n;

The converted WHERE clause contains one term:
appl e. seeds = orange. seeds OR orange. skin <> banana. skin

Because this term references three record descriptions (appl e, or ange, and
banana), the preceding WHERE clause establishes three two-directional links between
appl e, orange, and banana.

Likea LIl NK statement, a WHERE clause establishes a multiple dependency condition
between the linked record descriptions. A two-directional link established by a WHERE
clause can be sketched as:

record-description-1 «——— record-description-2

where the arrowheads point at the dependent record descriptions.
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LinksDueto the Transitive Property of Links

The transitive property of links applies to both two-directional and one-directional links.
For two-directional links, the transitive property is defined as:

If Aislinked to X and B islinked to X, then A islinked to B and B islinked to A.
For one-directional links, A islinked to B if:

A isoptionally linked to X and X islinked to B.

A islinked to X and X isoptionally linked to B.

A isoptionally linked to X and X is optionally linked to B.

B is not, however, linked to A.

Consider the two-directional links in the following query specifications:

OPEN appl e, orange, banana, pear;
LI NK appl e TO orange VI A seeds;
LI NK orange TO banana VI A ski n;
LIST ...

WHERE banana. col or = pear. col or;

A sketch of the explicit links in these specifications appears as follows:

or ange

\
pear /

The following sketch shows the preceding explicit links and the implicit links that exist
due to the transitive property of links:

or ange
appl e = ¢ >banana
pear

The following query specifications contain both one-directiona links and two-
directional links:

\

appl e banana

\

/

OPEN appl e, orange, banana, pear;
LI NK appl e TO OPTI ONAL orange VI A seeds;
LI NK orange TO banana VI A ski ns;
LIST ...
WHERE banana. col or = pear. col or;
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Under the transitive property of links, appl e islinked optionally to or ange, banana,
and pear. Theor ange, banana, and pear arelinked to each other. These links
could be symbolically represented as:

appl e ««—o—» orange
bandna <—» pear

Notethat appl e islinked to or ange, banana, and pear ; but or ange, banana,
and pear arenot linked to appl e.

Review of Rulesfor the LINK OPTIONAL
Statement

Enform Plus uses the following rules to determine the validity of links when your query
specifications contain L1 NK OPTI ONAL statements.

1. A record description on the right side of aL| NK OPTI ONAL statement must not be
linked back to the record description on the left side of the same L1 NK OPTI ONAL
statement.

Enform Plus requires you to adhere to this rule because a LI NK OPTI ONAL
statement is aone-directional link. When you adhere to this rule, Enform Plus has a
starting place from which to begin building the logical record occurrences. If
Enform Plus did not require adherence to thisrule, the starting place could be
ambiguous due to the transitive property of links.

2. A given record description must not appear on the right side of more than one L1 NK
OPTI ONAL statement. A record description appears on the right side of more than
one LI NK OPTI ONAL statement when you:

e Specify the same record description on the right side of two or more L1 NK
OPTI ONAL statements.

e Specify atwo-directional link between record descriptions that appear on the
right sides of two separate LI NK OPTl ONAL statements. (Note that a two-
directional link caused by the transitive property of linksisalso invalid.)

Enform Plus requires adherence to this rule because the query processor cannot
support links that violate thisrule.

When checking your queries for violations of these rules, Enform Plus ignores any two-
directional links that reference the same two record descriptions referenced by a LI NK
OPTIl ONAL statement. However, after Enform Plus determines that all links are valid, it
uses all links when evaluating the rest of your query.

The following paragraphs describe links that violate these rules. These paragraphs also
describe some valid links that at first glance appear to violate these rules.
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Examples of Invalid Links

The following examplesinvolve query specifications that use the sample data base
shown in the Enform User's Guide. The purpose of these examplesisto show invalid
links, not to show useful queries. Each example includes a sketch of itslinks. The
following symbols are used for the sketches:

o Representsaone-directiona link initiated by a LI NK OPTI ONAL
statement.

<« p» Representsatwo-directional link initiated by either a LI NK statement
or a\WWHERE clause.

< //// » Representsatwo-directional link canceled by aLl NK OPTI ONAL
statement.

Thelinksin the following query specifications are invalid because they violate rule 1.

LI NK regi on TO enpl oyee VI A regnum

LI NK enpl oyee. enpnum TO OPTI ONAL or der. sal esman;
LI NK order TO region VIA regnum

LI ST regnane, enpnane, ordernum

A sketch of these links appears as follows:

regi on «——p enpl oyee

A

In the preceding example, or der (the record description on the right side of the L1 NK
OPTI ONAL statement) is linked back to enpl oyee by the transitive property of links.

The query specificationsin the following example violate rule 1. These query
specificationsillustrate the fact that Enform Plus evaluates a link established by a
VHERE clause in the same manner that it evaluates alink established by aLl NK
statement:

LI NK regi on TO enpl oyee VI A regnum
LI NK enpl oyee. enpnum TO OPTI ONAL or der. sal esman;
LI ST regnane, enpnanme, ordernum

VWHERE or der.regnum = regi on. regnum

A sketch of these links appears as follows:

regi on «—p enpl oyee

order
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The preceding query specifications are effectively the same as the first query
specifications. These specifications contain invalid links because the WHERE clause links
order back to employee due to the transitive property of links.

The following query specifications violate rule 2:

OPEN enpl oyee, region;

OPEN enpl oyeel AS COPY OF enpl oyee;

OPEN enpl oyee2 AS COPY OF enpl oyee;

LI NK enpl oyeel TO OPTI ONAL region VIA regnum

LI NK enpl oyee2 TO OPTI ONAL region VIA regnum

LI ST enpl oyeel. enpnane, enpl oyee. enpnane, regnane;

A sketch of these links appears as follows:

\8\
‘/6/'

enpl oyeel
regi on

enpl oyee2

The preceding query specifications violate rule 2 because r egi on appears on the right
side of more than one L1 NK OPTI1 ONAL statement.

The following query specifications violate rule 2 because both or der andr egi on
appear on the right side of two LI NK OPTI ONAL statements due to the transitive
properties of links:

OPEN enpl oyee, region, custoner, order;

LI NK enpl oyee TO OPTI ONAL regi on VIA regnum
LI NK customer TO OPTI ONAL order VI A custnum
LI NK order. sal esman TO regi on. nanager ;

LI ST enpnane, regnane, custnane;

Symbolicaly, these links appear as follows:
enpl oyee ——o—m regi on

custoner —o—» order

Thelinksin the preceding query are invalid because the LI NK statement specifies a two-
directional link between two record descriptions that appear on the right side of L1 NK
OPTIl ONAL statements.

The following query specifications, which attempt to generate a “double” exception
report, violate rule 2:

OPEN enpl oyee, region, branch;

LI NK enpl oyee TO OPTI ONAL regi on VIA regnum

LI NK enpl oyee TO OPTI ONAL branch VI A branchnum

LI ST enpnane, enployee.regnum enpl oyee. branchnum
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VWHERE enpl oyee. regnum <> regi on. regnum OR
enpl oyee. branchnum <> branch. branchnum

A sketch of these links appears as follows:

enpl oyee ——o—pregi on

br anch

Thelinksin this query are invalid because both r egi on and br anch appear on the
right side of more than one L1 NK OPTI ONAL statement. The WHERE clause
establishes three two-directional links between enpl oyee, r egi on, and br anch.
Although the LI NK OPTI ONAL statements cancel two of the three two-directional links
(betweenr egi on and enpl oyee and between br anch and enpl oyee), the link
between r egi on and br anch still exists. Thislink causes both r egi on and br anch
to appear more than once on theright side of aLI NK OPTI ONAL statement.

