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LICENSE

You may use the Program on a single machine, and you may copy the Program into any machine-readable format for
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CONFIDENTIALITY OF THE PROGRAM

You understand that the Program is proprietary to the Developer, and agree to maintain the confidentiality of the
Program. You agree that neither you, nor any person or entity acting on your behalf, will copy or otherwise transfer the
Program, in whole or in part, in any form (including printed source code), to any third party. You agree to retain the
Developer’s copyright notices, in al forms, throughout the Program.

LIMITATION OF LIABILITY

The Programis provided "asis" without warranty of any kind, including, but not limited to the implied warranties of
merchantability and fitness for a particular purpose. The entire risk as to the quality and performance of the Program
is with you. In no event will the Developer be liable to you for any damages, including any lost profits or other
incidental or consequential damages arising out of the use or inability to use the Program, even if advised of the
possibility of such damages.

SUPPORT
Support for the Program should be obtained from the Dealer from whom it was purchased. The Dealer, not the
Developer, establishes support pricing and terms.
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INTRODUCTION

About GENERAL

What is GENERAL?

GENERAL is apowerful report writing and data analysis tool for applications based on the Business
Basiclanguage. There are severa implementations of thislanguage which GENERAL is compatible
with, and together they comprise support for many hundreds of thousands of commercial business
installations worldwide.

Business Basic is a programming language that is well suited to business application development,
and there are many business-rel ated software products written for this language.

Traditionally, users of Business Basic applications were limited as to which reports could be printed
from their applications. Only those reports that had been pre-programmed could be generated. Over
time, several report writers have been devel oped to eiminate this restriction. GENERAL isthe most
widely used of these, and with this latest version, it isthe most powerful and flexible one available.

GENERAL provides many capabilities, which are described in the paragraphs bel ow.

Report Writing
GENERAL provides three modes for report writing, each designed to appeal to a specific type of
user.

I nter active M ode, or PROMPT mode, is a full-screen menu-driven mode that leads the user through
each step of producing areport. To select and place the data to put on the report, the user enters
information into atable, or optionally can "paint” the information onto a visual image of the report
line. If calculations or inter-file links are required, they can be entered via a function key, and
embedded text can be either entered via a function key or can be painted in the proper position.

Sorting, bresk points, selection criteria, and custom headers and footers can also be defined, and the
report may be executed at will.

Direct Entry Mode, or command mode, is the fastest method for experienced users. While the other
two methods are simply shells around GENERAL's query language, direct entry is the real thing.
For short, quick reports direct entry is the favorite of experts. Whilein direct entry mode, afunction
key toggle enables the assist mode, so even non-experienced users should feel comfortable with this
mode.
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Assist Mode, toggled by a function key when in direct entry mode entry, provides the user with
split-screen pick and point of fields and keywords. When keywords requiring parameters are
selected, GENERAL prompts the user for those parameters. Assst mode requires a basic knowledge
of GENERAL’s LIST command syntax, but hel ps the user by providing field names and keywords
on-screen.

Report Management
In addition to report writing, GENERAL provides additional tools for report management.

Report History
The STACK command provides access to the previous 18 LIST commands entered (by any of the
report writing modes). Each of these reports can be re-executed, edited, or saved permanently.

Stored Reports

Any report that has been saved from the report history can be re-executed or edited with the RUN
command. With atechnique called "run-time prompting", the same report can be used for different
circumstances, different selection criteria, different export type, and so on.

Analysis

GENERAL isan excellent tool for dataanalysis. The data collected for reportsis "live" data, right
out of the application GENERAL islinked to. The user hasagreat deal of control over how the data
IS presented:

Data can be placed at any column and line position.

Sorting can be based on as many characters as the underlying Basic allows, split into

any number of segments, each either ascending or descending.

Selection criteria is unlimited, with Boolean control (AND and OR), and parenthetical

control.

Data can be exported into a variety of formats for further analysis, charting, mail

merges, and more.

In addition to data presentation, GENERAL provides five aggregate keywords, to produce column
totals, averages, counts, minimums, and maximums. When used in conjunction with break points,

automatic subtotal generation is also provided.

If the automatic sub-footers and report footers aren't what the user is looking for, GENERAL also
supports the creation of custom headers and footers, complete with their own calculations and data

positioning control.
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Lastly, GENERAL supports a cross-tabulation feature that can be used to produce summaries of data
printed in spreadsheet fashion. This information can then be printed or charted using the BBx
graphing utilities (on BBx versions only, of course), or an optional graphics package.

Dictionary Support

As Business Basic has no intrinsic method of defining the data stored in its files, GENERAL must
be told where to find each element of datathat isrequired for areport. This definition of whereto
find the datais called adictionary.

In many cases, the data may be stored in a manner that is unsuitable for a report. A date, for
example, might be stored simply as a number, such as 2,448,501, instead of a readable date, like
9/1/91. Part of GENERAL s dictionary includes an ability to describe how to decipher the physica
datainto meaningful data.

In addition, the dictionary can be used to describe calculations and inter-file lookups that may be
used frequently, so that they don't need to be entered in each report that will need them. For
example, a PROFIT dictionary element could be defined that was a simple calculation of SALES-
COST.

GENERAL aso has the ability to use some externa dictionary formats. Specificaly, they are
SDSI’s Filix dictionary, Basis International’s Taos dictionary, and State of the Art's MAS90
dictionary. Over time, additional external formats will probably be supported. When areport is
produced, GENERAL looks for the file specified for that report first in its own dictionary, thenin
Filix, then in Taos, and finally in MAS90.

When using an externa dictionary, calculations and inter-file links will generally have to be defined
in each report, as external formats typically only define physical data, and not cal culations.

Security

GENERAL provides security through a password-controlled login. The login names are associated
with an access level, which isanumber from 0to 9. Filesare aso assigned access levelsfrom 0 to
9, and GENERAL ensures that auser’s access level is at least as high asthefile's access level before
allowing reports to be generated from that file. An administrator-level user (level 9) can assign login
names and optionally passwords to other GENERAL users, and can aso maintain the file dictionary,
where file access levels are specified.

Run-time Replacements

One of the key features of GENERAL isthe ability to control the contents of many elements, such
as file names, expression constants, and selection criteria, at run-time. The operation behind this
ability is called run-time replacements. Virtually anywherein GENERAL where avalueisrequired,
arun-time replacement can be used instead.
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Imagine areport that selects just customers whose sales have been over $100,000 this year. The
selection criteria for this report would be YTD.SLS> 100000. If the same report is required at
another time, but for customers whose sal es have been over $500,000, this report definition would
have to be modified, or another report defined.

With a run-time replacement, the selection criteria could be changed to:
Y TD.SLS>Enter minimum year-to-date sales

GENERAL will issue aprompt to the user when the report is run, and use the answer in the selection
criteria

Accessing GENERAL

To execute GENERAL, the application to which GENERAL is linked should provide a menu option
that RUNs or CALLsthe program "GEN4". GENERAL will then load and run, and in most cases
display the login screen.

To login, enter aUser Code, and if that user code is password protected, enter the password. User
codes and their associated passwords are defined by GENERAL's USER command, which is
accessible to administrative-level users. An administrative-level user is simply a user whose User
Code provides the highest security level possible (level 9).

If no user codes have been established (thisis a new installation, for instance), then the user code
GEN may be used. Sites are encouraged, however, to establish regular user codes and to delete the
default GEN code.

Menu Navigation

Pop-up Menus

Pop-up menus may appear at times throughout GENERAL. Whenever alist of items and associated
descriptions or other information is needed, a pop-up menu isused. Sometimes, these menus have
column headings, as in GENERAL's main menu. Note that the two numbers in the lower right
corner of the menu, x/y, can be read as "page x of y".

Items are selected from a pop up menu by highlighting the desired choice and pressing <Enter>.
There are several methods for highlighting a desired option.

Use the up/down cursor motion keys, or page up/page down to move between
multiple pages.

INTRODUCTION - 11



Press the first letter of the item desired. This will highlight the first item starting with
the letter. Subsequent presses of that letter will highlight each item starting with that

letter, in series.

Press the number associated with the item desired.

If you press thé&10-exit key, no selection is taken, and GENERAL will re-issue the original prompt

or step back in the menu levels.

Ring Menus - Verification Prompts

Ring menus are lists of single word selections presented on a line at the bottom of the screen. All
verification prompts are presented in ring menus. When first presented, the cursor is positioned at
the first option, so it acts as the default. There are two methods of selecting an option.

Move the cursor to highlight the desired option, and press <Enter>. To move the
cursor, use the left- and right-arrow keys. The <Tab> or <Spacebar> keys simulate
a right-arrow, and a <Backspace> simulates a left arrow.

Press the highlight letter (usually the first letter) of the option desired. GENERAL

immediately takes the option.

If you press thé&10-exit key, then no selection is taken. This is useful in file verification prompts,
where you want to abort any changes made, so they are not permanently stored.

Text Entry and Editing

Description of Movement

Standard Keystroke

Alternate Keystro

Move character left Left arrow "H (control-H)
Move character right Right arrow AL

Move up one line Up arrow K

Move down one line Down arrow ~J

Move to end of line End 4

Move to beginning of line Home A

Move to next page Page down Y

Move to previous page Page up U

Toggle Insert/Replace mode Insert T
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Description of Movement Standard Keystroke | Alternate Keystroke
Delete character Delete X

Clear to end of line "W

Delete line (clearsto end of linefirst) "D

Insert line "N

Function keys F1..F10 Escape,1.. Escape,0
Calculator/Calendar "C

Keystroke Editing

At any entry point in GENERAL, keystroke editing is available for the entry of text. In some cases,
such asin LIST command entry, additional keystrokes like the insert-line and delete-line functions
areavailable. Askeyboards vary from one terminal type to another, standard PC-style keyboards
are not always available, and GENERAL provides aternate keystrokes to perform the functions
noted above.

The alternate keystrokes identified above are the defaults supplied with GENERAL. They can be
modified if necessary, to suit the requirements of a particular site. One common modification isto
re-map the "Delete Character" keystroke to the Delete key. Thisisnot GENERAL'’s default because
on many systems the Delete key is the system interrupt key, and is unusable as an editing keystroke.
However, many system administrators change the interrupt key to something else, leaving the Delete
key as an option to use asthe Delete Character key. See the Appendix for more information about
keystroke mapping.

The calculator/calendar option can be used at most entry points. If the cursor isin anumeric field,
the calculator may be used to insert a numeric value; in a date field, the calendar can insert a date.

Non-printable Characters

To enter non-printable characters into a command, such as a <tab> or <bell>, use GENERAL's
ASCII notation. ASCII notation is a4-character code, starting with atilde (~), followed by three
digits.

~009 isASCII value9 (a<tab> character).
~013 isASCII value 13 (a carriage return).

Quoting

Literal vauesin reports must be quoted. By quoting, GENERAL istold to ignore spaces and other
special characters, and treat the quoted value as a whole. Quoted text simply is surrounded by
guotes: " Thisis quoted text" .
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If the text to be quoted contains quotes, then use single quotes: "This text contains " quotes
inside"’.

On-lineHelp

GENERAL provides on-line help at amost any entry point. Thisis accessed from the F1-help key.
This keystroke invokes a display of help for that particular entry. In addition, from the help ring
menu, both keyboard help and additional topics can be displayed.

Help displays can occupy more than one screen. In those cases, the Page option (or page-up and -
down keystrokes) can be used to scroll through the screens.
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REPORT GENERATION

PROMPT Mode

What isPROMPT Mode?

One of the two methods GENERAL offers to create reports is the PROMPT mode. This mode
provides a full screen, interactive method of selecting files and fields, choosing sort criteria and
break points, and establishing filtering criteriato print just selected records on the report.

PROMPT mode differs significantly from the LIST mode in its user interface, but both modes
ultimately can produce the same report. Reports designed in the PROMPT mode are converted by
GENERAL into LIST commands.

Using PROMPT Mode

The best way to explain the PROMPT mode is by example. This chapter will take you visually
through a series of steps, using PROMPT mode, to create a report from the demonstration file,
DEMO.CUST. The report will sort the file by salesperson, and produce subtotal information
whenever the sal esperson changes.

| nter active Report Definition Header

Initial Definition
PROMPT mode is a maintenance program. Reports are identified by a name, and there are severa
options presented to maintain portions of the report definition.

A report definition is divided into the following elements, most of which are accessed by the ring
menu at the bottom of the screen:

Header Theinitia screenis used to maintain eements such as the report title, the file's name,
column width, output device, and so on.

Field Datafields are specified in atable, or can be "painted” viaavisual mode within this
section. Data can represent fields defined in the file's dictionary, calculations,
linkages to related files, and text. In the visual mode, text can be typed where
desired, and data positions can be defined or moved with cursor motion keys and
function keys.
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Break GENERAL can generate subtotals whenever the value of a field changes while
printing the report. The specification of the field to test is called abreak point. Up
to nine break points can be specified per report, with subtotal calculations nested
automatically.

Sort Normally, a report will be sorted by the natural order of the report file. The sort
option alows the specification of one or more sort criteria, each nesting within the
prior one. Each sort criteria, or segment, can be ascending or descending.

Criteria Records can be selectively printed in GENERAL. By imposing selection criteria
based on simple relationa expressions, suchas YTD.SLS > 0, areport can filter the
data before printing it. Filtering based on severa criteriais also possible, with each
expression connected with an AND or an OR.

Hdr/Ftr GENERAL automatically creates logical headers and footers for each report. If the
automatic headers or footers are not what is desired, then they can be customized.
Both report-level and break-level headers and footers are supported. Any headers or
footers that are not customized, or are set to null, revert to the defaults.

Run This option compiles and executes the report, after first prompting for an execute
option. The execute options available are:

The report, as generated, can be executed.
The LIST command generated can be edited. Once edited, the options are
again presented, so that the edited version may be executed or saved, using

the next option.

The LIST command generated/edited can be saved as a RUN command, just
like a command saved from the command history stack.

Delete This option will delete the report definition, after verification.
Print This option will print a hard copy of the report definition.

Definition Header
Each definition header element is described below.

Name

A report name can be from 1 to 20 letters, digits, and underscores. It cannot contain spaces. If the
name entered isn't found, GENERAL will ask you if it is a new report definition, and offer an option

to copy the definition of an existing report.
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If you don't know the name, F2-list will present a list of previously defined reports and their
descriptions.

Press F10-exit to return to the main menu.

Title/Description
Enter adescription for this report. GENERAL usesthisas atitle, if the report-level header is not
customized.

File
Enter afilefor thisreport to print from. The file must have been defined in GENERAL 's dictionary,
or in asupported externa dictionary.

If you aren't sure of the name, enter awildcard, such as AR*, or press the F2-list files key.

The file entered here is called the primary file for the report. If the dictionary specifies linkages
from thisfile to other files, then data presented on the report can include data from those related
files.

Report/Export
Enter the format of this definition.

1if thisisareport, with columnar formatting
2 for adelimited ASCII export

3 for afixed position ASCII export

4 for a Data Interchange Format (DIF) export
5 for a WordPerfect merge format export.

Width
For a report (as opposed to an export), enter the number of columns for the report. This value
defaultsto 132.

If you are creating labels, with multiple labels across the page, then this should specify the width for
each label.

Height

If the report data fields are to be stacked, asin amailing label, you can specify afixed number of
lines that GENERAL should always print, regardless of how many lines are actualy filled with
values. If this setting isleft blank, or isset to 0, then GENERAL will base lines printed on the data
itself at run time.

Across
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To print more than one record across a page on aline, specify the number of records to spread across
the page here. Thisisuseful for labels, when the number of |abels per line is more than one. Take
care to properly set the Width value for each element going across the page. GENERAL will figure
out how many total columns are required by multiplying the Across value and the Width value.

Output
Enter the standard output device for this report. If not specified, then the report will print to the
VDT.

To prompt for aprinter, aVDT, or afile name at run-time, enter theword PRINTER. For an export,
if only a file name should be prompted for, enter the word FILE. To print to a work file first,
display the report, then optionally print the report, just enter the word PREVIEW.

Alternate Sort

If thefile specified has Sorts defined in its dictionary, then any of those sorts can be specified to alter
the natural order of processing for the report. When asort is specified, the Start With and End With
range specifications apply to the Sort order rather than the file's default sort order.

If you don't know the name of a sort, then pressthe F2-list alternate sort key to choose from alist.