The following query specifications violate rule 2:

LI NK enpl oyee TO OPTI ONAL order VI A regnum
LI NK enpl oyee. enpnum TO OPTI ONAL or der. sal esman;
LI ST enpnane, ordernum

A sketch of these links appears as follows:

—a—
enpl oyee —o— order

These specifications attempt to optionally link enpl oyee to or der through two
different linking fields. Even though different linking fields are specified, or der still
appears on the right side of two LI NK OPTI ONAL statements.

Examples of Valid Links

The following examples contain valid links that might appear to be invalid. These
examples also include a sketch of their links. The symbols used for the sketches are the
same as those used for the invalid link examples.

The following query specifications contain a LI NK OPTI ONAL statement and a WHERE
clause:

LI NK enpl oyee TO OPTI ONAL regi on VIA regnum
LI ST enpnane, enpl oyee.regnum
VWHERE enpl oyee. regnum <> regi on. regnum
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A sketch of these links appears as follows:

enpl oyee —o—regi on

!

Thelink initiated by the WHERE clause might appear to violate rule 1. Remember,
however, that when Enform Plus checks the validity of alink, aLl NK OPTI ONAL
statement “cancels’” any two-directional link between the same record descriptions.
Enform Plus does use this two-directional link when evaluating the query.

The following query specifications contain two LI NK OPTl ONAL statements:

OPEN enpl oyee, order, odetail;

LI NK enpl oyee. enpnum TO OPTI ONAL or der. sal esman;
LI NK order TO OPTIONAL odetail VIA ordernum

LI ST enpnane, order.ordernum partnum quantity;

A sketch of these links appears as follows:

enpl oyee —o—p order

odet ai |

Initially, you might assume that these links violate rule 2 because odet ai | appears on
theright side of the first aswell as the second L1 NK OPTI ONAL statement, but thisis
not the case. Rule 2 states that a record description appears on the right side of more
than one LI NK OPTI ONAL statement only if atwo-directional link exists between it and
another record description on the right side of aLl NK OPTI ONAL statement. Because
the one-directional L1 NK OPTI ONAL statement links or der and odet ai | ,

odet ai | appearsonly on theright side of the second LI NK OPTI ONAL statement.

The following query specifications show a valid method of generating a“double’
exception report:

OPEN enpl oyee, region, jobs;
LI NK enpl oyee TO OPTI ONAL regi on VIA regnum
LI NK enpl oyee TO OPTI ONAL branch VI A branchnum
LI ST enpnane, enpl oyee.regnum enpl oyee. branchnum
SUPPRESS WHERE enpl oyee. regnum = regi on. regnum OR
enpl oyee. branchnum = br anch. branchnum

A sketch of these links appears as follows:

enpl oyee —o—pregi on

:

br anch

Enform Plus Reference Manual—422684-001
C-10



Links and the LINK OPTIONAL Statement Rules Comparison of the LINK Statement, the LINK
OPTIONAL Statement, and the WHERE Clause

The LI NK OPTI ONAL statements establish the only links for this query. Although the
SUPPRESS clause contains a WHERE phrase, this WHERE phrase does not establish a
link. (If the WHERE phrase did establish alink, the links in this query would be invalid.)

Comparison of the LINK Statement, the LINK
OPTIONAL Statement, and the WHERE Clause

Table C-1 isatruth table that compares the LI NK statement, the L1 NK OPTI ONAL
statement, and the WHERE clause.

Table C-1. Truth Table

LINK LINK OPTIONAL
Statement  Statement WHERE Clause
Establishes a session-wide link. True True False
Establishes atwo-directional link.  True False True
Can link more than two record False False True
descriptions.
The order in which you specify False True True sometimes
record description namesis (the order is not
unimportant. important if you
link record
descriptions by
specifying that their
linking field values
must be equal)
Builds logical records from True False True
matching records in the data files
associated with all linked record
descriptions.
Builds logical records by False True False

preserving data from the datafile
associated with the record
description name on the left side.
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— Glossary

aggregate. A cumulative operation on set(s) of numbers, producing asingle value per set. See
also predefined aggregate. and user aggregate.

by-item. The field name used to group and sort Enform Plus output; always associated with a
BY or BY DESC clause. A by-itemisaspecia kind of target-item.

clause. Component of an Enform Plus statement.
command. A directiveto the Enform Plus compiler.

compiler/report writer. The Enform Plus process that both compiles Enform Plus queries
and formats and writes Enform Plus reports.

compiled query file. The physical file containing a saved query that has been compiled by
the ?COVPI LE command.

current output listing file. Thefile to which Enform Plus directs output; this file can change
during an Enform Plus session.

database. A set of related files defined in a dictionary.

Data Definition Language (DDL). The language used to describe the record and file
structure of a database.

dictionary. A database of file descriptions and record types created by the Data Definition
Language (DDL); also called a data dictionary.

default output file. Thefileto which Enform Plus directs output at the beginning of an
Enform Plus session. See also current output listing file.

default input file. The file from which the Enform Plus source code is entered when the IN
option of the Enform Plus command is omitted; usually the home terminal.

elementary field. The smallest named unit of arecord.

field. Either an elementary field or group field.

field name. Name givento afieldinaDDL RECORD statement.
field value. Value of a specific field within a specific stored record.
file. A collection of similarly structured records.

filename. The name of aphysical file.

filetype. ldentifiesthe organization of the physical file, such as a key-sequenced, entry-
sequenced, or relativefile,
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Glossary format 1 file.

format 1 file. A file created under software releases earlier than G06.00/D46.00, or afile
created under release G06.00, D46.00, or later, but with a size that does not exceed two
gigabytes (less one megabyte).

format 2 file. A large-format file, or afile that can contain larger partitions than afile created
under software releases preceding G06.00 or D46.00. A format 2 file has the potential of
exceeding the 2 GB (less 1 MB) sizelimit of aformat 1 file.

front end. The Enform Plus process that compiles Enform Plus programs and prints reports.
See also compiler/report writer.

genericfile. A fileused to store some class of Enform Plus output.

group field. A collection of one or more fields that can be accessed with a single name.
group name. Name of one or more fields that can be accessed with asingle name.
hometerminal. Thetermina from which the ENFORMcommand is entered.

link. Specifies arelationship between recordsin arelational database to be used in an Enform
Plus query.

literal. One or more numeric or alphanumeric characters. See also string literal. and numeric
literal.

logical expression. An expression that returns atrue or false value.

normalized. Data that has been described in such a manner that only one value exists for
every field position in arecord.

numeric literal. Composed of the digits O through 9. Numeric literals cannot be larger than
32765 and must be enclosed in parentheses unless they appear in alogical expression or
aTAB, SPACE, SKI P, or FORMclause.

option variable. An Enform Plus supplied variable that defines certain operational values.

OUT file. The physical device specified in the OQUT option of the ENFORM command.

physical file name. Guardian file namein the form \system.$volume.subvol .file-name.

predefined aggregate. One of the Enform Plus aggregates: AVG, COUNT, MAX, M N, or SUM

primary key. Thefield or group of fields that uniquely identifies a record.

program. A sequence of related Enform Plus commands and statements.

qualification aggregate. An aggregate that appearsin a request-qualification. See also
aggregate.
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Glossary qualified field name.

qualified field name. A name that uniquely identifies afield as a component of arecord
description.

query. A complete Enform Plus LIST or FIND statement specifying which fields and records
to retrieve.

query processor (QP). The Enform Plus process that opens the files and retrieves the records
from arelational database for areport or anew file.

record. A related set of field values.

record description. The dictionary description of arecord, including the record name, record
type, field names and data types, and key definitions.

record name. Name given arecord description in aDDL RECORD statement.
record type. A record's structure, including field names and data types.

relational database. A database in which records are related through fields with common
formats and comparable values.

report. The printed output of an Enform Plus query using an Enform Plus LI ST statement.

request-qualification. The condition or conditions that a database element must satisfy to
contribute to the target-record; begins with a WHERE clause followed by alogical
expression.

reserved words. Keywords with specific meaning and reserved by Enform Plus.

server query processor. Specific query processor specified by an ? ATTACH command,
initiated separately from the compiler.

session. Period of interaction with Enform Plus.

source code. The Enform Plus statements, clauses, and commands that make up the query
specifications.

sourcefile. The Edit-format file that contains the source code. See also source code.
statement. The main instruction of an Enform Plus program.

string literal. One or more alphanumeric characters enclosed in quotation marks (" ).
subscript. A value used to select a particular element.

system variable. An Enform Plus supplied variable that returns the current time, date, line
number, or page number.

target aggregate. An aggregate that appears asa part of thet ar get - r ecor d.
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Glossary target-file.

target-file. Thefile produced by the Query Processor that contains records with all the
information requested in the query specifications.

target-item. The record names, field names, expressions, variables, aggregates, and literals,
including by- i t ens, whose values appear in at ar get - recor d.

target-list. The record names, field names, expressions, variables, aggregates, and literals
following the keywords LI ST or FI ND that contribute to thet ar get -r ecord. A
target-1i st consistsof t arget -i t ens, someof whichareby- it ens. Seeaso

by-item. and target-item.

target-record. The records generated by the Query Processor from which your Enform Plus
output is produced.

unnormalized. Datathat has been described such that more than one value exists for each
field position in arecord.

user aggregate. A user-declared aggregate. See also aggregate.

user variable. A user-declared element that can be used to store numeric or string literals,
field values, and the results of arithmetic or aggregate cal cul ations.

?0UT file. The physical device specified in the ?OUT command.
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— |Index
A

Accessing the Editor from Enform Plus 6-9

Adding a character string to atarget-
item 5-18

AFTER CHANGE clause
description 5-4
examples 5-4, 5-5
print-list elements 5-4
spacing considerations 5-4
syntax 5-4
with afield name 5-4
Aggregates
and null values created by LINK
OPTIONAL 4-29

and scale 3-19
description 3-11

excluding duplicate values
(UNIQUE) 3-13

predefined
AVG 3-13
COUNT 3-13
MAX 3-13
MIN 3-13
SUM 3-13
qualification aggregates
and target records 3-18
description 3-17
examples 3-17, 3-18

with embedded WHERE
clause 3-19

with OVER ALL syntax 3-17
with OVER syntax 3-17
syntax 3-11
target aggregates
description 3-15
examples 3-15, 3-16
rulesfor specifying 3-15

target aggregates (continued)
with OVER ALL syntax 3-15
with OVER syntax 3-16

user aggregates 3-13

with embedded WHERE clause 3-17
Alphanumeric display format 5-10
Alphanumeric edit descriptor

description 5-10

examples 5-10

overflow character modifier 5-16

syntax 5-10
Altering the effect of edit descriptors 5-15
Arithmetic expressions 3-21

description 3-21

evaluation order 3-22

operators 3-21

rules for specifying 3-21

scale factor of the result 3-22
Arithmetic operators 3-21
Arithmetic overflow conditions 3-29
ASclause

decorations 5-18

default display format 5-9

description 5-7

examples 5-10, 5-11, 5-12, 5-13, 5-14,
5-16, 5-17,5-18,5-21

modifiers
field blanking 5-15
fill character 5-16
justification 5-17
overflow character 5-16

permissible combinations with edit
descriptors 5-15

symbol substitution 5-17
nonrepeatable edit descriptors

optional plussign 5-14

scalefactor 5-14
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AS clause (continued)
repeatable edit descriptors
alphanumeric 5-10
fixed format 5-11
integer 5-10
mask 5-12
syntax 5-7
ASDATE clause
default display format 5-22
description 5-22
examples 5-23
syntax 5-22

with JULIAN-DATE Conversion
clause 5-44

ASTIME clause
default display format 5-24
description 5-24
examples 5-25
syntax 5-24
time keywords 5-25
ASCD clause
description 5-6
example 5-6
sorting precedence 5-6
syntax 5-6
Ascending order, sorting 5-6
ASSIGN command
and generic files 2-4, 2-8, 2-10, 2-12
description 2-7
for aserver query processor 2-7
maximum file assignments 2-2
syntax 2-5
used for logical file assignments 2-4

ASSIGN internal table information,
displaying 6-17, 6-18

Assigning
aFIND fileto aprocess 2-10
ageneric fileto aprocess name 2-10
files before running Enform Plus 2-4

Assigning (continued)
filesto aserver query processor 2-6
output to generic files 2-10
Assignment syntax
description 3-4
inaFIND statement 4-18
used for auser variable 3-29

Associating a physical file with arecord
description 2-4, 6-3

AT END PRINT clause
description 5-26
examples 5-26
overriding session-wide AT END 5-27
print-list elements 5-26
spacing considerations 5-26
syntax 5-26
with afield name 5-26

AT END statement
canceling 4-4
description 4-3
examples 4-3, 4-4
overriding 4-4
resetting 4-4
spacing considerations 4-3
syntax 4-3
with afield name 4-3

AT START PRINT clause
description 5-28
examples 5-28, 5-29

overriding session-wide
AT START 5-29

print-list elements 5-28
spacing considerations 5-28
syntax 5-28
with afield name 5-28
AT START statement
canceling 4-6
description 4-5
examples 4-5, 4-6
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AT START statement (continued)
overriding 4-6
resetting 4-6
spacing considerations 4-5
syntax 4-5
with afield name 4-5
Attaching aquery processor 6-6
Average value, finding 3-13
AVG 3-13

B
Backspacing 5-66
BEFORE CHANGE clause
description 5-30
examples 5-31
print-list elements 5-30
spacing considerations 5-30
syntax 5-30
with afield name 5-30
BEGINS WITH operator 3-24
Blanking fields on reports 3-26, 5-16, 5-49
Boolean operators 3-24
Break key 2-4, 5-49
BUILDMK messages B-26
BY clause
description 5-32
example 5-32
sorting precedence 5-32
syntax 5-32
BY DESC clause
description 5-32
sorting precedence 5-32
syntax 5-32
By-item
AFTER CHANGE clause 5-4
BEFORE CHANGE clause 5-30
BY and BY DESC clauses 5-32
CENTER clause 5-33
CUM clause 5-34

By-item (continued)

C

description 1-2
displayed in report columns 4-32
FIND statement 4-16
FORM clause 5-38
HEADING clause 5-39
LIST statement 4-31
NOHEAD clause 5-45
NOPRINT clause 5-46
PCT clause 5-54

SKIP clause 5-56
SPACE clause 5-58
SUBTOTAL clause 5-63
TAB clause 5-66
TOTAL clause 5-71

Calculating

grand total 5-71

percentaage value 5-54

running total 5-34

running total for grouped elements 5-34
subtotal 5-63

Canceling

AT END statement 4-4

AT START statement 4-6
FOOTING statement 4-24
SUBFOOTING statement 4-44
SUBTITLE statement 4-46

TITLE statement 4-48

CENTER clause

description 5-33

specifying in aclause
AFTER CHANGE 5-5
AT END PRINT 5-27
AT START PRINT 5-29
BEFORE CHANGE 5-31
FOOTING 5-37
SUBFOOTING 5-60
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CENTER clause (continued)

specifying in aclause (continued)
SUBTITLE 5-62
TITLE 5-70

specifying in a statement 4-36
AT END 4-4
AT START 4-6
FOOTING 4-24
SUBFOOTING 4-44
SUBTITLE 4-46
TITLE 4-48

syntax 5-33

Centering

aprint list 5-33
asinglereport item 5-33
al itemsinareport 5-33
body of areport 5-49