Sart with

To processjust arange of records, rather than the wholefile, enter a starting point here. This starting
point relates to either the natural order for thefile, or to the Alternate Sort, if specified, above. The
report will begin processing records at the first record after (or matching) this entry.

End with
Enter the ending point of the range.

If either the Start with or End with element isleft blank, then the report will process from beginning
or through the end of the file, respectively.

LineBreak
To generate ablank line every n lines, enter the number, from 2 to 99.

Sop
To stop the report after a certain number of lines have printed, enter that number here.

Double Space
Vertical Totals
Print Blanks
Paginate
Recap Page
Print Detail
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Col Heading
Enter 1-No or 2-Yesto each of these toggles. They each do the following:
Double Space will add a blank line after each record printed.

Vertical Totals will force any footer to format total presentations in a vertical, table oriented
structure.

Print Blankswill print all lines specified, even if they contain no data. For example, if aname and
several lines of address are stacked, setting Print Blanks to No will suppress printing of empty
addresslines.

Paginate controls whether or not page headers are printed. If set to No, then datais printed in a
stream. Normally, thiswould be set to Yes.

Recap Page, if set to No, will suppress the printing of the recap page. The recap pageis asummary
of the report, printed after the report is complete.

Print Detail indicates that each record should be printed on the report. If set to No, then only
subtotal s and report totals are printed.

Col Heading indicates that default page headings should include column headings. If set to No,
then only thetitleis printed. If the report heading is customized, this option has no effect.

Label Printing

To establish parameters for [abels in Prompt mode, determine the number of columns and rows each
label usesin the mode your printer will print. A typical 3.5" by 1" labd will alow 35 columns and
6 lines per label when the printer is printing a10 CPI. When there is more than one label per line
calculate the columns from left label edge to the next left label edge, as opposed to just the exact
dimensions of asingle label.

The Width element should be set to the number of columns from label to label, and the Height
element should be set to the number of lines from label to label. Finally, the Across value can be
set to the number of |abels per line.

To keep GENERAL from producing a page heading and form feeds between "pages”, set Paginate
to No.

To cause GENERAL to shrink up any blank lines on the label, set Print Blanksto No. Aslong as
the Height element has a value, the labels will print with the proper number of lines.

Field Specification
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The datafor areport is specified through the Data Specification table. Field names, calculations,
linkages (fields from related files), and text, can all be specified in any row of the table.

Moving across the table, GENERAL prompts for optional information, based on the type of data
specified in any given row. Pressing the F9-exit or F10-exit key will invoke the verification prompt.

From the verification prompt for the table, Visual mode can be accessed, which formats an image
of the report lines and alows editing of that image to add text or new fields, or to modify existing
ones. Changes made in visual mode are reflected in the data specification table, and vice versa.

Field/@CALC
Enter afield name to place on the report, or choose one of the function key options.

F2-list fields will present aselection list of fields defined in the dictionary for the report file.
F3-insert will insert ablank row into the table.

F4-delete will deletethe current row. If thereis afield specified in the row, GENERAL will
verify the deletion.

F5-link will issue promptsto generate alink field definition. A link field definition instructs
GENERAL to get data from a related file for this report. More information on link field
definitions is presented later.

F6-calc will issue prompts to generate a calculation field definition. More information on
calculation fields is presented | ater.

F7-text will issue promptsto place literal text on the report. Note that the Visua option also
allows placement of text on the report.

Pressing the F9-done or F10-done key will exit table maintenance and present the
verification prompt.

Column Specifications
Typeisnot maintained. It indicates the date type (Text, Number, or Date) and the columns for the
data on that row.

Col and Row specify the position for the data. GENERAL maintains this information for you, or
it can be overridden.
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Aslong as GENERAL keeps track of column and row positions, they will "float" as new datais
inserted. Once the column or row position is manually changed, it becomes "fixed", and GENERAL
will not attempt to change the position.

If the position has been fixed, it is possible to force it back to a floating position calculation by
pressing the F2-float position key, or by entering O as the column position.

Note: once Visual modeis used to maintain the format of the report, all data positions become fixed,
unless Visual modeis exited with the F10-exit key or no datais changed while in Visual mode.

If aposition conflict is detected, GENERAL will place an asterisk (*) between the column and row
position fields of the rows that would overlay other data.

Tot, for numeric fields only, may be set to yesto generate automatic cal culations for subtotals and
report totals for the data.

Avg., for numeric fields only, may be set to yes to generate average cal culations.

Max, for numeric or date fields, may be set to yes to print the column maximum at subtotal and
report total levels.

Min, for numeric or date fields, may be set to yesto print the column minimum.

Pct, for numeric fields only, may be set to yes to print a calculated percent of total for each line,
including subtotal lines.

Cnt, for any field type, may be set to yesto print the number of records printed at subtotal and report
total points.

Case, for text fields only, may be used to override the default case for the field:

1 No case conversion
2 Force to upper case
3 Forceto lower case
4 Force to proper case (This option will slow report printing.)

Date, for date fields only, may be used to override the default format and precision of date fields:

Jan/1992
01/1992
01/92
Jan/92
1992

ahrwNBE
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6 1992/01
7 92/01

NDP, for text or date fields, if set to Yeswill suppress the printing of duplicate sequential valuesin
the column.

Link Field Definitions

Link Fields
Pressing the F5-link key for afield name accesses the link field definitions. GENERAL will then:

Prompt for a 1 to 15 character link definition name
Present a window of related files to choose from
Present a window of fields from the target file.

Once each of these elements has been selected, GENERAL creates a link definition field in the table,
and continues prompting for other table elements.

To modify the definition of an existing Link, press & link key while the cursor is on the link
field name.

Note that you can also enter Link Field Definition mode by entering a unique @ahaihKn a new
row. GENERAL detects the @LINK and begins the prompts for the definitions.

To abort the definition at any time while in the prompts, presB1Bexit key.
Calculation Field Definitions

Calculation Fields
Calculations are defined with th&-calc key. GENERAL will prompt for:

A calculation name (1-15 characters)
Type codes

A column heading

An expression

The name uniquely identifies this calculation, and in later calculation definitions (defined after this
one), the calculation can be referred to by its name.
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The type codes, column heading, and expression instruct GENERAL how to derive and format the
calculation. These elements are described in detail in the Dictionary chapter, in the Fields section,
and aso in the Keyword Reference, under @CALC.

Briefly, type codes always contain a data type and length:

T,L 30 defines a 30 character text field.
N,L 12 defines a 12 character numeric field.
D,L 10defines a 10 character date field.

Additional codes can be used to define justification, line depth, numeric precision and formatting,
and time precision.

Visual Mode

Editing the Report

PROMPT’s visual mode provides an on-screen view of how the report columns will look when the
report is generated. Visua mode is asimple text editor, with the fields from the Field Specification
table placed at the row and column positionsindicated. Fields are indicated by atwo-character code,
with the balance of the field length filled with tilde (~) characters.

Within this mode, fields can be moved or modified, new fields can be defined, and text can be added,
all through use of the function keys, cursor motion keys, and typing.

Once editing is complete, GENERAL scans the text and updates the Field Specification table.

Take care, when editing the visual image, that the field identifier codes don’t get changed.
Also, ensurethat thereisalwaysa spacein front of the code. It ispossible, for example, to type
anew version of a code and tilde sequence, then erase the old one, but if you make amistake, or exit
the image prematurely, you may lose the field specification. The preferred method isto use the F3-
move function key.

Note that changing the length of afield by erasing tildes doesn't modify the field definition length.
GENERAL will reinstate the defined length once visual mode is exited.

Editing data fields

Pressthe F2-data key at any point. If the cursor is on an existing field, then that field definitionis
placed in adefinition window. The definition window provides maintenance to each table column
(Tot, Avg., NDP, etc.) for the field specified only.

If the cursor is on blank space, the field definition window is opened, and you can enter or search
for the field you wish to place at the cursor point.
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GENERAL will verify that the length of the field chosen will fit where the cursor placesit, so be
sure you allow space after the cursor for the field you intend to place there.

Moving fields or text

To move any word in the text, including fields, place the cursor on the word and press the F3-move
key. GENERAL will block out the field and present a"move to" edit screen. Move the cursor to
the point where you want the left edge of the word to be placed, and press the F3-move key again.
If the word will fit in the space chosen, it is moved there. If it isafield definition, the column and
row positions are updated immediately.

To abort the move, and restore the word to its original position, press the F10-exit key before
completing the move.

Saving or Aborting
When visua editing is complete, press the F9-exit or F10-exit key. GENERAL will issue
verification prompt.

Yes savestheimage and updates the field definition table for any changes made.
No reinvokestext editing.

Press the F10-exit key to abort any changes made while editing the image. The original field
definition table will be restored.

Break Specification

Break Points

Break pointstell GENERAL how to group data on areport for subtotal calculations. Normally, a
break point will be associated with the sorting order for a report, but GENERAL doesn't force a
relationship. It istherefore the report designer’s responsibility to ensure that break point definitions
are logical with regard to the order in which records are printed on the report.

A break point can be based on any field or ca culation, and the data specified can be further modified
when GENERAL calculates its value for testing whether or not to generate abreak. For example,
adate can be modified so that a break will only be generated when the year changes.

Break points can cause either aline break or a page break. A line break simply prints a break level
footer, then skips aline, then continues, either with the next group’s header, or the records associ ated
with the next group. A page break prints the footer, but then skips to the next page before
continuing.
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GENERAL supports up to nine break levels. The break point definition table provides nine rows.
The order in which breaks are defined determines how GENERAL calculates any associated
subtotals. The calculations are nested, so that a break in level 2 will trigger breaks in levels 3
through 9, with subtotals printed and initialized.

Break Control

If the break to be generated isn't to be based on the full value of the field specified, then specify a
"control" value. Control values convert the data value for purposes of reducing the detail level of
the break.

For atext field, you can modify the number of characters on which to basethe break. If the number
of characterswere set to 1, then a break point would be generated for each letter of the al phabet and
each digit.

For anumericfield, you can to group values together in even amounts. For example, entering 5000
would group al values 0-4999 as "0", 5000-9999 as "5000", 10000-14999 as "10000", and so on.

For adatefield, GENERAL will normally break when the date changes, however, you can adjust
the break to amonth or year precision, and specify aformat for the break value:

MMMYYYY Jan/1992
MMYYYY 01/1992
MMYY 01/92
MMMYY  Jan/92

YYYY 1992
YYYYMM  1992/01
YYMM 92/01

Sort Specification

Sorting

Reportsin GENERAL may be sorted on any number of fields, so long as the number of characters
used by all sort fields, plus GENERAL’s 2-character overhead, doesn't exceed the underlying
language’s key size limit. When calculating field lengths, note that numeric and date fields aways
use 10 characters in a sort. If the fields specified do exceed the key size limit, GENERAL will
truncate automatically to that limit.

The PROMPT mode sort table can handle up to 9 sort field level s, which should accommodate any
report. |If more sort levels are required, then the report must be generated through List Mode entry.
The sort levels specified sort the report in hierarchical fashion. The second level sorts within the
first, the third within the second, and so on. Each level can be sorted in either ascending or
descending sequence, specified in the Order column.
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Criteria Specification

Selection Criteria

In GENERAL, the method used to impose filtering criteria on the data to be placed on areport isthe
select phrase. A select phrase is made up of one or more relational expressions that compare two
fields, or afield and a constant, to determine if the criteria of the expression is true or fase. If
multiple expressions are required, they may be connected by the keywords AND or OR. The AND
connector indicates that the two expressions so connected must each be true, while an OR indicates
that either may be true.

For still more control, GENERAL supports the use of parentheses. Normally, AND takes
precedence over OR, so that: expr-1 OR expr-2 AND expr-3 evaluates as expr-2 AND expr-3 first,
then if both expressions are true, or expr-1 is true, the selection passes. What if the desired
evaluation is actually to test expr-1 and expr-2 first, then if either passes, and expr-3 passes, the
selection passes? To do this, parenthetical control is necessary:(expr-1 OR expr-2) AND expr-3.

In PROMPT mode, GENERAL supports both AND and OR connectors, and one level of
parenthetical control through the "Group AND" and "Group OR" functions. In especialy complex
selection phrases, sometimes a greater level of parenthetical control isrequired. In such cases, List
Mode entry of the report will be required.

Expression e ements
The criteria specification table provides arow for each relational expression, and the connector to
the next relational expression, if required.

The Field/ @CAL C column can be any field from the file being LISTed, or any calculation or link
name defined in the Data section of the report definition.

If you aren’t sure of the names, use the F2-list field’s key. Other function key actions availablein
the Field/ @CALC column are:

F3-insert inserts a blank row.

F4-delete deletes the current row.

F5-group AND denotes anew parenthetical level, connected to the prior level with an
AND.

F6-group OR denotes a new parenthetical level connected with an OR.

F9/F10-done exits selection criteria maintenance.

The Oper column (operators) provides for specification of how the relational expression elements
are to be compared. The operator is a Boolean math symbol from this list:

= Equa to
> Greater than
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>=  Greater than or equal to
< Lessthan

<=  Lessthan or equal to
<>  Not equal to.

If the Field/ @CALC column specifies a text value, as opposed to a numeric or a date, then the
following operators are aso available:

==  Contains

+=  Contains at position 1 ("starts with")

-= Does not contain

~=  Approximately equal to (may vary by implementation; on BBx this implements
regular expression matching).

The Expressions column allows entry of a comparison expression. This can be a simple field,
calculation, or link name, a constant, or a mathematical expression involving field names, constants,
and simple math symbols (+ - * /).

The expression must evauate to the same data type as the Field/ @CALC data. For example,
numeric fields must be compared with a numeric expression, text fields with a text expression.
Examples, in each case, might look like this:

Numeric: 0
1000
YTD.SLS+ 9500
Text: "
" 92701"
STATE+ZIP
Date: CND " 123192" (uses CONVERT-DATE keyword)

" 12/31/92" implicit date conversion in select phrase
DATE.DUE + 30

Thefirst three columns make up an entire relational expression, and the last column can befilled in
If required, to connect two relational expressions.

If thefield or @CALC valueis atext field, and the expression entered doesn't appear to be afield
name or an expression, it will be quoted automatically.

Header S/Footers

Custom Headers and Footers
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GENERAL supports the definition of custom headers and footers; in the LIST mode through the
HEADERnN and FOOTERN keywords; in PROMPT mode through the Hdr/Ftr section.

Hdr/Ftr first issues a selection window for the header or footer to customize. All reports have a
Report Page Header and Footer. The page header is printed on every page, while the footer is only
printed once, at the end of the report.

Break levels also have headers and footers. By default, GENERAL will produce break point footers,
but not a break point header. Therefore, to produce such a header, customization is required.

Text Editing
Headers and footers are maintained in atext editor. Data and text can be placed anywhere in the edit
region. The following function keys are active in the text editor:

F2-data Add or maintain adata element in the header or footer. Data dements
can include simple field or break value references, or can be
calculation expressions.

F3-move Move a word to another position in the text. If the word is a data
position, then the definition is updated to reflect the new position.

F4-re-display Re-displays the edit window.

F5-copy defaults Overlays the text with the default header or footer that GENERAL
would normally generate. If thereis aready text, GENERAL will
verify the replacement before the old text islost.

F6-copy from Thisfeature added in Version 4.1, prompts for another footer or header
level, and copies the custom footer or header to the current level
being maintained. Any calculations that reference @BREAKN, or
any group or report summary functions, such as GSUM(), will be
modified to reflect the current level. Thisfeature alows you to create
a custom footer and then simply copy it to other levels, without the
editing steps required in Version 4.0.

Data Definition

To add a new data el ement to a header or footer, move the cursor to the point where the datais to
be placed, and press the F2-data key. To modify an existing data reference, place the cursor on the
definition label, and press the same key.

Data elements are defined by type codes and an expression. The type codes are identical to those
described in the Dictionary chapter for Field definitions.
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Briefly, type codes always contain a data type and length:

T,L 30 defines a 30-character text field.
N,L 12 defines a 12-character numeric field.
D,L 10defines a 10-character date field.

Additional codes can be used to define justification, line depth, numeric precision and formatting,
and time precision.

The expression can be a smple data element or break value reference, or can be a more complex
expression, aslong asit fitsin 60 characters. Some examples might be:

@BREAK1, which prints the value of thefirst break point level.

100*DIVIDE(GSUM(YTD.SLS,1),RSUM(YTD.SLYS)) to calculate the group level 1
percent of the report total for thefield YTD.SLS.