Changing

default fill character 5-16

default output width 5-53

default overflow character 5-16, 5-51
default underline character 5-53

session-wide default date display
format 5-50

session-wide default time display
format 5-53

Characters, special 3-4
Clauses

AFTER CHANGE 5-4
AS 5-7

ASDATE 5-22
ASTIME 5-24

ASCD 5-6

AT END PRINT 5-26
AT START PRINT 5-28
BEFORE CHANGE 5-30
BY 532

BY DESC 5-32
CENTER 5-33

Clauses (continued)

CUM 5-34

DESC 5-6

description 3-5
FOOTING 5-36

FORM 5-38

HEADING 5-39
INTERNAL 5-42
JULIAN-DATE Conversion 5-43
NOHEAD 5-45
NOPRINT 5-46

Option Variable 5-48
PCT 5-54

SKIP 5-56

SPACE 5-58
SUBFOOTING 5-59
SUBTITLE 5-61
SUBTOTAL 5-63
summary of 5-1
SUPPRESS 5-64

System Variable 5-65
TAB 5-66
TIMESTAMP-DATE 5-67
TIMESTAMP-TIME 5-68
TITLE 5-69

TOTAL 5-71

WHERE 5-72

with LIST statement but not FIND
statement 5-1

Clearing linked record descriptions 4-12
Clearing theinternal table 4-14

CLOSE statement 4-7
DELINK statement 4-12
DICTIONARY statement 4-13

?DICTIONARY command 6-8

CLOSE statement

description 4-7
effect on the internal table 4-7
syntax 4-7
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Column headings
specifying 5-39
suppressing 5-45
Combining percentages and subtotals 5-55
Commands
Enform Plus commands 3-5
in an Edit-format file 6-1, 6-15
summary 6-1
?ASSIGN 2-4, 6-3
?ATTACH 2-6, 6-6
?COMPILE 6-7
?DICTIONARY 6-8
?EDIT 6-9
?EXECUTE 6-10
7EXIT 6-11
?HELP 6-12
20UT 6-14
?RUN 6-15
?SECTION 6-16
?SHOW 6-17
?SOURCE 6-19
TACL commands
ASSIGN 2-4, 2-7
ENFORM 2-1
FC 2-2
PARAM 2-5, 2-8, 4-39
PAUSE 2-4
QP 2-9
Comments
description 3-4
examples 3-4
Comparison template
mask edit descriptor 5-12

pattern match in alogical
expression 3-26

Compilation output 2-11

Compiled query file
commands not saved 6-1
creating 6-7

Compiled query file (continued)
defining parametersfor 4-40
executing 6-10
passing parametersto 2-5, 4-40
@BREAK-KEY 5-49

Compiler directives 3-5, 6-1

Compiler/report writer
description 1-3
error and warning messages 2-11

Compiling
and executing 6-15
to acompiled query file 6-7

Compound logical expression
description 3-24
effect of Boolean operators 3-24
effect of parentheses 3-24

Computing 3-29

Condition specifiers 5-19

Conditional operators
BEGINSWITH 3-22, 3-24
CONTAINS 3-22, 3-24
description 3-22
EQ 3-22
EQUAL 3-22
GE 3-22
GREATER THAN 3-22
GT 3-22
IS 3-22
LE 3-22
LESSTHAN 3-22
LT 3-22
NE 3-22

Conjunctive normal form C-3

CONTAINS operator 3-24

Controlling the printing of aplussign 5-14

Converting data values 5-7

Converting dates to internal format 5-44

Cost tolerance levels 5-49

COUNT 3-13
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Creating anew physical file 4-17
Creating a server query processor
ASSIGN command 2-7
description 2-6
example 2-10
PARAM command 2-8
QP command 2-9
CUM clause
description 5-34
example 5-34
restrictions 5-35
syntax 5-34
with auser variable 5-35

Cumulative operations 3-11, 5-34, 5-63,
5-71

Current Enform Plus session,
terminating 6-11

Current output listing file
Break key 2-4
description 2-3
generic files 2-10
terminating 2-4
Current values of option variables 6-18

D

Data Definition Language (DDL) 1-3, 4-13,

4-17,6-8
data description 1-3
dictionaries produced by 6-8
Database 1-3
Database group 3-9, 4-19
Database tables
nesting 3-11
subscripting 3-9
Date
changing the display format
in the current query 5-22
session-wide 5-50
default display format 5-22

Date (continued)

obtaining the current date 5-67
Date keywords 5-22
DDL

See Data Definition Language (DDL)

DECLARE statement
description 4-9
examples 4-10, 4-11
syntax 4-9
user aggregate 4-10
user table 4-10
user variable 4-10
Declaring user elements 4-9
Decorations
condition 5-19
default 5-20
description 5-18
examples 5-21
location 5-19
processing order 5-20
rulesfor use 5-19
syntax 5-18
Default
date display format 5-22
decorations 5-20
fill character 5-16
heading 5-39
input file 2-1
internal storage format 5-42
margin width 5-51
new line character 5-51
output file 2-3
output width 5-53
overflow character 5-16, 5-51
spacing between columns 5-58
subtotal label 5-53
target-item display format 5-9
time display format 5-24, 5-53
underline character 5-53

Enform Plus Reference Manual—422684-001

Index-6



Index

Default (continued)
value of auser variable 3-29
values for option variables 5-48
Delimiters 3-4
DELINK statement
description 4-12
examples 4-12
syntax 4-12
DESC clause
description 5-6
sorting precedence 5-6
syntax 5-6
Descending order, sorting 5-6
Descriptors
See also ASclause
alphanumeric 5-10
altering the effect of 5-15
combined with modifiers 5-15
fixed format 5-11
integer 5-10
mask 5-12
nonrepeatable 5-13
optional plussign 5-14
repeatable 5-9
scale factor 5-14
Diagnostic messages B-1
Dictionary
description 1-3
identifying 4-13, 6-8
produced by DDL 1-3, 4-13, 6-8
record description of FIND file 4-16
DICTIONARY statement
clearing the internal table 4-14
description 4-13
example 4-13
identifying dictionary location 4-13
syntax 4-13

Display format

and scale 5-12

date
changing session-wide 5-50
specifying for the current
query 5-22

target-item 5-7

template 5-12

time
changing session-wide 5-53

specifying for the current
query 5-24

Displaying environmental information
description 6-17
internal table space 6-17, 6-18
links in effect 6-17
option variables 6-18
record descriptions 6-17

Duplicate field names 3-7

Duration of Enform Plus statements 3-5

E

Edit descriptors
alphanumeric 5-10
altering the effect of 5-15
combined with modifiers 5-15
fixed format 5-11
integer 5-10
mask 5-12
nonrepeatable 5-13
optional plussign 5-14
repeatable 5-9
scale factor 5-14

Editor
and the Break key 2-4
entering from within Enform Plus 6-9
exiting 6-9
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Edit-format files
containing Enform Plus queries 2-3
reading 6-19
storing source codein 6-9, 6-15, 6-19
Eliminating
field values 5-46
headings 5-45
records from areport 5-64
Embedded WHERE clause 3-19
ENFOLD macro 2-2
ENFORM command
description 2-1
syntax 2-1
ENFPLUS macro 2-2
Entering commands and statements
directly 2-2
indirectly 2-3
Entry-sequenced files 3-7
Environmental information, displaying
internal table space 6-18
linksin effect 6-17
open record descriptions 6-17
option variable values 6-18
record-and-file assignments 6-18
Error messages
Enform Plusinitialization B-2
Enform Plustrap B-26
typesof B-1
I errors and *** warnings B-4
*** file errors B-22
Errors, reported 3-5
Evaluation order
arithmetic expressions 3-22
compound logical expressions 3-24
decorations 5-19
user variables 3-29
Exclusion mode
and a server query processor 2-6
and generic files 2-10