Moving text
To move aword from one point to another, use the F3-move key. Move the cursor to the word, and
press the key. Then move the cursor to the new position and press the key again.

Blank lines
Add blank linesto a heading by placing adot (.) or the word @LINE by itself at the left margin of
theline.

LIST command

Ad Hoc Report Generation (with optional Assist Mode)

What isList Mode?

GENERAL's List modeis an "English-like" report writing language designed to make the process
of creating reports both fast and intuitive. All reportsin GENERAL are ultimately created by the
report writing language, though in other modes the command is generated through some means other
than direct entry. Thismodeiscalled "List Mode" because the command used to generate reports
iscalled the"LIST" command.

List mode is comprised of atext editor, for direct entry of a LIST command, and also an assist mode,
for point-and-shoot assistance with the creation of a LIST command.
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Users of prior versions of GENERAL will be pleased to see that the new command editor features
multi-screen formatting of commands, with a specia "execute" keystroke, rather than the basic one-
screen, <Return> execution. The assist mode isaso new in Version 4, and will likewise please users
of older versions.

Executinga LIST command
To execute a LIST command:

Type the command (or use the assist mode).
Press th&9-execute key.

The elements of the command can be entered all together, or can be spaced across several lines or
pages. After pressing the execute key, GENERAL examines the command, builds the appropriate
run-time code, and produces the report.

While in the command editor, you can enter assist mode by pressiRB-#saist key, or copy a
command from the command history stack by pressing3Hastory key.

To abort the command, and return to the main menu, preBd@hexit key.

What isa LIST command?
A LIST command is made up of five elements. Three of these elements are required; the other two,

optional:
LIST starts the command.

Fileename is the second word. The file must be in GENERAL's dictionary or in a
supported external dictionary. This element is callegthmary file or the
LIST file.

Field-phrase consists of field names, calculations, links, text, header and footer sub-
phrases, and interspersed keywords. The field phrase controls both what will
print on the report, and how it will look.

Sort-phrase is one of the optional elements. The sort phrase instructs GENERAL how to
sort the records before the report is produced. Sort phrases can consist of
field names, calculations, links, and the DESCENDING keyword, which can
precede any data element to change the sort order for that particular item. If
the default case-insensitive sort is not desired, so that "Smith" would sort
differently from "SMITH", then the FULLCASE keyword can be used before
any field.
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Select-phrase isthe other optional element of the LIST command. A select phrase filters
the data to be placed on the report. Instructing GENERAL to only print
records that meet the selection criteriaimposed by the select phrase performs
the filtering. The selection criteria is made up of one or more relational
expressions, Boolean (AND/OR) connectors, and parentheses where
required.

An example of acomplete LIST command might be:
LIST (LIST command)
DEMO.CUST (file-name)
ID NAME TOTAL YTD.SLS (field-phrase)
SORT DSND YTD.SLS (sort-phrase)
SELECT YTD.SLS>0 (select-phrase)
Run-time Replacements
At any point in the LIST command, arun-time replacement can be used rather than text. The most

common run-time replacement is a user-prompt for selection criteria.

Run-time replacements can take one of two similar forms. The first one smply encloses a prompt
in double brackets:

LIST DEMO.CUST ID NAME TOTAL YTD.SLS SELECT YTD.SLS > [[Minimum YTD
Saled]

Thiswill issue the prompt Minimum YTD Sales at run-time, and use whatever value the user enters
asthe value for the report.

The second form provides more control. If the text prompt is enclosed in quotes, GENERAL looks
for atype parameter, and an optional default value. The type can be T, N, or D, to require text,
numeric, or date input, respectively. A type of N can be immediately followed with a digit,
indicating the decimal precision.

[["Minimum YTD Sales"," N2",1000]] will prompt for a precision 2 number, defaulting to 1000.
[[" Enter start date"," D" ," 123192" ]] will prompt for a date, defaulting to December 31, 1992.
Note that when prompting for a date, the value that will replace the prompt at run-time will be an

internal date "number”, not a date formatted in readable form. It would be useful in a select phrase,
but not in a page header, for instance.
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Sub-stringing

Data fields can be sub-stringed on the command line to print just a portion of thefield. For example,
I TEM_CODE(1,3) would display, sort, or select on just the first 3 characters of the ITEM_CODE
field. GENERAL makes no attempt to verify the validity of the sub-string. If afieldisdefinedin
the dictionary as 15 characters, and the sub-string reference is field-name(5,20), an error will occur
when the report beginsto print.

This feature is a shortcut method for performing a simple command line calculation, and can be

useful in sort phrases and select phrases. For instance, if a product code is in the first three

characters of an inventory item, you could sort areport by product code and description like this:
SORT ITEM_CODE(1,3) DESCRIPTION

Compound LIST commands

Separating them with a double semi-colon can chain several LIST commands together. Each

command will be produced as a compl ete report in sequence.

The following example will run three reports. The last report is a stored command name.

LIST DEMO.CUST ID NAME TOTAL YTD.SLSON LP;; LIST DEMO.CUST BREAK
SLSPID NAME TOTAL YTD.SLSON LP;; REPORT_1

Comments
Comments can be added to a LIST command by enclosing them between exclamation points (!). For
example:

LIST DEMO.CUST ID NAME TOTAL YTD.SLS!Prompt user for selection criterial SELECT
YTD.SLS> [[" Enter cutoff",N,Q]]

Direct Entry

A simple example

LIST DEMO.CUST ID NAME TOTAL YTD.SLSTOTAL YTD.COST

This example is a simple list command, used to generate a four-column report from the
demonstration file, DEMO.CUST. This command has the three required elements of a LIST
command:

The command itself: LIST

A file name: DEMO.CUST
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And a field phrase: ID NAME TOTAL YTD.SLSTOTAL YTD.COST

The field phrase contains four field names from the dictionary of DEMO.CUST, used by GENERAL
to create the four-column report. The field names are ID, NAME, YTD.SLS, and YTD.COST. The
command also contains the keyword TOTAL in two places, used to tell GENERAL to calculate a
total for the two columns that the keyword precedes, YTD.SLS and YTD.COST.

Aggregate keywords
In addition to TOTAL, GENERAL has several other keywords used to calculate column aggregate

values. They are AVERAGE, COUNT, MAXIMUM, MINIMUM, and PCT-TOTAL.

Each of these keywords can be used in front of a field on the report. AVERAGE, PCT-TOTAL, and
TOTAL are valid for numeric fields, MAXIMUM and MINIMUM for either date fields or numeric
fields, and COUNT for any type of field.

With the exception of PCT-TOTAL, more than one aggregate keyword can precede a field.
GENERAL will do its best to line up the column calculations under the column, or it may switch to
a vertical format if all the column calculations can't be made to fit under their respective columns.

Sorting
This next example introduces some new concepts. Only one additional column has been introduced,
SLSP, but more control has been taken over the presentation of the report.

LIST DEMO.CUST BREAL SLSPID NAME TOTAL YTD.SLSTOTAL YTD.COST
SORT SLSPDESCENDINGYTD.SLS

First, there is a sort phrase in this report. The sort phrase begins with the keyword SORT, and
contains two fields, SLSP and YTD.SLS. The report is sorted by SLSP, then within SLSP, it is
sorted by YTD.SLS. The keyword DESCENDING precedes the YTD.SLS field, so that segment
of the sort is in descending order.

Sorting by SLSP causes all the records from each salesperson code to be grouped together, which
leads to the next enhancement to the report: break points.

Break pointsand Subtotals

GENERAL supports the generation of report break points with the BREAK keyword. When the
BREAK keyword is used, GENERAL watches the value of the next field while the report is printing,
and when it changes, generates a break point. A break point causes the report to skip a line,
normally to print subtotals for the group of records just printed. When a break point is generated,
GENERAL prints areak level footer, then abreak level header for the start of the next group.
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The level indicates which break point is generated. GENERAL supports up to nine nested break
pointsin areport. Thefirst one encountered in the LIST command isthe highest level, level 1; the
second is considered level 2; and so on. Imagine areport of invoices, sorted by salesperson and date.
A report could issue break points whenever either the salesperson or the month changed, by
including BREAK SLSP ... BREAK MMYY DATE.... Whenever the month changed, a level 2
footer would be printed, and initialize any subtotals for the monthly calculations. There could be
many month breaks for each salesperson, and there would be many footer/initialization cycles before
finally alevel 1 break is generated, which triggers both the final level 2 break, and the level 1 break.

GENERAL by default will generate footers for each break point. The footer will contain data for
the break point value and any column calculations, and a so some formatting text. GENERAL will
not, by default, create a header for each break point. The only default header is the page header.

To generate a break level header, or to customize footers, the LIST command can contain HEADERN
or FOOTERnN keywords and associated sub-phrases.

There are several types of breaks. The example above shows avisible line break. That means that
the field used to generate the break is visible on the report, and the break will skip aline before
continuing on with the report. A page break can aso be generated, with the BREAK-PG keyword.
In this case, the break will skip to the next page before continuing the report. There are aso silent
versions of the line and page breaks SBREAK and SBREAK-PG. A silent break doesn't print a
column for the break point value. Instead, the break value is only displayed in the footer. Break
points generated by the PROMPT mode are always silent breaks.

Column Positioning

GENERAL supports multi-row reports, so that the data from each record can span several rows.
Normally, when fields are smply entered into the LIST command, GENERAL will place them from
left to right, one space apart, and will move to the beginning of the next line and continueif afield
will cross over the right margin.

If that default positioning isn't what is desired, there are several keywords that can be used to
overrideit. The most precise of theseisthe TAB keyword.

The TAB keyword accepts one or two numeric parameters. If there are two, then a period must
separate them (and there can be no spaces). The first number is the column number for the next
field. The second number, if present, is the row number. GENERAL remembers where the field
would normally be placed, relative to the prior one, and if the row number isn't specified, the default
row will be used. TAB 60.2 means "place the next field at column 60, row 2".

Other keywords used in formatting are NEWLINE and SPACE. NEWLINE causes the next field
to be placed at the beginning of the next line, relative to the prior field. SPACE takes a simple
numeric parameter, which defines how much space to place between the end of the last field and the
start of the next field. The default is one space; SPACE 20 would use twenty spaces instead of one.

REPORT GENERATION - 34



Link Field Definitions

GENERAL provides several ways of looking up datain files related to the LIST file. One of those
methods is caled alink field definition. A link field definition uses a pre-existing link specification
between the LIST file and some target file. These specifications are defined in the dictionary. For
example, thereisalink specification between the DEMO.CUST file and the DEMO.SLSPfile. The
link field definition DEMO.SLSP.NAME uses it to look up the salesperson name from the
salesperson file, and place the name on the report.

GENERAL recognizesthe":" asalink field definition operator. Immediately preceding the ":" is
afile name. GENERAL will look for a link specification between the LIST file and that file.
Immediately after the":" isafield name. GENERAL looksin the target filefor that field. Assuming
that all the information isfound, a cross-reference calculation is built to retrieve the desired data.

Link field definitions can be more complex than this. For example, if thereisapartia key (one-to-
many) relationship to the target file, then the file name can be preceded with an aggregate operator:
@SUM:, @AVG:, or @CNT:. Theseinstruct GENERAL to total, average, or count all the related
records in the target file. The definition @SUM:DEMO.INVOICES:AMOUNT will total the
AMOUNT field from al records in the DEMO.INVOICES file that are related to a given customer.

Also, link field definitions can be nested, so long as there is no more than one partial key
relationship in the chain. Thelink field definition DEMO.CUST:DEMO.SLSP:NAME would chain
from whatever the LIST fileis, to the DEMO.CUST file, then from there to the DEMO.SL SPfile,
finally retrieving the NAME field.

Literals
You can place literal text anywherein aLIST command, by enclosing the text in quotes.

Run-time calculations

GENERAL s dictionary provides the ability to pre-define calculations, so that a user creating a report
can simply reference the calculation as any other field. ThefieldsCITY_ST _ZIPand MTD.PROFIT
in the demonstration customer file are examples of pre-defined calculations.

Sometimes, however, a calculation may not be defined ahead of time. At those times, rather than
adding the calculation to the dictionary, the cal culation can be defined at run-time with the @CALC

keyword.

@CALC is afunction keyword, so that its parameters must be surrounded by parentheses. The
parameters are:

Type codes, which define the data type, length, and optional formatting information.
The type codes must be enclosed in quotes.
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A heading also enclosed in quotes, to be used by the default page header.
An expression from which the data to be printed is derived.
Each of these items is described in detail in the Dictionary chapter, under Field specifications.

Once defined in the LIST command, the calculation can be referred to by name in other calculations,
or as a standard field.

Sorting by calculations

Reports can be sorted by a run-time calculation, just as if it were a normal data field. Like data
fields, if the calculation results in multiple records in a partial key cross-reference, then the sort is
invalid. However, any calculation that resolves to a single value is valid in a sort phrase.

One benefit of this is the ability to sort on a summary calculation, using the GSUM() and related
functions. Here's an example:

LIST DEMO.CUST BREAK SLSP TAB 40 TOTAL YTD.SLS NO-DETAIL SORT
@CALCSUM("N,L10,2","" ,GSUM(YTD.SLS,1)) DEMO.SLSP:NAME

The above report will produce a summary report of total year-to-date sales (YTD.SLS) by
salesperson. The report will be sorted by the total YTD.SLS value calculated for each salesperson.
This is accomplished by the GSUM() function, which summarizes a numeric field based on a break
level.

The second sort level may be required due to the way GENERAL resolves ties in sort levels.
Without the additional level, if two salespersons have the same subtotal, the detail for both
salespersons will be processed in customer order, resulting in mixed up subtotals. The second level
(DEMO.SLSP:NAME) will keep records associated with a particular salesperson together, after they
have been sorted by the summary value first.

Other controls
The DOUBLE-SPC keyword turns on double spacing. The STOP keyword requires a numeric
argument, and tells GENERAL to stop the report after that many records have been printed.

There are many keywords that execute various controls over the report. A whole series of switch
keywords (NO-BLANK, NO-DETAIL, etc.) turn off various features. A glance through the
Keyword Reference chapter provides a great deal of information.

Custom Header s and Footers

Custom headers and footers may be defined in the command with the HBADEROOTER
keywords. These are described in detail in the Keywords chapter.
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Printing the output
By default, when GENERAL produces a report, it is printed to the screen. To send the report to
another output device, the ON keyword is used.

ON requires one parameter. That parameter is usualy a printer name, such as LP or P1, or a
filename, in quotes, such as "/usr/allen/export.dif”. There are also four special names recognized
by GENERAL:

VDT forces output to the VDT.

PRINTER  prompts the user for a printer device, the VDT, or afile. Thisisthe most
flexible printer "name”.

FILE prompts the user for afile name.

PREVIEW printsthe report to awork file, in any dimension (WIDTH and LENGTH can
be specified), then presents a scrolling window view of the report on screen.
If the report looks good, it can be sent to a printer.

Label Printing

Label printing with the LIST command is asimple matter of determining the number of columns and
rows each label uses. A typical 3.5" by 1" label will allow 35 columns and 6 lines per label when
the printer is printing a 10 CPI. When there is more than one label per line, calculate the columns
from the left label edge to the next left label edge, as opposed to just the exact dimensions of asingle
label. The keywordstypicaly used for labels are:

WIDTH sets the number of columns for each label, from edge to edge.

HEIGHT sets the number of lines per label. This is required if the NO-BLANK
keyword is used.

ACROSS sets the number of labels across the page. ACROSS* WIDTH is the number
of columns used by the report.

TESTPRINT isused to specify anumber of pattern |abels that print before the actual labels
begin.

NO-PAGE turnsoff pagination. When printing labels, normally there should be no page
headers or form feeds between pages. The NO-PAGE keyword turns them
off. If form feeds are needed, then don't use NO-PAGE, but instead set
HEADERO to a blank value or one or more blank lines.
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NO-BLANK suppresses printing of blank lines. If the |abelsinclude multi-line addresses,
where certain lines may be blank, the text of the label can be printed on
sequential linesin al cases by using this keyword. Be sure, however, to use
the HEIGHT keyword to ensure that the labels will be of the proper height.

NO-BLANK will aso eliminate blank lines from the top of the label. If a
blank line is required at the top of each label, and the labels can't be
physically aligned to accommodate this, then place aliteral dot "." by itself
ontheline. TAB 1.1"." TAB 1.2 NAME, for example.