Exclusion mode (continued)
ASSIGN command 2-8
?ASSIGN command 6-4

Exclusion specification, changing 6-5

Executing
acompiled query file 6-10
and compiling aquery 6-15
source code in an Edit-format file 6-15,
6-19

EXIT statement
description 4-15
syntax 4-15

Exiting
Enform Plus

interactive mode 2-3
noninteractive mode 2-3
Enform Plus session 4-15, 6-11

the Editor 6-9

Expressions

arithmetic 3-21

evaluation order 3-22

scale factor of the result 3-22
IF/THEN/ELSE 3-26
logical 3-22

conditional operators 3-22

effect of parentheses on
evaluation 3-24

pattern-match in 3-26
range of valuesin 3-25
Extent size, specifying
primary 5-51
secondary 5-52

F

FC command 2-2

Field blanking modifiers
description 5-15
examples 5-16

Field grouping clauses 5-32
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Field name

qualification required 3-7

references 3-6

specifying in aclause
AFTER CHANGE 5-4
AT END PRINT 5-26
AT START PRINT 5-28
BEFORE CHANGE 5-30
FOOTING 5-36
SUBFOOTING 5-59
SUBTITLE 5-61
TITLE 5-69

specifying in a statement
AT END 4-3

AT START 4-5
FOOTING 4-23
SUBFOOTING 4-43
SUBTITLE 4-45
TITLE 4-47
with subscripts 3-9
Field sorting clauses 5-6, 5-32
File assignments, logical 2-4
File error messages B-22
File type and the LIST statement 4-31
Files
Edit-format 2-1
entry-sequenced 3-7
format 1 Glossary-2
format 2 Glossary-2
generic 2-10
output 2-14
relative 3-7
unstructured 3-7
Fill character modifier
description 5-16
examples 5-16
syntax 5-16
Filling fields with blanks 3-26, 5-15, 5-49

FIND statement
description 4-16
examples 4-17, 4-18, 4-19, 4-20, 4-21
file type of generated file 4-17
grouping and sorting records 4-17
input elements 4-19
output fields 4-18

output record dictionary
description 4-17

request-qualification 4-21
statements and clauses that do not
apply 4-22
summary records 4-21
syntax 4-16
Finding the highest number in aset 3-13
Finding the lowest number inaset 3-13
Fixed format edit descriptor
changing the special symbols 5-18
description 5-11
examples 5-11
syntax 5-11
Fixed format number
specifying display format 5-11
specifying storage format 5-42
FOOTING clause
description 5-36
examples 5-36
overriding a FOOTING statement 5-37
spacing considerations 5-36
syntax 5-36
with afield name 5-36
FOOTING statement
canceling 4-24
description 4-23
examples 4-23, 4-24
overriding 4-24
resetting 4-24
spacing considerations 4-23
syntax 4-23
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FOOTING statement (continued)
with afield name 4-23
FORM clause
description 5-38
example 5-38
specifying in aclause
AT END PRINT 5-27
AT START PRINT 5-29
FOOTING 5-37
SUBFOOTING 5-60
SUBTITLE 5-62
TITLE 5-70
specifying in a statement
AT END 4-4
AT START 4-6
FOOTING 4-24
LIST 4-31
SUBFOOTING 4-44
SUBTITLE 4-46
TITLE 4-48
syntax 5-38
with a by-item 5-38
with atarget-item 5-38
withinaprint list 5-38
Format 1 files Glossary-2
Format 2 files Glossary-2
Formatter 5-7

G

Generic files
and a dedicated query processor 2-12
and the current output listing file 2-13
and the server query processor 2-13
ASSIGN command 2-4
description 2-10
exclusion mode 2-10
forms of output 2-13
output record length 2-11, 2-12
QUERY-COMPILER-LISTING 2-11

Generic files (continued)
QUERY-QPSTATISTICS 2-12
QUERY-QPSTATUS-MESSAGES 2-12
QUERY-REPORT-LISTING 2-11
QUERY-SORT-AREA 2-12
QUERY-STATISTICS 2-11
QUERY-STATUS-MESSAGES 2-11
QUERY-WORK-AREA 2-11

Getting help 6-12

Gregorian dates 5-43

Group specificationina LIST
statement 4-33

Grouping target-records by field
values 4-16, 4-33, 5-32

Guardian Formatter 5-7
Guardian procedure TIMESTAMP 5-68

H

HEADING clause
description 5-39
examples 5-40
multiple-line headings 5-39
printing a/ in acolumn heading 5-39
syntax 5-39
Heading, suppressing printing of 5-46
Highest number in a set, finding 3-13
Home terminal
and the Break key 2-4
as the default input file 2-4
description 2-1
Horizontal spacing 5-52, 5-58

[dentifying acommand 6-1
| dentifying a specific query processor 6-6
IF/THEN/EL SE expressions

description 3-26

example 3-26

syntax 3-26
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IF/THEN/EL SE expressions (continued)
value keywords 3-26
IN option
and the current output listing file 2-3
description 2-1
Initial value of auser variable 3-27
Input file 2-3
Integer edit descriptor
description 5-10
examples 5-11
syntax 5-10
Interactive mode
ASSIGN command 2-5
description 2-2
getting help 6-12
INTERNAL clause
description 5-42
example 5-42
internal format types 5-42
syntax 5-42
Internal table
clearing 4-7,4-12, 4-14, 6-8
description 4-7

J

JULIAN-DATE Conversion clause

converting dates to internal format 5-43

description 5-43
display format 5-44
examples 5-43, 5-44
Gregorian dates 5-43
syntax 5-43

Justification modifiers
description 5-17
examples 5-17
syntax 5-17

K

Keeping files open
for a dedicated query processor 2-4
for aserver query processor 2-6
Keys
See primary keys

L

Language elements 3-1
Left justification 5-17
Left margin size 5-51
Limiting the number of records per
query 5-53
Link diagrams C-1
LINK OPTIONAL statement
and other links C-1
considerations 4-26
duration 4-26
examples of invalid links C-7
examples of valid links C-9
links initiated by C-2
rules 4-27
syntax 4-25
LINK statement
clearing alink 4-26
compared to WHERE clause C-4
considerations 4-26
description 4-25
duration of link 4-26
examples 4-25, 4-26, 4-27, 4-29
links initiated by C-1
noncontributing record
descriptions 4-28
syntax 4-25
Linking relationships
clearing 4-12, 4-14
combining C-5
one-directiona C-

two-directional C-

= IN
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Links
clearing 4-7, 4-12, 4-14, 6-8
defined by Enform Plus
LINK OPTIONAL statement C-2
LINK statement C-1
WHERE clause C-2
maximum number 4-26
session-wide 4-26
LIST statement
conditional printing 4-34
description 4-30

displaying values in report
columns 4-32

examples 4-32, 4-33, 4-34, 4-35, 4-36

grouping and sorting target-
records 4-32

input record description 4-31
optional clauses 4-36
request-qualification 4-34
summary reports 4-34
syntax 4-30
Literals
description 3-20
examples 3-20, 3-21
numeric literals 3-20
string literals 3-20
L ocation of temporary work files 2-11
L ocation specifiers 5-19
Logical expressions
BEGINS WITH operator 3-24
Boolean operators 3-24
compound 3-24
conditional operators 3-22
CONTAINS operator 3-25
description 3-22
effect of parentheses on evaluation 3-24
pattern match 3-23, 3-26
range of values 3-24, 3-25
simple 3-24