Select Phrase

If there is no select phrase, then GENERAL will produce areport from all therecordsin afile. The
only exception isif the dictionary has been defined to include an auto-select phrase or a skip keys
definition.

When there is a select phrase in a LIST command, then the criteriaindicated by the select phrase
expressions are tested before arecord is printed on the report.

Select phrases can be refined to include any number of relational expressions, separated by the
Boolean connectors AND or OR, and grouped with parentheses, if necessary.

Evaluation Order

Parenthetical grouping may be required to control the order of evauation. A>B AND C>D OR E>F
would group the first two expressions together, so that either: A>B AND C>D or E>F would pass
the selection criteria

If the desired selection isto test the second two expressions together, then parentheses are required:
A>B AND (C>D OR E>F).

Numbers, Text, Dates

The different data types used by GENERAL each must be referenced properly in aselect phrase. Of
course, when comparing two fields, then the fields must be of the same type. When comparing
fields to constants then the constants must be properly formatted.

For text fields, constants must be quoted text. The phrase fragment SLSP =" 100" is an example
of this.

Numeric fields must be compared with unpunctuated numeric values. The fragment YTD.SLS >

5000 shows 5,000 as an unpunctuated number. Negative numbers should be entered with aleading
minus sign: -5000.
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Date fields must be compared to an internal date value, as defined by the host Business Basic
language. GENERAL can detect if a select phrase expression requires adate field if thefirst field
reference is a date data type. For example, in the expression DATE > " 011592", the text value
"011592" will be automatically converted to a date, because the DATE field has indicated to
GENERAL that adate valueisrequired. Theliteral date can also be entered with delimiters, such
as "1/15/92", as long as the order of the month, day, and year segments matches the date entry
convention established for the system.

If aliteral date value is required before a date field is encountered in the expression, then the

CONVERT-DATE keyword may beused. CONVERT-DATE " 1/15/92" <DATE + 30 would force

theliteral date value to be converted to a date.

Expressions

Either side of a select phrase relational expression can contain simple math features, by using the

operators +, -, *, and / to perform addition, subtraction, multiplication, and division, respectively.

For example, to select just sales figures at least as high as the cost times 1.5, enter this:
YTD.SLS>YTD.COST * 1.5

Assist Mode

Assist Mode

When in List Mode, GENERAL provides afunction key option to invoke Assist Mode. This mode

provides a split-screen "pick and point” method of generating aLIST command.

Thefirst thing Assist does is check to seeif thereis afile name specified in the LIST command. |

not, it will prompt for one. Upon selection of afile, GENERAL will load the file's dictionary and

begin the pick and point session to add fields and keywords to the command.

Assist Screen
Assist splits the screen into three regions:

A command window in the upper half of the screen
A field window in the lower left quarter
And a keyword window in the lower right quarter

In the command window is a reverse video block to indicate where the next selection will be placed.
Normally, it is placed at the end of the command.
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Initially, the cursor is placed in the field selection window on the first field. By moving the cursor
around with the cursor motion keys, pressing the page up or page down keys, or by pressing thefirst
letter of the field desired, you can highlight the desired field and press <Return> to put the field into
the LIST command.

To choose a keyword, move the cursor to the right, out of the field window. Then the same cursor
motion keys can be used, to choose the desired keyword. Pressing <Return> on a keyword may
place the keyword into the command, or it may cause GENERAL to issue secondary prompts to get
parameter information.

For example, if you highlight the TAB keyword and press <Return>, GENERAL will prompt for a
column and/or row position.

Assist Options

Assist allows toggling between the command window and the field and keyword windows, by
pressing F2-toggle window. You can edit the command whilein the command window. The insert
point will be placed where the cursor was left, when returning to the field or keyword window.

Asfields and keywords are added to the LIST command, GENERAL maintains an "undo" buffer,
so that the character delete keystroke (typicaly Ctrl-X on Unix, Delete on MS-DOS) will remove
elements, most recent first.

Related files
Assist mode can develop link field definitions with the F3-related file key.

GENERAL will prompt first for afileto link to. Thedictionary of the LIST file determines thefiles
available. Upon selection of afile, the field window changes to show the new set of fields from the
currently selected file.

GENERAL remembers what file was originaly chosen, so pressing the related files key again will
place the original filefirst on thelist, and restore the original field list if it is chosen.

When in arelated file, choosing afield places alink field definition in the LIST command.

Executing the report

When the command is complete, press the F9-execute key to start the report. GENERAL will
invoke the command processor to generate the proper report code, and a so place the LIST command
in the command history.

To quit assist mode, and return to full-screen command entry, with the command created thus far,

press the F10-quit assist key. From there, regular command text editing is possible, or another press
of the F10-exit key will abort the command and return to the main menu.
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VDT Output Control

Buffered Output

When GENERAL prints to the VDT (by default, or when the ON keyword specifies the VDT
device), pages are stored on disk as they are printed, so that the user can easily page up and down
through the report using the PgUp and PgDn keystrokes. GENERAL knows when a particular page
has been aready printed, and quickly re-displays those that have.

Other options available when areport is being buffered to disk are:
F2-first page displaysthefirst page of the report, setting the next page pointer to Page 2.

F3-last page completesthe report to disk, then displaysthe last report page, excluding the
recap page. Note that this option can take alot of timeif the report is large.
At any time, pressing the <Interrupt> key will stop the search for the last
page, and print the page being produced at the time the interrupt is requested.

F4-search Issues a prompt for search text, and processes report pages, starting with the
next page, until a page containing that text is found. Like the "last page"
search, the text search can be stopped by pressing the <Interrupt> key.

No buffering

Asthe disk file used to save alarge report asiit is being displayed can get quite large, the NO-WKFL
keyword can be used to turn off buffering. When the keyword is used, the user can only proceed
forward through the report, one page at atime.

STACK - Run-time Command History

What isthe Stack?

Whilein GENERAL and executing LIST commands, the commands are being saved in ahistory li<t,
available for immediate recall.

The commands are placed on the top of the list each time they are executed, and the last item on the
list drops off. In memory, it looks like a stack, hence the name:

command-1
command-2
command-3

command-max#t
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When exiting GENERAL, the stack is saved under the user ID logged in with, so that the next time
that user ID logsinto GENERAL, the stack isrestored. Note that this can cause confusion if several
people use the same ID.

Stack Options

The stack is displayed in a sel ection window, on one or two pages. Theitem desired is chosen by
moving the highlight with the cursor motion keys, the page up/down keys, or by pressing the desired
number. Commands longer than 70 characters display with "..." at the end of the line. Such
truncated commands are fully displayed once selected for an operation (see Command Verification,
later in this chapter).

Once the desired command is highlighted, choose the desired option:
<Return> runs the command.

F2-edit invokes the command text editor, so the command can be modified. When
you exit the editor, the modified command is placed back on the stack.

F3-save prompts for "saved command" information, and permanently stores the
command under aname. That command is then available for processing by
the RUN command described later in this chapter.

F10-exit returns to the main menu.

Command Verification

If the command is too long to display in the selection window, then GENERAL displaysit in afull
screen window before continuing with the selection option for processing. Additional pages of the
command can be viewed by pressing cursor motion keys at the verification prompt. Choosing No
will re-display the stack selection list. Choosing Edit will invoke the LIST command editor.

Saving Commands

If the Save option is used from the stack command selection window, GENERAL prompts for
information about the command, so that it can be stored under a name and recalled later by the RUN
command.

Name Is used to identify the command. It can contain from 1 to 20 letters, digits,
and underscores. Spaces are not valid.

Description  isused when listing saved reportsin the RUN command.

REPORT GENERATION - 42



Open/Private Open means any user can execute the saved command from the RUN menu,
so long as that user has an access level appropriate for the files used by the
report.

Private means that only the user who saved the command can execute it from
the RUN menu. The user is identified by the login ID used to access
GENERAL.

RUN

What are Saved Commands?

A saved command is apermanently stored LIST command, available for re-execution or editing with
the RUN command. Generaly, the commands are saved from the command stack, using the Save
option of the STACK command. However, since RUN is a standard maintenance program, it is
possible to create new LIST commands directly within the RUN maintenance screen.

Saved commands can be especialy useful when used with run-time replacements. For example, a
report that processes a specific range of invoice dates could be modified to prompt the user for the
dates. Then, when executed from the RUN command, a different date range could be specified from
the same report definition.

Note that saved commands are not the same as PROMPT defined reports. A saved command isa
stored LIST command, while a PROMPT report is a stored report definition used to generate a LIST
command.

Saved Command Maintenance
Name Enter the name of the saved command. The name can be from 1 to
20 letters, digits, and underscores. If the name doesn't exist,
GENERAL will prompt for verification that it is a new name, and
allow the copying of an existing saved command.

To choose the command from a sel ection window, press the F2-list
key.

To return to the main menu, press the F9-exit or F10-exit key.

Description Enter adescription for thiscommand. Thisisused in the selection list
window to help identify the saved command.

Last run Isadisplay-only field, indicating the last time this command was run,
and who ranit. Inthis case, the "whao" isthe operating system login
name.
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Command text is atext-editing window that will alow editing of the LIST command
text.

Verification Options
Yes meansfilethe saved command as displayed.

No  means modify the description or the command text.

Run Run the LIST command associated with the saved command.

Edit Version 4.1 has added a new ring menu option, "Edit", which invokes
the full screen LIST command editor, that offers assist mode, making

it easier to modify the LIST commands from the RUN screen.

Delete Delete this saved command. GENERAL will verify the deletion
before actually performing it.
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DICTIONARY

What isthe Dictionary?

TheLink to Your Data

The GENERAL dictionary module provides the link between the report writing tools and the data
files created and maintained by the application software with which GENERAL isinstalled. The
dictionary describes the characteristics and locations of each element of datathat GENERAL may
use.

In addition, the dictionary can be used to define calculations and inter-file relationships in order to
make report generation easier. By placing acalculation or lookup in the dictionary, there is no need
to recreate the coding required to generate information, each time it is needed.

External Dictionaries
Note: if you define afile in the GENERAL dictionary, it will NOT be recognized in the external
dictionary.

Taos. Filesthat have been defined in the Taos dictionary (from Basis International) do not need to
be defined in the GENERAL dictionary. In order for GENERAL to use these definitions, the
extended utility _acu.utl must have been CALLed prior to execution of GENERAL. This utility
establishes several global string table elements that are looked for by GENERAL upon execution,
which if set will point to the Taos dictionary.

Once the Taos dictionary is active for GENERAL, any report generation jobs requiring afile will
automatically look in the Taos dictionary if the GENERAL dictionary for the fileisn't present. The
Taos definitions are interpreted at run-time without any additional action required on the part of the
user.

Filix: Like Taos files, GENERAL can detect and properly report from Filix datafiles. In order to
detect a Filix file and find its dictionary, GENERAL must be executed from within Filix, as a
PROGRAMS menu option or the Filix data files and program directory must be in the prefix.

MASQ0: State of the Art's MA SO0 dictionary is supported, if the SYODCT.SOA filein the MAS90
"SOA" directory can be found.

Header Definition
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File Name

Enter the name of the fileto maintain. To create anew file definition, just enter anew name. File
names in GENERAL may be from 1 to 20 letters, digits, periods, or underscores. The name should
start with aletter, and no two periods or underscores may be adjacent.

AR.CUSTOMERS isavalid name.
AR__CUSTOMERSisinvalid, since there are two underscoresin arow.

Note that the GENERAL file nameisjust asynonym for aphysica file. It does not need to match
the name of adisk file. Infact, any number of GENERAL file definitions can reference the same
physical disk file, and asingle GENERAL file can reference several disk files.

When afile is defined in a supported external dictionary, such as Taos or Filix, it should not be
defined in GENERAL'’s dictionary. If it is, then a complete definition for the file must be
established, with al fields defined. The external definition will be ignored.

Select from list
In order to choose the file from alist window of files, press the F2-list files key, or enter awildcard
or the first few letters of the name you are searching for.

Wildcards can consist of letters and digits, and specia search characters: *, ?, and [x-y]. The *
character matches any number of characters (including no characters), the ? Matches any single
character, and [x-y] matches a single character that falls in the range x..y. Note that the bracket
notation may not be available in all implementations.

AR*SL Swill find files starting with AR and ending with SLS.
AR??SL Swill find files starting with AR, followed by any two characters, and ending with SLS.

AR[0-9][ABCD]SL Swill match files starting with AR, followed by a digit, then followed by aletter
A,B,C, or D, and ending with SLS.

These wildcard schemes match the Unix shell wildcards, and closely match the MS-DOS wildcards,
except for the [x-y] ranges.

Hard copy of Dictionary

To print the dictionary, for one or arange of files, press the F3-print files key. GENERAL will
prompt for various options, including afile name range, detail level, error checking, and printer, and
produce a hard copy dictionary listing.

Note that the error checking option attempts to compile each field expression, so ahard copy listing
may run a great deal slower than if simple print options are selected.
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Exit to menu
To exit back to the main menu, press the F10-exit key.

Header Elements

Description
The description of the fileis used for only for list mode windows, to assist in identifying thefile.

Access Level

The file access level is used for security purposes, to restrict access to this file to users with an
accesslevel at least thishigh. A GENERAL administrator defines user access levels with the USER
command.

Valid values are numbers from O through 9. A level of 0 alows any user to report from thisfile,
while a9 would only allow level 9 users (administrators).

Disk File
Thedisk file indicatesto GENERAL what file(s) to open and read when producing areport for this
file.

Valid formats include:

File name only ARI1CST
Full path name /usr/data/AR1CST
Multiplefiles ORDLIVE;ORDHIST

Run-time replacements /u/AR[[Enter Company Code]]/CUSTOMERS

If afull path nameis entered, then just that specific fileis opened. This may make adictionary site-
specific. If asmplefile nameisentered, GENERAL will allow the Basic file search methods, such
as a search prefix, to be implemented.

If multiple files are entered, they must be entered as a file chain delimited with semi-colons. When
GENERAL produces areport from afile chain, it uses the same field definitions for each physical
file opened, so the files should have the same structure, although some conditional control can be
used with the @FILECHAIN variable in expressions.
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When file chains are targets in afull-key cross reference calculation (an XRER() function), then each
filein the chain is read only until arecord matching the XREF key specification isfound. When
they are targets of apartial-key crossreference (MREF(), TREF(), AREF(), and CREF() functions),
then each fileisread in series until al files have been scanned for records matching the partial key
specification of the function.

File types supported by GENERAL include the intrinsic keyed types of the host Business Basic
(DIRECT, SORT, MKEYED, etc.), INDEXED, and ASCII text. ASCII text files can contain either
line-feed terminated records with delimited or fixed-position fields, or fixed length (blocked) records
with fixed-position fields.

Skip Keys

The skip keys entry is used to identify specific keysthat should not be included in areport from this
file. Some application software uses special key valuesto store odd information, such as the "next
order number", or the "last run date". Thisfield can be used to tell GENERAL what specific keys
in afile should be ignored.

The format of thisfieldis:
delimiterkey-1delimiterkey-2delimiter
For example,

~01~02~03~ uses the tilde as the delimiter, and tells GENERAL to skip the keys "01",
"02", and "03".

1~001! ! uses the exclamation point as a delimiter, in order to alow the use of
GENERAL’'s ASCII notation to skip an ASCII value 1 key, aswell as aspace

key.

Note that skip keys do not provide the same flexibility as an auto select phrase would (such as partia
matches or ranges, or data references), but they involve less overhead, so should be used when
possible.

Auto Select

The auto select phrase allows the specification of a select phrase fragment that will be implemented
each time a report uses this file. This feature provides the means to logically segregate specific
record sets from afile that contains multiple record formats.
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For example, if afile contains both order heading and order line information, a GENERAL file
definition could be set up for each: one called ORD_HEAD and the other called ORD_LINE. Often,
the application creating the orders will indicate a header record with aline number of 0, while the
order lineswill have line numbersfrom 1t0 999. A field called LINE_NO could be defined in each
file, and the ORD_HEAD file would have an auto select phrase:

LINE_NO =0,
While the ORD_LINE file's auto select phrase would be:
LINE_NO >0.

When an auto select phrase is present and the user enters criteriain a select phrase, then the two
phrases are implemented so that records must pass both selection criteria.

The auto select criteria is also used when the file is the target of a partia-key cross reference
expression (such as a TREF() function).