Logical expressions (continued)
syntax 3-23

Logical file assignments
and a server query processor 2-6
description 2-4

Lowest number in aset, finding 3-13

M
Margin 5-51
Mask edit descriptor
changing the special symbols 5-18
description 5-12
examples 5-12, 5-13
syntax 5-12
MAX 3-13
Maximum
number of links 4-26
number of pages per report 5-51
number of recordsto be selected 5-53

number of requestors for a server query
processor 2-8

number of user table elements 3-29
Message tablefile 2-1, 6-12
Messages
BUILDMK messages B-26
Enform Plusinitialization B-2
Enform Plus trap messages B-26
initialization messages B-2
summary B-1
typesof B-1
I ERROR messages B-4
1 errors and *** warnings B-4
*** F|LE ERROR messages B-22
*** file errors B-22
*** WARNING messages B-4
MIN 3-13
Modifiers
combined with edit descriptors 5-15
description 5-15
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Modifiers (continued)
field blanking 5-15
fill character 5-16
justification 5-17
overflow character 5-16
symbol substitution 5-17
syntax 5-7, 5-9

N

Naming

a collection of source code 6-16

asection 6-16
aserver query processor 2-9

a subvolume containing a
dictionary 2-1, 6-8

fields 3-6

parameters 3-6

records 3-6

the message tablefile 2-1

user-defined elements 3-6
Nested

arithmetic expressions 3-22

database tables 3-11

IF/THEN/EL SE expressions 3-26

logical expressions 3-24

?SOURCE commands 6-19
New line character 5-51
NOHEAD clause

description 5-45

examples 5-45

syntax 5-45
Noncontributing records

and aWHERE clause 4-28

and aggregates 4-29
Noninteractive mode

ASSIGN command 2-4

description 2-3

Nonrepeatable edit descriptors
description 5-13
optional plussign 5-14
scale factor 5-14
syntax 5-7

NOPRINT clause
description 5-46
examples 5-46
syntax 5-46

Numeric literals
description 3-20
examples 3-20
rules for specifying 3-20

O

Obtaining the current date or time 5-65
OPEN AS COPY OF
description 4-38
syntax 4-38
Open record description information 6-17
OPEN statement
description 4-38
syntax 4-38
Opening record descriptions 4-38
Operators
arithmetic 3-21
Boolean 3-24
conditional 3-22
Option Variable clauses
description 5-48
displaying 6-18
resetting 4-42
setting 4-42
syntax 5-48
@BLANK-WHEN-ZERO 5-49
@BREAK-KEY 5-49
@CENTER-PAGE 5-49
@COPIES 5-49
@COST-TOLERANCE 5-49
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Option Variable clauses (continued) Output (continued)

@DATE-FORMAT 5-50 terminating 2-4
@DECIMAL 5-50 Output record dictionary description 4-17
@DISPLAY-COUNT 5-50 Overflow character 5-16, 5-51
@HEADING 5-51 Overflow character modifier
@LINES 5-51 description 5-16
@MARGIN 5-51 examples 5-17
@NEWLINE 5-51 syntax 5-16
@NONPRINT-REPLACE 5-51 Overflow condition 3-29, 5-16
@OVERFLOW 5-51 Overriding
@PAGES 5-51 ASSIGN command 6-5
@PRIMARY-EXTENT-SIZE 5-51 AT END statement 4-4, 5-27
@READS 5-52 AT START statement 4-6, 5-29
@SECONDARY-EXTENT-SIZE 5-52 FOOTING statement 4-24, 5-37
@SPACE 5-52 physical filenamed in DDL FILE IS
@STATS 5-52 clause 6-4
@SUBTOTAL-LABEL 5-52 SUBFOOTING statement 4-44, 5-60
@SUMMARY-ONLY 5-53 SUBTITLE statement 4-46, 5-62
@TARGET-RECORDS 5-53 TITLE statement 4-48, 5-70
@TIME-FORMAT 5-53 ?ASSIGN command 6-5
@UNDERLINE 5-53
@V SPACE 5-53 P
@WARN 5-53 Page
@WIDTH 5-53 numbers 5-65

Optional plus sign edit descriptor specifying new 5-38
description 5-14 Paginating areport 5-38
syntax 5-14 PARAM command 2-8

OUT option for aserver query processor 2-8
and the current output listing file 2-3 syntax 2-5
description 2-1 to pass parameters 2-5

Output PARAM statement
assigning to agenericfile 2-5, 2-10 description 4-39
compilation 2-11 examples 4-39, 4-40
current output listing file 2-3 syntax 4-39
default width 5-53 Parameter
files 2-14 asanumeric literal 4-39
specifying an output device for a asastring literal 4-39
report 2-11, 6-14 clearing 4-7, 4-14
suspending 2-4, 5-49 defining 4-39
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Parameter (continued)
deleting from the internal table 4-7
description 3-27
displaying current value 6-18
handling by Enform Plus 3-27, 4-39
inaprint-list 4-39
maximum number allowed 4-39

passing to acompiled query file 2-5,
4-39

rules for naming 3-6
variable-length 3-25
Passing parameters 2-5
Pattern match 3-23, 3-26
See also Logical expressions
PAUSE command 2-4
PCT clause

combining percentages and
subtotals 5-55

description 5-54

examples 5-54

restrictions 5-55

syntax 5-54

with aby-item 5-54

with auser variable 5-55
Percentage of the grand total 5-54
Percentage values and truncation 5-55
Physical file

associated with arecord description 6-3

creating 6-7
Precision of arithmetic operations 3-22
Predefined aggregates

AVG 3-13

COUNT 3-13

MAX 3-13

MIN 3-13

SUM 3-13
Pressing the Break key 2-4

Preventing specific records from
printing 5-72

Primary extent size 5-51

Primary keys
description 3-7
entry-sequenced files 3-7
key-sequenced files 3-7
relative files 3-7
unstructured files 3-7
Print list
and arecord name 3-6
centering 5-33
Processing order
of compound logical expressions 3-24
of decorations 5-19
of nested arithmetic expressions 3-22
Prompt
Enform Plus 2-1
TACL 2-1

Q

QP command 2-9
Qualification aggregates
and target records 3-18
description 3-17
rules for specifying 3-17
with an embedded WHERE clause 3-19
with OVER ALL syntax 3-17
with OVER syntax 3-17
Qualifying field names 3-6
Query
descriptioin 1-2
in acompiled query file 2-3
stored in an Edit-format file 2-3
Query processor
description 1-3
error messages 2-12

identifying with the PATTACH
command 6-6

Query specifications
description 1-2
statements 3-4
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QUERY-COMPILER-LISTING

and the current output listing file 2-3

description 2-11
QUERY-QPSTATISTICS 2-12
QUERY-QPSTATUS-MESSAGES 2-12
QUERY-REPORT-LISTING

and the current output listing file 2-3

description 2-11
QUERY-SORT-AREA 2-12
QUERY-STATISTICS 2-11
QUERY-STATUS-MESSAGES 2-11
QUERY-WORK-AREA 2-11

R

Range of values

description 3-25

syntax 3-25
Reading an Edit-format file 6-19
Reassigning aphysical file 2-5, 6-4
Reclaiming table space 4-7, 6-8
Record

displaying environmental
information 6-17, 6-18

referencing arecord name 3-6
Record description
accessing 4-38
clearing links between 4-12
for aLIST statement 4-31
linking 4-25, 5-72
list of opened 6-17
output record of a FIND statement 4-16

removing from the internal table 4-7,
4-14, 6-8

Records with duplicate field names 3-7
Referencing database elements

field names 3-6

primary keys 3-7

record names 3-6

rules 3-6

Referencing database elements (continued)
using subscripts 3-8
Relative files 3-7
Repeatable edit descriptors
alphanumeric 5-10
changing the special edit symbols 5-18
description 5-9
fixed format 5-11
integer 5-10
mask 5-12
syntax 5-7

Replacing symbols used in edit
descriptors 5-17

Report lines 5-51, 5-65
Report writer
See Compiler/report writer

Reporting error messages to a generic
file 2-11

Reporting statisticsto ageneric file 2-11
Reports

adding character strings to target-
items 5-18

centering 5-33, 5-49

creating a running total 5-34

footings 4-23, 5-36

headings 5-39

headings for subscripted elements 5-40
horizontal spacing 5-52, 5-58

including the current date 5-22, 5-65,
5-67

including the current time 5-24, 5-65,
5-68

information at the end 4-3, 5-26
information at the start 4-5, 5-28
information within areport 5-30

line numbers 5-65

page numbers 5-51, 5-65

preventing records from appearing 5-72
selecting information 4-31

starting anew line 5-51, 5-56
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Reports (continued)
starting a new page 5-38
subfootings 4-43, 5-59
subtitles 4-45, 5-61
summary 4-34
suppressing zeros 5-49
title 4-47, 5-69
title for the current report 5-70
values in report columns 4-32
vertical spacing 5-53, 5-56
REQUESTORS parameter 2-8
Request-qualification
aggregates 3-17
description 1-3
FIND statement 4-21
literals 3-20
user variables 3-29
WHERE clause 5-72
Reserved words 3-2
Resetting
AT END statement 4-4
AT START statement 4-6
FOOTING statement 4-24
SUBFOOTING statement 4-44
SUBTITLE statement 4-46
TITLE statement 4-48
Restricting records 5-72
Result of arithmetic operations
assigning to auser variable 3-22
scale factor 3-22
Right justification 5-17
Rules
for decorations 5-19
for input elements for FIND files 4-20
for LINK OPTIONAL statements 4-27,
C-6
for literals 3-20
for naming a section 6-16
for naming user-defined elements 3-6

Rules (continued)
for output fieldsin FIND files 4-18
for parameter names 3-6
for qualification aggregates 3-17

for referencing database elements 3-6

for referencing field names 3-6
for referencing primary keys 3-7
for referencing record names 3-6
for target aggregates 3-15

for target-itemsin aLIST
statement 4-32

for user aggregates 3-14
Running Enform Plus 2-1

interactive mode 2-2

noninteractive mode 2-3

S

Scale factor edit descriptor
description 5-14
examples 5-14
rules for naming 6-16
syntax 5-14
Scale factor of arithmetic results 3-22
Secondary extent size 5-52
Section
identifying 6-16
rules for naming 6-16
Semicolon, ending a statement with 4-1
Server query processor
ASSIGN command 2-7
creating 2-6
creation example 2-10
description 2-6
PARAM command 2-8
QP command 2-9
Session
description 1-1
example 1-2
terminating 6-11
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SET statement
and option variables 4-42
and user-defined elements 4-41
description 4-41
examples 4-42
syntax 4-41
Setting
option variables 4-41, 4-42
the left margin 5-51
the number of report lines 5-51
user elements 4-41
values of user-defined elements 4-41
Sharing a server query processor 2-6
Size
determining for atarget-item 5-8
left margin 5-51
running total value 5-34
subtotal value 5-63
total value 5-71
SKIP clause
and @V SPACE 5-56
description 5-56
example 5-56
specifying in aclause
AFTER CHANGE 5-5
AT END PRINT 5-26
AT START PRINT 5-28
BEFORE CHANGE 5-31
FOOTING 5-36
SUBFOOTING 5-59
SUBTITLE 5-61
TITLE 5-69
specifying in a statement
AT END 4-3

AT START 4-5
FOOTING 4-23
LIST 4-31
SUBFOOTING 4-43

SUBTITLE 4-45

SKIP clause (continued)
specifying in a statement (continued)
TITLE 4-47
syntax 5-56
Sorting
and the Break key 2-4
inaFIND statement 4-17
in ascending order 5-6, 5-32
in descending order 5-6, 5-32
sarget-records 5-32
sort key 5-6
target records 5-6
Source code
entering 2-2
in an Edit-format file 6-9, 6-16, 6-19
SPACE clause
description 5-58
specifying in aclause
AFTER CHANGE 5-4
AT END PRINT 5-26
AT START PRINT 5-28
BEFORE CHANGE 5-30
FOOTING 5-36
SUBFOOTING 5-59
SUBTITLE 5-61
TITLE 5-69
specifying in a statement
AT END 4-3

AT START 4-5
FOOTING 4-23
LIST 4-31
SUBFOOTING 4-43
SUBTITLE 4-45
TITLE 4-47
syntax 5-58
with aprint list 5-58
with atarget-item or by-item 5-58
Special characters 3-4
Special edit symbols 5-17
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Statements

applicable only to queries containing a

LIST statement 4-1
AT END 4-3

AT START 4-5

CLOSE 4-7

DECLARE 4-9
DELINK 4-12
description 3-4
DICTIONARY 4-13
duration of effect 3-5, 4-1
EXIT 4-15
FIND 4-16
FOOTING 4-23
LINK 4-25
LIST 4-30
OPEN 4-38
PARAM 4-39
SET 4-41
SUBFOOTING 4-43
SUBTITLE 4-45
summary 4-1
terminating with a semicolon 3-5, 4-1
TITLE 4-47
Statistics
description 5-52
output devicefor 2-11
Storage format
default for auser table 4-10
default for auser variable 4-10
for dates 5-43
Storing
adateininternal format 5-67
atimeininterna format 5-68

source code in an Edit-format file 6-9,
6-19

Strategy cost
and a server query processor 2-8
description 5-52

String literals

description 3-20

examples 3-21

rules for specifying 3-20
SUBFOOTING clause

description 5-59

examples 5-59

for the current report 5-60

spacing considerations 5-59

syntax 5-59

with afield name 5-59
SUBFOOTING statement

canceling 4-44

description 4-43

examples 4-43, 4-44

overriding 4-44

resetting 4-44

spacing considerations 4-43

syntax 4-43

with afield name 4-43
Subordinate field 3-10
Subscripts

description 3-8

examples 3-9, 3-10

for arange 3-10

headings 5-40

syntax 3-9

valid values 3-9
SUBTITLE clause

description 5-61

for the current report 5-62

overriding a session-wide subtitle 5-62

spacing considerations 5-61

syntax 5-61

with afield name 5-61
SUBTITLE statement

canceling 4-46

description 4-45

examples 4-45, 4-46
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SUBTITLE statement (continued)
overriding 4-46
resetting 4-46
spacing considerations 4-45
syntax 4-45
with afield name 4-45
SUBTOTAL clause
description 5-63
syntax 5-63
SUM 3-13
Summary of Enform Plus statements 4-1
Summary records 4-21, 5-53
Summary report 4-35, 5-53
SUPPRESS clause
description 5-64
example 5-64
syntax 5-64
Suppressing
column headings 5-46
column headings for al reports 5-51
printing of report items 5-46
selected records from areport 5-64
Suspending output 2-4, 5-49
Symbol substitution modifier
description 5-17
examples 5-18
syntax 5-17
Syntax summary A-1
System Variable clauses
@DATE 5-65
@LINENO 5-65
@PAGENO 5-65
@TIME 5-65

T

TAB clause
description 5-66

TAB clause (continued)

specifying in aclause
AFTER CHANGE 5-4
AT END PRINT 5-26
AT START PRINT 5-28
BEFORE CHANGE 5-30
FOOTING 5-36
SUBFOOTING 5-59
SUBTITLE 5-61
TITLE 5-69

specifying in a statement
AT END 4-3

AT START 4-5

FOOTING 4-23

LIST 4-31

SUBFOOTING 4-43

SUBTITLE 4-45

TITLE 4-47
syntax 5-66
with aLIST target-item or by-item 5-66
with aprint list 5-66