Auto Begin/Auto End

The auto begin and auto end phrases define akey range to always process when thisfileis used as
the primary filefor areport. A common use for these fields isto segregate data that has a company
code as a prefix to each key inthefile. An auto key range that specifies a run-time prompt or run-
time variable can be used to specify a specific company range to process.

If the user also enters a BEGIN or END criteria for a report, then GENERAL appends the user's
criteriato the auto range, so that the user specification works within the range established here in
the dictionary.

Type
If the file(s) specified, as disk files are text files, rather than Business Basic files, then the type of
text file must be specified.

1 - blocked files are files with no record delimiters. Instead, arecord is determined by reading a
specific number of characters from thefile. The number of charactersis specified by the block size
element. All field definitions must use the @REC data reference, as there are no field delimiters.

2 - delimited files have records terminated by line-feed characters (on MS-DOS, the record
terminator is a carriage-return/line-feed sequence). In adelimited file, there can be fields defined
within the record by delimiter characters, or al the data can be stored in asingle "field". Inthelatter
case, the primary difference between a blocked and delimited text file is the use of a record
terminator rather than ablock size. Referencesto delimited fields can be by the @PFn physical field
variable, or the @REC record variable.
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Block size
For an ASCII text file defined as "blocked”, above, enter the size of each logical record within the
file. Eachrecord isread as afixed block of datawithin thefile.

Delimiter
For an ASCII text file defined as "delimited”, above, enter the character to be used as a field
delimiter. If, for example, the file contains commas between fields within each record, enter ",". If

anon-printable ASCII character is used as a delimiter, it can be entered using GENERAL’s ASCI|
notation ~nnn. For example, enter ~009 to indicate a <tab> delimiter character.

Field Definitions

Data Field Specification

Datafields are defined in GENERAL s dictionary with type codes and expressions. The type codes
indicate what type of data this element contains, and information about how to display or format the
data. The expression indicates where the data is in each record, or defines a calculation or
manipulation of one or more data elements.

In addition to the type codes and the expression, a field definition also contains a heading
specification, which GENERAL uses to produce default column headings for areport.

Field names

Field names in GENERAL may be from 1 to 20 characters long, and may include letters, digits,
underscores, and periods. Underscores and periods must be individual characters. Spaces are not
allowed.

INV_CODE isavaid name.
ADDRESSL1 isavalid name.

PROD..CODE isinvalid.
CUSTOMER NAME isinvalid.

Description
The description of afield can be any text. Itisusedinfield selection windowsto help identify the
field.

Type codes
Enter avalid base type code, followed by alength code, followed by one or more optional format
codes separated by commas. Valid base type codes include:

T text data
N numeric data
D date data, in the host language internal date format
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Column width

A length codeis simply an L followed by a number.

T,L30 indicates a 30 character wide text field.
N,L14 indicates a 14 character wide numeric field.

Length can also be specified with a run-time replacement, such asL [[@CUSTLEN@VDT]].

Additional codes

Each base type supports additional format codes.

Text
Format

Description

The number of linesthisfield should occupy. The default is 1.
The maximum is 99.

JL, JR

Justification for thisfield. The default is|eft.

Numeric
Format

Description

n

The decima precision for this field. The default is O
(resulting in integers), the maximum is 9.

P

Punctuate this number. This results in a thousand’s sepa

being used: 1,500 instead of 1500.

arator

-(,CR,$

Mask options: "-" for trailing minus sign, (" for negative
parenthesis, "CR" for negative CR, "$" for currency format.
These options are mutually exclusive.

Scale factor of n, meaning that GENERAL should shift the
decimal point automatically by this amount.

JL, JR

Justification for thisfield. The default isright.
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Description

Format

T Display with time. Assumes internal date number is a
minimum precision 4 number, with time stored as adecimal
portion of aday.

J., R Justification for thisfield. The default is|eft.

Type Code Examples

Text fields
T,L30

T,L30,3
T,L10,JL

Numeric fields
N,L14

N,L14,P2

N,L12,P,2,S2,JL

N,L12,P2,(

N,L9,P$

Datefields
D,L10

A simple 30-column wide text field.

A 30-column, 3-line text field.

A 10 column text field, force | eft justification.

A simple numeric integer, 14 columns, using default (right)
justification.

A precision 2 number, 14 columns, right justified by default,
punctuated. The format will be like this: -99,999,999.00.

A precision 2 number, 12 columns, punctuated, |eft justified, with the
decimal point shifted left 2 positions. A number stored on adisk as
100005 would be output as 1,000.05.

A precision 2 number, 12 columns, punctuated. If negative, the
number will be surrounded by parenthesis.

A numeric field to be output with currency symbols (a"money" field).

The configuration module controls currency formatting.

A date field, left justified in 10 columns. The data provided by the
expression must be a Julian number, based on the internal date format
specified by the underlying language.
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D,L18,T,JR

Guessing the Definition

You can have GENERAL guess what the data definition should be, including both type codes and
the expression, by pressing F2-guess from data. GENERAL will invoke the data assist window,
so that data from the record can be selected and marked. Once selected, GENERAL attempts to
determine if it is text, number, or date.

Any Business Basic that provides "date" number types has functions
to produce Julian numbers from standard values. In BBX, the
function is JUL (year,month,day), for example. The expression for a
date field must create a Julian number in order for GENERAL to
properly display the value.

Aright justified date, 18 columns, with the time printed after the date.
The format of the timeis controlled by the configuration module, and
defaultsto HH:MM PM.

GENERAL treatstime as adecima fraction of aday. Thefraction .5
IS 12:00 noon; .75is6:00 PM. If anumber is stored in precision 4,
then the time can be resolved to the minute accurately.

If it is non-numeric, it is assumed to be text.

If it is numeric, and 6 or 8 digits, GENERAL tries to create a date out of it, first in

MMDDYY[YY] order, then in YY[YY]MMDD order. If not successful, GENERAL

treats it as an integer. Otherwise, GENERAL creates a date field, with an expression

modifier that converts the digits into an internal date value.

If it is an integer, and the value of the integer is within 365 days of the current Julian

date, GENERAL assumes that it is a Julian number, and creates a date field.

Any number not converted to a date is converted to a number, with precision and

length based on the number itself.

Column Heading
The column heading specification is used to define the default column headings used when reports
reference this field. This will normally be some descriptive text or abbreviation.

Obviously, if you request GENERAL to guess at the data, you should select data that is as
representative as possible of the data in the file. Also note that when GENERAL guesses a data
definition, the heading element is set to the field name automatically.
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The width of the column heading may override the display width used by GENERAL when
producing areport. If the length type code is L 2, but the heading is STATE, the field will occupy
5 columns rather than 2.

To create a stacked heading, use the vertica bar (]) to delimit the heading portions.
CUSTOMER|NAME will produce a column heading like this:

CUSTOMER
NAME

In a stacked heading, the longest segment is used to determine if the column width needs to be
adjusted. Also, inaright justified field, each segment is right justified.

Expression

The expression is used to describe to GENERAL where the data for this field is located within a
record, and if necessary, how to manipulate it to produce the desired output.

Data from the record can be referenced in two ways. If the record is stored with field separators,
then GENERAL interprets the separators as physica field delimiters. To reference a physical field,
use @PFn, where n is the field number, starting with 1 and going up to 255.

In arecord structure like this;

00100<sep>JOHN SMITH & COMPANY <sep>123 1ST STREET <sep>
LOS ANGEL ES<sep>...

The physical fields would be as follows:
@PF100100
@PF2JOHN SMITH & COMPANY
@PF3123 1ST STREET
@PF4LOS ANGELES

The second method to access data in a record is to treat the entire record as one e ement. In this
case, use @REC, and use Business Basic sub-stringing to access the desired portions of the record.

For example, @REC(11,30) would reference data beginning at position 11, for 30 characters.
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Often times, an application will use logical fieldsaswell as physical fields. For example, there may
be a physical field used to store several codes, or a series of dates. To reference the data in those
logical fields, sub-stringing is again necessary. @PF2(7,6) would be used to reference data
beginning at position 7 of physical field 2, for 6 characters. When both position and length values
are given, GENERAL can ensure that the datawill aways be padded to accommodate the full length
required, so sub-string errors (normally error 47’s) won't occur.

The expression field provides some function key options that can be of assistance when creating
expressions.

F2-paste Search for and insert the following data:
Fields already defined in the current file.
Other file names (quoted, for inclusion in cross-reference functions).

Fields in other files (not quoted, but again for inclusion in cross-
reference functions).

User defined functions.

F3-data assist provides a data view and selection window, where records from the file being
defined can be displayed, and fields and portions of fields can be selected and
pasted into the expression.

Data assist mode will also offer an option to see what data field definitions
each physical field uses.

F4-expand  opens a larger window for entry of expressions longer than 300 characters.
In this window, expressions can be as long as 900 characters.

Converting data types

Both the @PR and @REC functions reference data as text. For text fields, this is proper, but for
numeric or date fields, the data must be converted to a numeric type. In simple cases, where the
function stands by itself, or has only simple sub-stringing, GENERAL can implicitly convert the
functions to numeric, by automatically using a NUM() function. If, however, the expression is more
complex, then functions to convert the data to a numeric type must be explicitly entered.

Sometimes, the data can't be converted to numeric using the NUM() function. For example, if an
application writes a record position with the BIN() function, which converts a number to a binary
text representation, the DEC() function must be used to extract the data. The expression for this
might look like this:DEC(@REC(200,4)).
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A date field might be stored in aphysical field astext formatted in MMDDY'Y format. In order for
GENERAL to recognizeit as adate, it must be converted to a Julian number. In BBX, the function
to convert regular datato adate isthe JUL function. That function requires numeric arguments for
the year, month, and day, in order. To convert from the MMDDY'Y to adate, this BBx expression
would work: JUL (NUM (@PF2(5,2)),NUM (@PF2(1,2)),NUM (@PF2(3,2))). Frequently used
expressions taking similar arguments can be established as user-defined functions, which are
described in more detail |ater.

Constants

Fixed values can also be referenced in expressions. Where a numeric isrequired, the value can be
an unpunctuated number, such as 1.5, or 1000. If text is required, then it must be quoted, like
"Amount: ",or",".

In the date example, to add 30 days to the date, the expression would be: JUL (NUM (@PF2(5,2)),
NUM (@PF2(1,2)),NUM (@PF2(3,2)) ) + 30.

Other fieldg/I nternal functions

Other field definitions in the file can be referenced by their names. When referenced by name, a
field takes on the data type of its definition, so numeric fields can be referenced as numeric values,
text astext values, and dates as Julian numbers.

For example, to define a gross profit calculation, where two other fieldsin thefile are SALES and
COST, the expression would be: SALES - COST. To define a gross profit percent calculation,
which isjust alittle more complex, the expression would be 100* (SALES- COST)/SALES. To
avoid adivision by zero error, further steps could be taken, using a constant, or using GENERAL'’s
internal function to divide numbers without an error, like this:. 100 * DIVIDE(SALES
COST,SALES). DIVIDE() isaninterna GENERAL function that can be used by field expressions
just like an internal Business Basic function.

GENERAL functions can make an expression more readable, or can perform some feature that may
not be available in an intrinsic Basic function. However, there are some differences between a
GENERAL function and an intrinsic function:

A GENERAL function may perform more slowly than a Basic function. For example,
the GENERAL DT() function is much slower than the BBx JUL() function, although
both can produce the same result.

A GENERAL function isn't syntax tested until a report attempts to execute it, whereas
a Basic function is syntax tested when the expression is entered in the dictionary.

Functions, like field references, are classified as either text or numeric. The DIVIDE() function is

an example of a numeric function: it returns a numeric result. An example of a text function is the
TRIM function, which trims spaces from data:
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TRIM(CITY)+","+STATE+" "+ZIP_CODE
A completelist of GENERAL functionsis provided in atable, later in this chapter.

The current field can be referenced by its name or by the name @FLD. This can be a handy
shorthand reference in compound expressions or conditional expressions, described | ater.

Conditional Expressions and Compound Expressions

Conditional and compound expressions take on the look of true Business Basic statements. In fact,
that is exactly what they are.

In the examples earlier in the chapter, where simple references are made to physica data and other
fields, thereis an implied assignment inserted in the expression at run-time: @PF2(1,30) implicitly
becomes @FL D=@PF2(1,30), so that the data reference gets assigned to the field being defined.

If more control isrequired, with severa statements, or IF. THEN..ELSE logic, for example, then the
Basic statements can be entered directly.

The following example shows both compound and conditional expressionsto control the calculation
of agross profit percentage:

@FLD=0;1F SALES<>0 THEN @FLD=100*(SALES - COST)/SALES; IF @FL D>=1000
THEN @FLD=999.9; IF @FLD <=-1000 THEN @FL D=-999.9

The above expression performs the following steps:

The field is initialized to O.

If SALES is not 0, then set the field to the gross profit percent.

If the resulting percentage is greater than or equal to 1,000 then set it to 999.9.

If the resulting percentage is less than or equal to negative 1,000 then set it to -999.9.
Compound statements are par sed differently in GENERAL than they arein Business Basic.
There is a subtle difference between how GENERAL interprets the compound statements and how
Business Basic does. In GENERAL, each statement delimited by semi-colons is treated as an
individual statement, regardless of whether or not it follows a conditional statement. Consider the

following:

IF @FLD>0 THEN @FLD=@FLD+1; SALES=SALES+1
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In Business Basic, SALES=SALES+1 would only be executed if @FLD>0. In GENERAL, both
statements delimited by the semicolon get executed independently.

If GENERAL is supposed to execute multiple assignments conditionally, then the special-grouping
operators must be used. The grouping operators are curly braces: {}. The statement could be
modified in a GENERAL expression to this:

IF @FLD>0 THEN {@FLD=@FL D+1; SALES=SALES+1}.

Other variable values

Referencesto variables other than dictionary field names, physical field or record references, or the
current field variable @FL D, should be made as @T EM Pname references. @TEMP variables can
contain up to 15 letters, digits, and underscores following the "@TEMP". They can be used either
as string variables or numeric variables, but string variables need to end with adollar sign.

@TEMP_AMOUNT Numeric data storage.
@TEMPCSZ$ String data storage.

@TEMP variables can also be defined as arrays, asin Business Basic. The example below shows
how an array of @TEMP values could be assigned from sequential positions within a record by
using a FOR/NEXT loop.

DIM @TEMPMONTHI[12];
FOR @TEMPX=0TO 11;

@TEMPMONTH[@TEMPX + 1] = NUM(@REC(1+@TEM PX*10,10));
NEXT @TEMPX

User defined functions

In the GENERAL configuration, user-defined functions can be created that may be referenced in
field expressions. User-defined functions can help streamline expressions, or make a dictionary
easier to port from one Business Basic to another.

A user-defined function can be referenced in an expression with the ampersand (&) operator. For
example, if auser-defined function CONVERT_DATE has been defined to convert a six-digit text
field to adate, an expression using it might look like this:

& CONVERT_DATE(@PF3(1,6))
In the configuration, user-defined functions look just like Business Basic functions that have been

defined with the DEF FNx statement. In fact, when a report is executed that references a user-
defined function, GENERAL automatically creates the proper DEF FNx statements.
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One note for users of prior versions of GENERAL.: in Version 4, user-defined functions that return
text must be defined and referenced with adollar sign suffix, just asin Basic. & MASK$(SSN," 000-
00-0000"), for example, shows the function MASK$, which returns atext value.

Run-time replacements

Run-time replacements can be used within an expression asif a constant had been used instead. The
difference, of course, it that arun-time replacement’s value isn't fixed, it isinstead determined at run-
time.

To include a run-time replacement in an expression, just surround it with double square brackets.

@FLD=AMOUNT * [[Enter amount factor]] will prompt the user at run-time for an "amount
factor", and use that factor in the expression.

@PF1(1,[[@CUSTLEN@VDT]]) would reference the run-time replacement variable
@CUSTLEN@VDT. Thisvariable would be found on disk, normally maintained by the external
application to which GENERAL islinked. Thistechnique can be used to parameterize adictionary,
S0 that one site, or even one terminal, can use different valuesin the same dictionary.

More information on defining run-time replacements can be found in the configuration section of
this manual .

Crossreferencing files

One of the mgor changes between Version 4 of GENERAL and prior versionsisin how datafrom
related filesis retrieved and placed on areport.

In Version 3, GENERAL provided three field definition types for cross-references:

X X-types were used when the full primary key to an external file was used.

M M-types were used when only a portion of the key to the externa file was available,
and al the records in the range defined by the partial key were to be printed.