Tabbing to areport column 5-66
TACL commands

ASSIGN 2-4, 2-7
ENFORM 2-1

FC 2-2

PARAM 2-5, 2-8, 4-39
PAUSE 2-4

QP 2-9

TACL macros

ENFOLD 2-2
ENFPLUS 2-2

Tallying instances of an element 3-13
Target aggregates

description 3-15

examples 3-15, 3-16

rules for specifying 3-15
with OVER ALL syntax 3-15
with OVER syntax 3-16
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Target-items

aggregates 3-11

centering 5-33

description 1-2

display format 5-7

displayed in report columns 4-32

headings 5-39

InaLIST statement 4-30

record names 3-6

user tables 3-29

user variables 3-27
Target-list

aggregates 3-15

description 1-2

literals 3-20
Target-records

description 1-3

generated by aLIST statement 4-31

grouping by field values 5-32

sorting 5-6, 5-32

summary records 4-21

summary reports 4-34
Temporarily changing

fill character 5-16

overflow character 5-16
Temporary work files 2-11
Terminating

current output listing file 2-4

Enform Plus session 2-3, 2-9, 4-15,
6-11

guery output 2-4
Terms of aWHERE clause C-2
Time
changing the display format
current report 5-24
session-wide 5-53
current 5-68
default display format 5-24
obtaining the current time 5-65

Time keywords 5-25
Timestamp field 5-67, 5-68
TIMESTAMP-DATE clause

description 5-67

example 5-67

Guardian procedure TIMESTAMP 5-67

syntax 5-67

timestamp field 5-67
TIMESTAMP-TIME clause

description 5-68

example 5-68

Guardian procedure TIMESTAMP 5-68

syntax 5-68

timestamp field 5-68
Timing out a server query processor 2-9
TITLE clause

description 5-69

examples 5-69

for the current report 5-70

overriding asession-widetitle 5-70

spacing considerations 5-69

syntax 5-69

with afield name 5-69
TITLE statement

canceling 4-48

description 4-47

examples 4-47, 4-48

overriding 4-48

resetting 4-48

spacing considerations 4-47

syntax 4-47

with afield name 4-47
TOTAL clause

description 5-71

syntax 5-71

width of the el ement modified 5-71
Totaling a set of numbers 3-13
Transitive property of links C-5
Trangdlating adateto internal format 5-43
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Trap messages B-26 User variables (continued)
Two-directional links C-1 default storage format 4-10

deleting from the internal table 4-7,
U 4-12, 6-8

description 3-27
displaying current value of 6-17
examples 3-28, 3-29

Underline character 5-53
Unstructured files 3-7

Userdggarr ?thg ?n.r.equest-qualifications 3-29
deleting from the internal table 4-7, !n!t!al.v.alue 328
4-13, 6-8 initializing 4-41
description 3-13 naming 3-6
examples 3-14, 3-15 used to hold percentage values 5-55
initial value 4-9 used to hold running totals 5-35
naming 36 user-specified display format 4-11
rulesfor using 3-15, 4-10 user-specified storage format 4-10
syntax 3-14, 4-9 User-defined elements
User tables aggregates 3-13
as target-items 3-29 declaring 4-9
assignment syntax 3-29 initializing 4-41
declaring 4-9 naming 3-6
default display format 4-11 parameters 4-39
default storage format 4-10 tables 3-29
deleting from the internal table 4-7, varigbles 3-27
4-12,6-8
description 3-29 V
displaying current value of 6-17 Value keywords
initializing 4-41 BLANK 3-26
maximum number of elements 3-29 BLANKS 3-26
naming 3-6 NULL 3-26
subscripts 3-8 ZERO 3-26
user-specified display format 4-11 ZEROS 3-26
user-specified storage format 4-10 Variables
User variables See User variables, System Variables, or
astarget-items 3-27 Option variables
assigning the result of an arithmetic Vertical spacing 5-56

expression 3-22
assignment syntax 3-28
declaring 4-9

default display format 4-11
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W

Warning messages
appearing on aterminal 5-53
listing B-4

WHERE clause
and aqualification aggregate 3-19

compared to LINK OPTIONAL
statement C-11

compared to LINK statement C-4, C-11
description 5-72

examples 5-72

links initiated by C-2

specifying alink 5-72

syntax 5-72

terms 4-28, C-2

Z

Zeroing fields on reports 3-26

Special Characters
"1 ERROR messages B-4
*** FILE ERROR messages B-22
*** WARNING messages B-4
?ASSIGN command 2-4
and generic files 6-3
changing the exclusion specification 6-5
description 6-3
examples 6-4, 6-5
syntax 6-3
?ATTACH command
and a server query processor 2-6
description 6-6
failure 6-6
syntax 6-6
?COMPILE command
creating a physical file 6-7
description 6-7
identifying the physical file 6-7

?COMPILE command (continued)
syntax 6-7
?DICTIONARY command
clearing the internal table 6-8
description 6-8
syntax 6-8
where the dictionary resides 6-8
?EDIT command
description 6-9
storing Enform Plus programs 6-9
syntax 6-9
?EXECUTE command
description 6-10
syntax 6-10
?EXIT command
description 6-11
syntax 6-11
?HELP command
description 6-12
examples 6-12, 6-13
syntax 6-12
?20UT command
description 6-14
syntax 6-14
?20UT file 2-3, 6-14
?RUN command
description 6-15
restrictions 6-15
syntax 6-15
?SECTION command
description 6-16
rules for naming a section 6-16
syntax 6-16
?SHOW command
description 6-17
information displayed 6-17, 6-18
syntax 6-17
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?SOURCE command
description 6-19
nesting of 6-19
syntax 6-19

@BLANK-WHEN-ZERO
description 5-49
setting 4-42

@BREAK-KEY
and the Break key 2-4
description 5-49
setting 4-42

@CENTER-PAGE
description 5-49
setting 4-42

@COPIES
description 5-49
setting 4-42

@COST-TOLERANCE
description 5-49
setting 4-42

@DATE 5-65
See also System Variable clauses

@DATE-FORMAT
description 5-50
setting 4-42

@DECIMAL
description 5-50
setting 4-42

@DISPLAY-COUNT
description 5-50
setting 4-42

@HEADING
description 5-51
setting 4-42

@LINENO 5-65
See also System Variable clauses

@LINES
description 5-51
setting 4-42

Special Characters

@MARGIN

description 5-51

setting 4-42
@NEWLINE

description 5-51

setting 4-42
@NONPRINT-REPLACE

description 5-51

setting 4-42
@OVERFLOW

description 5-51

setting 4-42
@PAGENO 5-65

See also System Variable clauses
@PAGES

description 5-51

setting 4-42
@PRIMARY-EXTENT-SIZE

description 5-51

setting 4-42
@READS

description 5-52

setting 4-42
@SECONDARY-EXTENT-SIZE

description 5-52

setting 4-42
@SPACE

description 5-52

setting 4-42
@STATS

description 5-52

setting 4-42
@SUBTOTAL-LABEL

description 5-52

setting 4-42
@SUMMARY-ONLY

and FIND files 4-21

and summary records 4-21

and summary reports 4-34
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@SUMMARY-ONLY (continued)
description 5-53
setting 4-42

@TARGET-RECORDS
description 5-53
setting 4-42

@TIME 5-65
See also System Variable clauses

@TIME-FORMAT
description 5-53
setting 4-42

@UNDERLINE
description 5-53
setting 4-42

@V SPACE
description 5-53
setting 4-42

@WARN
description 5-53
setting 4-42

@WIDTH
description 5-53
setting 4-42
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