S S-types were like M-types in that they scanned a range of records, but instead of
printing each record in the range, a value was chosen to summarize. The
summarization could be either atotal of the values, an average of the values, or a
count of the number of records.

In Version 4, thereis no concept of adefinition type. Instead, the dataiis given adata type (with the
type codes), and an expression describes how the datais constructed.
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To create a cross reference in Version 4, GENERAL provides 5 functions, each taking the same three
parameters:

XREF returns atext value of an exact key match.
MREF returns a stream of text values from a partial key match.
TREF returns a number derived from totaling the values of each record in arange

defined by a partial key match.
AREF returns a number, derived from averaging the values asin TREF.
CREF returns a number, derived from counting the records in the range.
An example of the syntax of a cross-reference function isthis:
XREF("AR.CUST", COMPANY+CUSTOMER, NAME)

Thefirst parameter isafile name, in quotes. The file must be defined in GENERAL’s dictionary
(or in an external dictionary supported by GENERAL). This is the target file; that is, this file
contains the data to be obtained by the function.

The second parameter is an expression defining the key to be used. This can be any ssimple
expression, including functions, quoted constants, field names, @PFn references, and @REC
references.

The third parameter is an expression used to derive the data from the external record. Again, the
expression can be any combination of functions, constants, field names, and data references.
However, this expression references data and fields from the target file. If the functionisa TREF
or AREF, then the data expression must evaluate to a numeric value.

Using atarget file'salternate sorts

Another feature of the dictionary, described in more detail later in this chapter, isthe Sort definitions
for afile. A Sort definition can describe how afile’'s secondary keys are used, or how arelated "sort
file" is used by the application. When two files are related by a Sort definition, then that sort
definition can be specified as part of the file name parameter with the @ sort name operator.
ORD_LINES@ORDER_NUM for example, would look for a Sort definition called ORDER_NUM
inthefile ORD_LINES. That sort may define a secondary key that sorts the order lines by order
number. When GENERAL is searching for records for a TREF function, for example, it could
process the recordsin the ORD_LINES file by the ORDER_NUM Kkey, returning its result from just
those records in a given order number.

Iteration and key suffix ranges
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Finally, another new feature of Version 4 is called iteration. In the key parameter, a series of values
can be used as either a prefix or asuffix. Asasuffix, arange of values can be used. Theiteration
delimiters are curly braces within aliteral portion of a key parameter, like this:

TREF("SLSHIST","{01,02,03}" +CUST_NO,AMOUNT).

In the above example, a prefix iteration is used to cause GENERAL to search records first with
"01"+CUST_NO, then "02"+CUST_NO, and finally, "03"+CUST_NO. This can be useful to
consolidate values across several companies, when a company code prefixes each record range.

An example of a suffix range might look like this:
MREF("ORDER_LNS' ,ORDER_NO+"{A..C}" ,DATE).

In this example, a suffix range is used to process all records in a range from ORDER_NO+"A"
through ORDER_NO+"C".

Only one iteration operation can be used in any key parameter.

Linksand Cross References

GENERAL has an additional ability to process data from related files. While cross reference
functions are useful for creating specific field definitions, the Link specification for a file can be
used to reference any field in arelated file at run-time, using specia "link notation” for afield.

If an ORDER file has alink specified which provides the key required to access CUSTOMER file
data, then in areport from the ORDER file, the data name "CUSTOMER:NAME" would implicitly
generate a cross reference lookup to the CUSTOMER file to get the NAME. Links are defined in
the Link option of the dictionary, which is described | ater in this chapter.

Direct reading of other files

Expressions can include statements to open and read other files directly, so that the cross-reference
functions don't need to be used. This feature can be used to save memory, as the target file's
dictionary doesn't need to be parsed at run-time. It also can be used to access files that are not
defined in the dictionary. The functions supported are:

OPEN Is just like the Business Basic OPEN statement. Use a @TEMP
numeric variable as a channel number, which istypicaly set to the
UNT (next available unit) if not previoudly set. If GENERAL has
been CALLed, these open channels will not be closed automatically.

READ Reads data into temporary variables. There are three read options,
described below.
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READRECORD

KEY=

,IND=
,ERR=NEXT

Here's an example:

IF @TEMPUNT=0THEN

reads a whole record into a single temporary variable.

specifiesakey on aREAD or READRECORD. Note there can beno
spacesin the option.

specifiesan index on aREAD or READRECORD.

drops through if an error occurs on a READ or READRECORD.

{@TEMPUNT=UNT; OPEN(@TEMPUNT)" /u/xyz/file" } ;

@QTEMPY$=""

READ(@TEMPUNT ,KEY=CUST_NO ,ERR=NEXT)@TEMPX$@TEMPY$;
@FLD=@TEMPY$

External CALLSs

External public programs can be CALLed from within an expression. Normally, the arguments
would be data field names and temporary variables. Note that data field names are passed to the
program by value, not by reference. This means that their values can't be directly modified by the
public routine. Instead, the routine should modify atemporary variable, then assign the data field

to that temporary value after the CALL.

CALL "myprogram",CUST_NAME,@TEMPNAMES;

CUST_NAME=@TEMPNAMES$

Function Table

Internal Variable Type Description

@BREAKN Text The current value of the break point of level n.

@DATE Date The current date, in internal (Julian) format.

@DAY Text The current date, in MM/DD/Y'Y format.

@DTM Date The current date and time, in internal format.

@FILECHAIN Number The current file chain number. File chains are sequential
disk files, delimited by semi-colons, in the dictionary.

@FLD \Varies The current field.

@KEY Text The key of the current record.
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Internal Variable Type Description

@PFn Text
Physical field number n. Equates to an IOLIST]
position, or in the case of adelimited ASCII file, the
field number in the record based on the delimiter.

@PI Number 3.14159265358979

@REC Text The complete record read from the file
(READRECORD).

@TEMPname Number A temporary numeric variable. May aso hold dates.

@TEMPname$ Text A temporary text variable.

@TTY Text The operating system tty device for the terminal.

@USER Text The operating system login name.

@VDT Text The Business Basic terminal name (FID(0)).

@YMD Text The system datein YYMMDD format.

Function Type Description

&function(arg-1,arg-2,...) [Number A user defined numeric function. User defined functions
are defined through the system configuration.

& function$(arg-1,arg-2,...) [Text A user defined text function.

ADPRDB(c,s|,p,r) Number Calculates accumulated depreciation through period p,
using the declining balance method. The calculation is
based on cost ¢, salvage value s, lifel, and an optional rate
r. The rate defaults to 2 (for double declining balance) if
not specified.

ADPRSL (c,s,l,p) Number Calculates accumulated depreciation through period p,
using the straight-line method. The calculation isbased on
cost ¢, salvage s, and lifel.

ADPRSY (c,sl,p) Number Calculates accumulated depreciation through period p,
using the sum-of-years-digits method, using cost ¢, salvage
s, and lifel.

AGE(X,y) Number The age in days from date x to date'y.

AGED(x,y)

AGEHR(X,y) Number The age in hours from date/time x to date/timey.

AGEM(x,y) Number The age in months from date x to date'y.

AGEMN(X,y) Number The age in minutes from date/time x to date/timey.

AGEY (X,y) Number The agein years from date x to date'y.
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Function

Type

Description

AREF(T" K,.exp)

Number

The average of the numeric expression exp, across a series
of records in target file f (defined in the GENERAL
dictionary or a supported external dictionary), using key
expression k.

The key expression defines the first portion of the key to
the target file. If thetarget fileis specified with asort (file-
name@sort-name) then the sort specified is used when

accessing the range of records indicated by the key
expression.

AV G(X,Y,...,2)

Number

Average of all numbers specified.

BLOCK(txt,size)

Text

Blocks the text stream txt, into word-wrapped lines of the
size specified.

CDATE(txt,"map")

Date

Converts the text string txt, into a date, using the format
specified by map. The map contains text and place
specifiers; DD, DDD, MM, MMM, YY, and YYYY. A date
of "03/15/92" would be mapped to "MM/DD/YY".
Optionally, the map strings MDY and YMD specify
variable length, delimited dates. The date "3-1-92" would
be converted to March 1, 1992 by amap of "MDY™".

CNT(x,Y,...,2)

Number

Count of all elements specified.

CNUM ((txt,x)

Number

Converts text string txt to a number, ignoring any
punctuation, such as currency formatting or thousands
separators. |f the decimal character x is specified, then that]
character, rather than a period (.), is used to denote the
decimal point.

CONTAINS(X,Y)

True/
False

Trueif text string X iscontained in text string y; falseif not,

CREF('T" k.exp)

Number

The count of the number of related records in target file f
(defined in the GENERAL dictionary or a supported
external dictionary), using key expression k.

The key expression defines the first portion of the key to
the target file. If thetarget fileis specified with asort (file-
name@sort-name) then the sort specified is used when

accessing the range of records indicated by the key
expression.

The expression exp may be any valid data expression.
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Function

Type

Description

DAY (X)

Text

The text formatted date of the date value x. The format]
used is defined in the system configuration, and defaults to
MM/DD/YYYY.

DAYTM(X)

Text

The text formatted of the date/time value x. The format]
used is defined in the system configuration, and defaults to
MM/DD/YYYY HH:MM PM.

DD(x)

Text

The day portion of the date x, astwo digits.

DDD(X)

Text

The day portion of the date x, as abbreviated (Mon., Tue,
\Wed, etc.).

DEL(x,y,2)

Text

The modified version of text value x, where the characters
beginning with character number y, for a length of z, arg
deleted from the string.

DIVIDE(X,y)

Number

The results of dividing number x by number y, or O if either
x oryisO.

DPRDB(c,s/,p,r)

Number

Calculates depreciation for the period p, using the declining
balance method. The calculation is based on cost ¢, salvagg
value s, lifel, and an optional rater. The rate defaultsto 2
(for double declining balance) if not specified.

DPRSL(c,sl,p)

Number

Calculates depreciation for the period p, using the strai ght-
line method. The calculation isbased on cost ¢, salvagess,
and lifel. The period number is optional, as straight ling
resultsin all periods being the same.

DPRSY(c,s/,p)

Number

Cal cul ates depreciation for the period p, using the sum-of-
years-digits method, using cost ¢, salvage s, and lifel.

DT(x)

Date

The internal date format for the text x. x must be in the
date entry format as defined by the system configuration,
normally "MMDDYYYY". This function is useful tg
compare an entered date with a fixed date. The year
portion of the text may bein 0, 2, or 4-digit format.

DTM(X)

Date

The internal date and time for the text X. x must be in datg
and time entry format, normally MMDDYYYY HHMM.
Thisfunction is useful to compare an entered date and time
with afixed date and time.

EXPAND(X,y,2)

Text

Looks for the occurrence of the text string x in the list of
values in y, and returns the corresponding element in the
list of valuesin z. If the value of x is not found iny, then
the function returns null.
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Function Type Description

FV(x,y,2) Number The future value of a string of payments, assuming X is the
payment amount, y is the interest rate per period, and z is
the number of periods.

The interest rate should be expressed as a fraction: .07 for|
7%, and may need to be adjusted to match the rate per
period: .07/12 for monthly rate at 7% annual rate.

GAVG(X,y) Number The group average, count, maximum, minimum, or sum

GCNT(x,y) value of field x, at break level y. Bresk levels are

GMAX(X,Y) determined by the order of break points in a LIST]

GMIN(X,y) command. GSUM(YTD.SLS,1) would return the break

GSUM(x,y) level 1 sum of thefield YTD.SLS.

IFF(X,y,2) Text Tests the condition specified by arelational expression X,
and if true, returnstext y, else returnstext z.

ISNOTNUM(x) True/ True if text value x is NOT a valid number (suitable for,

False processing by the NUM () function).

ISNUM (x) True/ Trueif the text value x IS avalid number.

False

LEFT(x,y) Text The leftmost y characters of text value x. If x isless than
y charactersin length, the value is padded to y characters.

LENGTH(x) Number The length of text string x, after leading and trailing spaceg
are removed.

LOWER(x) Text Thetext string x, with al lettersin lower case.

MATCH(x,y) True/ Trueif the text string x matches the regular expression in

False string y. This function only works in environments that]
support regular expressions.

MID(X,y,z) Text The middle z characters of text string X, starting at position
y. If there are not enough characters in x to satisfy the
length, the value is padded with spaces.

MM(d) Text The 2-digit month number of date d.

MMM (d) Text The abbreviated month name of date d.

MREF("f" k,exp) Text The values of the expression exp across a series of records

in target file f (defined in the GENERAL dictionary or g
supported external dictionary), using key expression k.

The key expression defines the first portion of the key to
the target file. If the target file is specified with asort (file-
name@sort-name) then the sort specified is used when

accessing the range of records indicated by the key
expression.
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Function Type Description

PMT(x,y,2) Number The payment amount of an amortization of principa x, &l
interest rate y, paid over z periods. Interest should be
expressed as a fraction (.07=7%) and may need to be
adjusted for periods. .07/12 for 7% per month.

PROPER(x) Text The text string x, after capitalizing the first letter after|
spaces and punctuation.

PV(x,y,2) Number The present value of a series of payments, where x is the
payment amount, y is the interest per period, and z is the
number of periods. Interest should be afraction (.07=7%),
and may need to be adjusted for periods (.07/12=7% per
month).

RATE(X,y,z) Number The interest rate required to fully amortize future value X
and present value y over z periods.

RAV G(x) Number The report summary value of field or calculation x. Which

RCNT(x) function used determines how value is caculated. The

RMAX(X) calcul ations are average, count, maximum, minimum, and

RMIN(x) total, respectively.

RSUM(x)

RIGHT(X,y) Text The rightmost y characters of text string x. If x isnot long
enough, the value is | eft padded to y characters.

ROUND(X,y) Number The number X, rounded to y decimal places.

STD(X,Y,...,2) Number The standard deviation of the stream of numbers x..z.

SUBST(X,Y,2) Text The text string x, after substituting all occurrences of texf]
string y with text string z.

SUM(X,Y,...,2) Number The sum of all numbersx..z.

SY SVAR("X") Text The vaue of the operating system environment variable X,
or null if not found.

TERM(X,Y,2) Number The number of payments required to amortize future value
y and present value z, at interest rate x. Interest should be
expressed as afraction (.07=7%).

TIME(d) Text The display format of the time portion of date/time value d.

TREF("'f" k,exp) Number The total of the numeric expression exp across a series of

recordsin target file f (defined in the GENERAL dictionary
or a supported external dictionary), using key expression k.

The key expression defines the first portion of the key to
the target file. If the target file is specified with asort (file-
name@sort-name) then the sort specified is used when

accessing the range of records indicated by the key

expression.
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Function Type Description

TRIM(X) Text The text value x, after leading and trailing spaces arg
removed.

UPPER(X) Text The text string x, after converting all letters to upper case.

VAR(X,Y,...,2) Number The statistical variance of the stream of numbers x..z.

XREF("f" k,exp) Text The value of the expression exp in the record in target file
f (defined in the GENERAL dictionary or a supported
external dictionary), found by using key expression k.
The key expression defines the full primary key to the
target file.

Y'Y (d) Text The 2-digit representation of the year portion of date d.

YYYY(d) Text The 4-digit representation of the year portion of date d.

Sort Definitions

Sort Definitions
A sort definition for a GENERAL dictionary can serve two purposes.

First, when the LIST command is used to generate a report, the ALTSORT keyword can be used to
reference one of the sort definitions for afile. When an ALTSORT keyword is used, GENERAL
processes the file in a different order than by the file's primary key, which is the default. Instead,
GENERAL will use either an aternate key or an adternate file. In addition, when an ALTSORT is
used, the BEGIN and END keywords, which are used to process ranges of records, will apply to the
alternate sort.

For example, if aLIST command for acustomer file usesan ALTSORT STATE, and the STATE sort
definition has been defined in this table to access the file by a secondary key sorted in state code
order, then aBEGIN "CA" END "CA" would only process records for California.

The second use for a sort definition occurs when a Link definition is set up on afile to which the
current file isrelated, or the current file is the target of a cross reference function. Note that this
refersto how other fileslink to thisfile, not how thisfile links to others.

The link definition can be instructed to use the sort order specified here when accessing recordsin
thisfile. Using the above example with a sort definition for state code, a state code report could
reference alist of customers for each state through a cross-reference function like this:

MREF(" CUSTOMERS@STATE", ID, NAME)
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Name
The name of a sort definition can be from 1 to 15 letters, digits, and underscores. It can't contain
spaces, and it should be unique among all the sort definition names for the file.

While in the name field, the following function keys are active:
F3-insert Inserts a blank row for a new definition.
F4-delete Deletes the current row.
F9/F10-done Exits sort definition maintenance and issues the verification prompt.

Description
The description of this sort definition is used when lists of alternate sorts are displayed in
GENERAL (in assist mode, for example).

ALTFILE or ALTKEY expression

This is where the processing for this sort is defined. GENERAL supports two sort processing
methods: ALTFILE and ALTKEY. Note that each of these methods is supported independently as
akeyword.

ALTFILE isused to indicate the use of asort file to drive the processing of thefile. Following the
ALTFILE keyword is a file name, which should be another filein GENERAL s dictionary or in a
supported externa dictionary. Following the file name is a specification of how to derive the
primary file's key from the key of the alternate file's key. More detail about ALTFILE syntax can
be found in the Keyword Reference chapter.

ALTKEY is used to indicate the use of a secondary key in a multi-keyed file. Following the
ALTKEY keyword is a number indicating which key number to use.

Both ALTFILE and ALTKEY have abbreviations: AF and AK, respectively.

Link Definitions

Link Definitions
Link definitions are used by GENERAL to pre-define rel ationships between files, so that reports can
reference data from related files with the link operator.

A link definition is basically a description of akey, derived from the current file, and used to read

one or more records from arelated file. Link definitions can use the related file's Sort definitions
to access records via a secondary key or asort file.
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File relationships are supported in one-to-one and one-to-many form. The one-to-one form uses a
full key to access datain another file. Note that a many-to-one relationship can aso be termed afull
key relationship, because for each record in the current file, thereisjust one record in the target file
that can be found.

The full key to acustomer master file, for example, might be a 2-digit company code plus a 6-digit
customer number. If the current file contains the company code and the customer number, then a
full key or one-to-one relationship exists between the current file and the customer master file.

The full key to an open order file might be a 2-digit company number plus a 6-digit customer
number, plus a 6-digit order number. If the current file contains the company number and the
customer number, but not the order number, then a partial key, or one-to-many, relationship exists
between the files.

When partial key relationships exist, GENERAL can display each record matching the partia key,
or can summarize the records in several ways: total, average, and count.

Target File@Sort

Thetarget fileis the name of the file that the current fileisrelated to. The file must be defined in
the GENERAL dictionary or in a supported external dictionary. If thereis a Sort definition that
defines the order in which to access the records in the target file for this relationship, then it can be
referenced with the @sort-name at the end of the file name.

The target file DEM O.INVOICES@SL SP would reference data in the file DEMO.INV OICES,
sorted by the Sort specification SLSP.

Function key options at this entry are:
F2-list files  List thefiles, and associated sort definitions, in a selection window.
F3-insert Inserts a new row in the table.
F4-delete Deletes the row.

FI9/F10-exit  Exits maintenance and issues a verification prompt.

Type
This defines the type of link.

Use 1 to indicate a full key link, where there is a one-to-one or many-to-one

relationship between the current file and the target file. The key defined in the Key
Expression column will be the full key needed to access arecord in the target file.
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XREF() functions use a full key link, and a link operator reference, such as
CUSTOMER:NAME, will generate an implicit XREF() function if the link defined
to the target file CUSTOMER is afull key link.

Use 2 to indicate a partial key link. Partial key links are used by MREF(), TREF(),
AREF(), and CREF() functions. The key defined in the Key Expression column will
be a partial key that defines the range of records to process when this link is
referenced.

Key Expression

This defines the key to be used when accessing records in the target file. Key expressions can range
from as smple as the fidd SLSP to as complex as CUSTOMER+INVOICE, or
@PF1(1,2)+"A"+PC_CODE.
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KEYWORD REFERENCE

:(Link Operator)

PURPOSE Togenerate acrossreference to arelated file at run-time, based on the Link definition
established in the LISTed file's dictionary.

FORMAT  LIST ... filee-name:field-name ...
LIST ... operator:file-name:field-name ...

SYNONYM SNone

USAGE

The link operator is implemented by the LIST command in order to facilitate an easy run-time
method of reporting from multiple files. The link operator is not the only means of relating files,
but it is the most concise and easiest to use when existing field definitions don't include cross-
reference calculations. The combination of the file, link operator, and field is called a link field
definition.

When GENERAL parses alink field definition, it looks for alink specification between the LIST
file and the file-name specified in the link. A link specification is a definition of how two filesare
related, and is defined either in the "from" file's dictionary, or in the LIST command with the LINK
keyword. If there is no link specification, the cross-reference cannot be created. If a link
specification is defined with the LINK keyword, it must be defined before any link fields are
specified that use that definition.

Link specifications describe either a“full-key" relationship, where thereisjust one record to access
in the target file, or a"partial-key" relationship, where there may be multiple records in the target
filethat relateto the LIST file. If apartial key relationship exists, then GENERAL recognizes three
prefix operators. @SUM, @AV G, and @CNT (@TOT isasynonym for @SUM). These indicate
that the target field is to be totaled, averaged, or counted, respectively. If the link is a partial-key
link, and no operator is specified, then all the related records are displayed sequentially on the report.

Internally, GENERAL converts link field definitions to run-time calculations using the cross-
reference functions: XREF(), MREF(), TREF(), AREF(), and CREF(). It ispossible to enter such
calculations manually, with the @CALC keyword, which saves parsing time, but makes for amore
complex LIST command. Thereis no report performance penalty for using either method.
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Links can be nested; that is, they can be chained through several files. The only limitation to
chaining isthat only one "partial key" relationship can exist in any chain. Thelink field definition
HEADER:CUSTOMER:NAME will look for link specifications from the current file to the
HEADER file, and from there to the CUSTOMER file, to finally retrieve the NAME.

EXAMPLES
This example shows alink field definition to get the salesperson name from the sal esperson master
file. Thelink between DEMO.CUST and DEMO.SLSPis defined in DEMO.CUST’s dictionary:

LIST DEMO.CUST ID NAME DEMO.SLSP:NAME
This example shows a summarized link that will add up the amounts from the invoicefile:

LIST DEMO.CUST ID NAME TOTAL @SUM:DEMO.INVOICES.AMOUNT

@BREAKN
@DATE
@DTM
@LINE
@PAGE
@PAGEDSC
@TIME
@QTTY
@USER
@VDT

PURPOSE To print specific values on areport or in a header or footer.

FORMAT  LIST ... @BREAKN | @DATE | @DTM | @LINE | @PAGE | @PAGEDSC |
@TIME | @TTY | @USER | @VDT...

SYNONYMS@VDT: @FID

USAGE

These keywords can be used asregular datafieldsin the field phrase or header/footer sub-phrases.
Some, such as @PAGE or @DTM, are obviously intended for page headers (defined with the
HEADERO keyword).

These keywords return the following values:
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@BREAKN

@DATE

@DTM

@LINE

@PAGE

The break point value for level n. Break points are numbered as they occur
inthe LIST command. Upto 9 levels are supported.

The system date, formatted as defined by the configuration. The default
format isMM/DD/YYYY.

The system date and time. The default format isMM/DD/YYYY HH:MM
PM.

In headers and footers, prints a blank line. In report lines, prints the line
counter (useful for generating "ranking" reports).

The current page number, occupying 5 positions, right justified and space
filled. The @PAGE variable is now valid in calculation expressions. An
example of its use would be to reset the page number after a break point, in
acustom footer calculation. Hereisasample report:

LIST DEMO.CUST BREAK-PG SLSPNAME TAB 50.1 TOTAL YTD.SLS SORT SLSP
FOOTER1 TAB 50.1 "'------------ " TAB 50.2 @CALC("N,L12,2","", GSUM(YTD.SLS,1);

@PAGE=0)

@PAGEDSC Theword "PAGE", followed by the current page number.

@TIME
@QTTY
@USER

@VDT

EXAMPLES

The system time. The default format isHH:MM PM.
The system tty device for the terminal.
The user’s login name (from the operating system, not GENERAL).

The Business Basic name (or dlias) for thisterminal. Thisisthe same asthe
FID(0) function in Business Basic.

This example shows the use of several keywordsin a header sub-phrase:

LIST DEMO.CUST ID TAB 10 NAME TAB 55 YTD.SLSHEADERO @DTM CENTER
"CUSTOMER LIST" TAB 75 @PAGE LF @USER TAB 1.3 FILL "=" OFF

This example shows the @LINE keyword used to produce a ranking report:
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LIST DEMO.CUST NAME @LINE DEMO.SLSP.NAME YTD.SLS SORT DSND YTD.SLS
STOP 20

@CALC

PURPOSE To definearun-time calculation in aLIST command.

FORMAT  LIST ... @CAL Cname(" type-codes’ ," heading" ,expression) ...

SYNONYM SNone

USAGE

Run-time calculations are functionally just like a data field from afile's dictionary. They may be

placed anywherein aLIST command that aregular field can be placed.

The calculation name can contain up to 15 letters, digits, and underscores (individual underscores
only).

@CALC_NAME isavaid name.
@CALC1 2 IN_A ROW isn't valid because two underscores can't be next to each other.

The type-codes parameter isidentical to the type codes used when defining afield in the dictionary.
There must be a basic data type and length code, and may be additional formatting codes:

T,L30 30 character text field.
N,L12,2 12 character, precision 2, number field.
D,L10 10 character date field.

See the Fields section of the Dictionary chapter for more information about type codes. Unlike
fields in the dictionary, @CALC definitions can be zero-length fields, which disables the printing
of any data. Typically, zero-length calculations are used as numeric values in later @CALC
definitions within the LIST command.

The heading parameter defines the column heading for the calculation. 1t can be divided into stacked
segments with vertical bars: CUSTOM ER|NAM E would be a two-line column heading. If any
segment is longer than the defined length from the type-codes, then GENERAL expands the output
to the width of the heading.

The expression parameter is a calculation expression that can reference physical data, other fields,

constant values, other calculations (previously occurring in the LIST command), and functions. A
detailed explanation of expressions can be found in the Fields section of the Dictionary chapter.
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EXAMPLES
This example shows atext calculation:

LIST DEMO.CUST ID TAB 10 NAME TAB 60 YTD.SLS LF TAB 10
CALC_FULL_ADDR("T,L50"," CUSTOMER'SADDRESS',
TRIM(ADDRL)+" /" +TRIM(ADDR2)+" "+CITY_ST_ZIP)

This example shows two numeric calculations, with the second referencing the first:

LIST DEMO.CUST NAMEYTD.SLSYTD.COST
@CALCPROFIT("N,L12,2" "PROFIT" YTD.SLSYTD.COST)
@CALCPCT("N,L6,1" "GP %" ,100*DIVIDE(@CALCPROFIT,YTD.SLY))

ACROSS

PURPOSE To print multiple records side by side, across the report.
FORMAT  LIST ... ACROSS number...

SYNONYM SNone

USAGE

Often, when information is desired in columns on a report, there is enough room to place several
records across the page. One obviousinstance of thisis mailing labels, where sheets can have 3 or
4 |abels across. The ACROSS keyword instructs GENERAL to place records on WIDTH
boundaries across the page. Thetotal page width becomes width * number, where width is specified
with the WIDTH keyword. Also, each record will occupy the same number of lines, regardless of
NO-BLANK settings.

When printing records across a page, and a break point is encountered, GENERAL will print
however many records have been found, and perform the break. The footer will occupy the entire
report width (not just the width of each record). Any default footers to be printed will be printed in
vertical fashion, asif the VERT-TOTAL keyword is used.

Like footers, the report header will also occupy the full-page width. Column headings, which are
built into the report header, however, are duplicated for each ACROSS column.

EXAMPLES
This example shows using the ACROSS keyword to produce 3-up mailing labels:
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LIST DEMO.CUST TAB 2.2 NAME TAB 2.3 ADDR1 TAB 24 ADDR2 TAB 25 CITY_ST_ZIP
TAB 2.6 " ACROSS 3 NO-PAGE ON PRINTER

Note the use of NO-PAGE to suppress pagination, and the TAB 2.6 "" to force 6 lines on the |abels.
Another method to force 6 lines per |abel would be to use the keyword HEIGHT 6.

ALTFILE

PURPOSE To alow the use of an aready existing sort file instead of using a sort-phrase, which
requires GENERAL to sort thefile being LISTed before the report can be produced.

FORMAT  LIST ... ALTFILE file-name key-position...
SYNONY M SAF, PRESORT

USAGE

Business Basic applications often use sort filesto cross-reference to existing master files. Examples
might be sort files for customers by name or employees by social security number and so on.
GENERAL alows these files to be used, thereby saving sorting time during the compilation of a
report.

The file-name must be predefined in the dictionary, and the disk file associated with it must be
accessible to GENERAL. In addition, the user access level must be at least as high as the file's
access level. The file can be any keyed type supported by GENERAL. However, only the key to
thefileis used by this keyword.

The key position parameter can be entered in one of two formats. The parameter must be quoted
in each case (unlike prior versions), and if it contains quotes itself, then single quotes may be used.

Format 1 isanumeric value, which defines, where in the key of the sort file the key to the master
fileis placed. It may optionally contain two numeric values separated by a comma ("12,6" for
example). The second value represents the length of the key.

Format 2 is as an executable string using the variable K$ to represent the data, which alows
multiple portions of the key to represent the primary file key.

When using ALTFILE, the BEGIN and END keywords define the ALTFILE key range rather than

the master file key range. If, for example, a sort file by name is used, the BEGIN and END
keywords would define a name range.
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If asort phraseis present in addition to the ALTFILE keyword, the phrase, rather than the ALTFILE
keyword define the sort order. However, record ranges defined by the BEGIN and END keywords
apply tothe ALTFILE.

See also the ALTSORT keyword.

EXAMPLES
The following example shows the use of an aternate sort file:

LIST DEMO.CUST ID NAME ALTFILE DEMO.CUST_NAME " 21,5"

The next example shows an alternate form of key position definition:

LIST DEMO.CUST ID NAME ALTFILE DEMO.CUST_NAME " K$(16,5)"

The last example shows how to use single quotesin cases where the key parameter contains quotes.

LIST filefield-1 field-2 ALTFILE CUST-BY-NAME 'K $(1,2)+" A" +K $(3,5)’

ALTKEY

PURPOSE To allow the use of an alternate key-number instead of using a sort-phrase, which
requires GENERAL to sort the file being LISTed before the report can be produced.

FORMAT  LIST ... ALTKEY key-number...
LIST ... ALTKEY?

SYNONYM SAK

USAGE

Some implementations of Business Basic support the use of multi-keyed files. Such files alow one
or more aternate keys to be defined in addition to the primary key to the file. GENERAL supports
access to the alternate keys with the keyword ALTKEY.

The key-number is a number that identifies the alternate key-number desired. Thisisnormally a
number between 1 and 16. Key-number O is the primary key to the file. The key-number selected
must be defined as an alternate key-number to the file. GENERAL does not verify the validity of
the number, and entry of an invalid key-number may cause an error at run-time.

If aquestion mark is entered as the key-number, then GENERAL presents a selection list of valid
alternate keysto the file being L1STed.

KEYWORD REFERENCE- 78



When using ALTKEY, the BEGIN and END keywords definethe ALTKEY key range rather than
the primary key range.

If asort phraseis present, in addition to the ALTKEY keyword, the phrase, rather than the ALTKEY
keyword define the sort order. However, record ranges defined by the BEGIN and END keywords
apply to the ALTKEY.

See also the ALTSORT keyword.

EXAMPLES
The following example shows the use of an alternate key:

LIST DEMO.CUST ID NAME ALTKEY 1

ALTSORT

PURPOSE Tofacilitate the use of both ALTFILE and ALTKEY parameters by name, rather than
requiring knowledge of the required parameters of those keywords.

FORMAT  LIST ... ALTSORT altsort-name...
LIST ... ALTSORT?

SYNONYMSAS

USAGE

Most Business Basic applications support alternate sorting options to master files through either
aternate sort files or, when the implementation supports multi-keyed files, through alternate keys.
GENERAL supports the use of either method through the ALTFILE and ALTKEY keywords.
However, those keywords require some technical knowledge, and are best suited to programmers.

Through ALTSORT definitions, maintaining a table of named equivalents can mask the technical
nature of the ALTFILE and ALTKEY keywords. This table is maintained in the dictionary Sorts
option. Each ALTFILE or ALTKEY definition desired for aparticular file can be given aname and
adescription. Then the ALTSORT keyword can reference the name rather than the ALTFILE or
ALTKEY definition.

Also, if the name of the ALTSORT definition is not known, a question mark may be entered, and
GENERAL will provide amenu listing of all ALTSORTSs defined for the file being LISTed.

EXAMPLES
The following example shows the use of an aternate sort definition:
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LIST DEMO.CUST ID NAME ALTSORT NAME
This example will produce amenu of all ALTSORT definitions for the CUSTOMER file:

LIST DEMO.CUST ID NAME ALTSORT ?

ASCII
EXPORT

PURPOSE To facilitate exporting of data to another application, such as a spreadsheet or word
processor. Several standard ASCI| text-based formats are supported.

FORMAT  LIST ... ASCIlI...
LIST ... EXPORT ? ...
LIST ... EXPORT DELIMITED (or DELIM)
LIST ... EXPORT FIXED
LIST ... EXPORT DIF
LIST ... EXPORT WORDPERFECT (or WP)
LIST ... EXPORT GATEWAY EXCEL
LIST ... EXPORT GATEWAY 123

SYNONYM SGWW for GATEWAY

USAGE

The ASCII and EXPORT keywords are used to cause GENERAL to format the output in ASCII text-
fileformat. If the ASCII keyword is used, or the EXPORT ? format, then GENERAL presentsalist
of valid export formats for selection. Each format is suitable for certain export package targets.

In al cases, GENERAL automatically turns off pagination (like the NO-PAGE keyword does), so
the output will not contain any specia form-feed characters, or page headings. Also, GENERAL
automatically adjusts the report width to accommodate all fields.

In Genera 4.1 if an EXPORT format is specified in aNO-DETAIL report, General now will format
the sub-total and report-total footers into the export format selected for delimited, fixed position, and
DIF formats. General 4.0 ignored the NO-DETAIL keyword, and only produced exports with detail
records.

Delimited: All aphatype datais enclosed in quotes, all numeric data is scaled
and decimal-formatted without commas, and commas are used to
separate each field. Most spreadsheets and databases can export a
delimited file. GENERAL can also report from adelimited file, if a
dictionary is defined for it.
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Fixed:

DIF:

Wor dPer fect:

Gateway Excdl:

Gateway 123:

The DELIMITER, NO-QUOTE, PREFI X, and SUFFIX keywords
may be used to further customize how GENERAL creates the
delimited file.

Each field occupies a set position and length on aline. Numbers are
formatted without punctuation.

This format (Data | nterchange Format) is an old export standard.
Many spreadsheets and databases can import a DIF file.

Use this format to create a file suitable for a WordPerfect merge
operation. The file will contain the "R and ~E terminators that
WordPerfect recognizes as field and record terminators.

Using Thoroughbred Software's Gateway for Windows, users can
export data directly to Excel.

Using Thoroughbred Software's Gateway for Windows, users can
export data directly to Lotus 123.

Normally, use of this keyword would coincide with the use of the ON keyword in order to send the
output to afile. That file could then be imported by applications, which support file importing.

EXAMPLES

The following example will prompt the user for an export format, then create an export file

FILE.PRN.

LIST DEMO.CUST BREAK SLSPDEMO.SLSP:NAME NAME TOTAL YTD.SLS SORT SLSP
DESCENDING YTD.SLSASCII ON "FILE.PRN" SELECT YTD.SLS > 999.99

This example will product a WordPerfect merge format file:

LIST DEMO.CUST NAME ADDR1 ADDR2 CITY_ST_ZIP EXPORT WORDPERFECT ON

FILE

AVERAGE

PURPOSE To cause anumeric field to be averaged, with the average vaue output at the end of
the report, and at break pointsif specified by the BREAK keyword.

FORMAT  LIST ... AVERAGE field-name...
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SYNONYMSAVG

USAGE

The AVERAGE keyword is used to generate the average numeric value of a specified report column.
The average generated will be printed at the end of the report and also at each subtotal break point
if the BREAK keyword is used.

The field-name specified must be defined as a numeric type field.

EXAMPLES
The following example will produce an average of the extended value of each line on the report. It
will print at the end of the report under the Y TD.SL'S column:

LIST DEMO.CUST ID NAME AVERAGE YTD.SLS

BEGIN

PURPOSE To specify thefirst key value when LISTing only arange of keys.
FORMAT  LIST ... BEGIN start-key...

SYNONYM SFIRST, START

USAGE

The BEGIN keyword is used to specify part of akey range for areport. The key rangeisthe range
of record keysin the primary fileor ALTFILE or ALTKEY to process. When used in conjunction
with the END keyword, areport can be specified which will only process arange of key values out
of the primary file. Without this keyword, GENERAL processes keys starting with the first key in
thefile.

When arange is selected, records outside that range are not processed. Thisisdifferent than when
a select-phrase is used or when skip keys are defined for the file, since in those cases records are
processed but not output.

The start-key may be any set of characters. If it includes spaces it must be enclosed in quotes,
otherwise quotes are optional. The start-key does not have to exist in the file. If the primary file
being LI1STed is an indexed file rather than a key-oriented file, then you must specify a numeric
constant rather than a start-key. The number represents the first index to process.

When used in conjunction with the ALTFILE keyword or the ALTKEY keyword, the key rangeis
that of the alternate file or key, not the LISTed file or primary key.
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In all prior versions of General, BEGIN required a literal parameter. Sometimes, however, the
starting or ending key range can't be specified literally. For example, if afileiskeyed by a 7-digit
Julian number (a date), then the only way to specify a range of keys is by knowing what Julian
numbers are involved.

Version 4.1 provides three new BEGIN conversion flags, each coming after the BEGIN keyword and
before the literal range value. Each flag will cause a particular conversion to be performed on the
literal value, and the result of the conversion is used in the key range.

CND converts a literal date to a Julian integer. CNDI converts a literal date to a Julian integer,
compressed into 4-byte binary form. CNI converts a litera number into a 4-byte binary form.
These conversions coincide with BBx template sizes and uses.

For example, BEGIN CND " 3/15/95" would convert 3/15/95 to a Julian number, and use the result
(in BBx, 2,449,792) asthe BEGIN value. BEGIN CNDI " 3/15/95" would perform the same date
conversion, but the value would be further converted to a 4-byte integer with the BIN function
(BIN(2449792,4)). BEGIN CNI 99995 would convert 99,995 to a 4-byte integer with the BIN
function.

EXAMPLES
The following example will process akey range beginning with "00001" and ending with "00099":

LIST DEMO.CUST ID NAME PHONE BEGIN " 00001" END "00099"
This example shows how BEGIN affects a report when an ALTSORT is used:

LIST DEMO.CUST ID NAME PHONE ALTSORT NAME BEGIN "GREEN" END "GREEN"

BREAK, BREAK-PG
SBREAK, SBREAK-PG

PURPOSE To create areport break based on a certain field, and to generate subtotals at that break
point when the AVERAGE, COUNT, MAXIMUM, MINIMUM, PCT-TOTAL, or
TOTAL keywords are used.

FORMAT LIST ... BREAK field-name...
LIST ... BREAK-PG field-name...

SYNONYMSBREAK: BRK
BREAK-PG: BRK-PG BRKP
SBREAK: SBRK
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SBREAK-PG: SBRK-PG, SBRKP

USAGE

The BREAK keywords are used to denote a break point for a report, where lines are skipped and
subtotals are printed. The field-name specified for the break may be a text type field, and usually
should be associated with the sorted order of the report. It may aso be a date or numeric field,
generally prefixed by a conversion keyword suchas MMY'Y or EVEN 1000. Breaks on text fields
can be defined to occur when only the first n characters change with the CUT keyword.

Thefield-name specified is considered part of the field-phrase, and will appear on the report, unless
the sllent (SBREAK) format isused. Whenever the value of the field changes, the report output will
break for subtotals, and then will continue. If the BREAK-PG or SBREAK-PG keyword is used,
then a page is skipped before the next report line after the break point is printed.

Multiple breaks may be specified for the report. Subtotals will be nested, with the nesting levels
defined by the left to right position of the break fields in the LIST command. GENERAL supports
up to 9 break levels.

The value of the break point can be printed using the @BREAKnN keyword. Thisistypically used
in custom group level headers or footers, and in fact iswhat GENERAL inserts in default footers.

When GENERAL creates default footers, it will first attempt to place all aggregate column
calculations directly below their respective column headings. The break point vaue and descriptions
will be to the left of the column calculations. If there are any position conflicts, GENERAL converts
the footer to avertical format, asif the VERT-TOTAL keyword had been used.

To avoid the vertical format, it is sometimes necessary to specifically position aggregate fields
further to the right in the report, using the TAB keyword.

Notethat if the VERT-TOTAL keyword is used, then all footers are formatted vertically regardiess
of where column positions are placed.

EXAMPLES
This example will produce a report with subtotals by salesperson:

LIST DEMO.CUST BREAK SLSP ID NAME TOTAL YTD.SLS SORT SLSP
This example will produce the same report, but without printing the sal esperson on each report line:
LIST DEMO.CUST SBREAK SLSP ID NAME TOTAL YTD.SLS SORT SLSP

Thelast example will produce a page break by salesperson, and aline bresk in even 5000 increments
on the sales value:
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LIST DEMO.CUST SBREAK-PG SLSP DEMO.SLSP.NAME ID NAME BREAK EVEN
S000 TOTAL YTD.SLSBY SLSPDSND YTD.SLS

CENTER

PURPOSE To placethe next field on the report at the center of thereport line. This overrides any
tab positioning or automatic positioning of the data.

FORMAT LIST .. CENTER field-name...
SYNONYMSCTR

USAGE

The CENTER keyword can be placed in front of any datafield in afield phrase or header/footer sub-
phrase. The position of the field is calculated based on the width of the report and the number of
columns the field occupies.

Note that the centering is not calculated based on the actual text length, but instead based on column
length, so centering may be only approximate for any given field.

EXAMPLES
The following example will center the sales and cost fields on two rows:

LIST DEMO.CUST ID NAME CENTER YTD.SLSLF CENTER YTD.COST

CONVERT-DATE

PURPOSE To convert atext version of date to an internal date, suitable for use as a GENERAL
date typefield.

FORMAT  LIST ... CONVERT-DATE field-name | " text date" ...

SYNONYMSCND

USAGE

Many older Business Basic applications do not utilize the internal Julian date features of recent
versions of the language. Often, dates are stored astext in MMDDYY or YYMMDD format. The

CONVERT-DATE keyword provides an ability to convert those fields to date values on the
command line.
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The CONVERT-DATE keyword converts the text element on the report to a date. It relies on the
system date entry format, from the system configuration, when interpreting the field or text. The
date entry format defaultsto MMDDYYYY (the YY Y'Y portion can be entered as 2 or 4 digits), so
data or text such as "031592" would be converted to an internal date for March 15, 1992. If desired,
dates can also be entered with delimiters, with the month, day, and year elements placed in the same
order asthe date entry format. "3/15/92" would be converted the same way as "031592".

If afield-name is used as a parameter, it must be atext field whose display value is the same as the
date entry convention.

EXAMPLES

This example convertsthe literal date entry into an internal date, for proper comparison to the DATE
field. Notethat if the DATE field were on the left side of the expression, the CONVERT-DATE
keyword would be unnecessary, as GENERA L would know to convert the literal text automatically.

LIST DEMO.INVOICES CUSTOMER INVOICE DATE AMOUNT SELECT CONVERT-DATE
"8/1/91" < DATE

COPIES

PURPOSE To cause a specified number of copies of areport to be output.

FORMAT LIST .. COPIESN...

SYNONYMS

USAGE

In Genera 4.1 the keyword, COPIES, has been added, which cause General to send extra copies of
areport to the printer or afile. If COPIESis set to avalue lessthan 2, then one report is printed. If
COPIES is set to 2 or more, then Genera will print copies 2 through n, with a page € ect between

each.

Copies are executed by storing an image of the report to afile, then reading from that file to produce
the second and additional copies. Thisis much faster than re-executing the report multiple times.

General ignores this keyword if the report is sent to the VDT or PREVIEW device.

EXAMPLES

The following example will print a customer list and provide a count of the number of customers
printed:

LIST DEMO.CUST NAME SLSPPHONE COPIES 3
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COUNT

PURPOSE To cause acount of the lines printed to be output at the end of the report, and at break
pointsif specified by the BREAK keyword.

FORMAT  LIST ... COUNT field-name...

SYNONYMSCNT

USAGE

The COUNT keyword is used to count of the number of report lines printed. Thetally will appear
at the end of the report and at break points.

The field-name specified is considered part of the field-phrase, and will appear on the report. There
Isno restriction on field type. However, there must be enough space allocated by the field length
to accommodate the count value. Count values are always formatted with thousands separators.
EXAMPLES

The following example will print a customer list and provide a count of the number of customers
printed:

LIST DEMO.CUST COUNT ID NAME SLSPPHONE

CuUT

PURPOSE Totrim atext valueto thefirst n characters for purposes of generating break points
on just a portion of the text value.

FORMAT LIST ... BREAK CUT length field-name...

SYNONYMS1ST

USAGE

The CUT keyword is used as part of a BREAK specification, when atext field break should only
reference a beginning portion of the text field.

For example, if an inventory code contains a three-character product group at the beginning of the

code, a break point could be generated on just the product group portion with BREAK CUT 3
INVENTORY _CODE.
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EXAMPLES
In the example below, a customer list is sorted by name, with a break point for each letter of the
alphabet:

LIST DEMO.CUST ID NAME CITY_ST_ZIPPHONE SORT NAME SBREAK CUT 1 NAME

DELIMITER

PURPOSE To specify adeimiter other than acommain a delimited export.

FORMAT  LIST ... EXPORT DELIMITED ... DELIMITER " char" ...

SYNONYM SDELIM

USAGE

Normally, GENERAL will create delimited export files with a comma separating each field. With
the DELIMITER keyword, the delimiter can be changed to any other character.

If anon-printable character is required, such as a <tab> character, then GENERAL’s ASCII notation
can be used inside the quotes, like this: "~009" for ASCII value 9.

EXAMPLES
This example shows how to perform an export with a colon as a delimiter:

LIST DEMO.CUST ID NAMEADDR1ADDR2 CITY STATE ZIP EXPORT DELIMITED
DELIMITER ":" ON "/usr/exports/addresses’

DESCENDING

PURPOSE To cause sorting on afield to be in descending sequence.

FORMAT LIST ... SORT ... DESCENDING field-name...

SYNONYM SDSND

USAGE

This keyword is used to modify the default sorting order for fields specified in a sort-phrase.
Normally, fields are sorted in ascending sequence, either by their ASCII values, or their numeric

value, depending on the field type. When this keyword precedes afield in a sort-phrase, that field
is sorted in descending sequence.
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EXAMPLES
The following example will sort first by salesperson, then from highest to lowest monthly sales
within salesperson:

LIST DEMO.CUST ID NAME PHONE OPEN.BAL SORT SLSP DESCENDING MTD.SLS
SELECT MTD.SLS>= 100 ON LP

DOUBLE-SPC

PURPOSE To force double spacing of areport.

FORMAT LIST... DOUBLE-SPC...

SYNONYM SDBLSPC, DSP

USAGE

The DOUBLE-SPC keyword can be used to cause GENERAL to place a blank line between each
record on areport, even if aNO-BLANK keyword has been used as well.

A trailing NEWLINE keyword may also be used to double-space a report.

EXAMPLES
This example shows a doubl e spaced report:

LIST DEMO.CUST ID TAB 10.1 NAME TAB 10.2 ADDR1 TAB 10.3ADDR2 TAB 104 CITY
STATE ZIPNO-BLANK DOUBLE-SPC

END

PURPOSE To specify the last key value when LISTing only arange of keys.

FORMAT  LIST ... END end-key...

SYNONYMSLAST, FINISH

USAGE

This keyword is used to specify part of akey range for the report. The key range is the range of
record keys in the primary file or alternate sort to process. If an inventory file includes product

group asthe first three digits of the item keys, then using END in conjunction with BEGIN would
allow arange of product groups to be specified for the report.

KEYWORD REFERENCE- 89



When arange is selected, records outside that range are not processed. Thisisdifferent than when
a select-phrase is used or when skip keys are defined for the file, since in those cases records are
processed but not output.

The end-key may be any set of characters. If it includes spaces, it must be enclosed in quotes. |If
it does not, the quotes are optional. 1t does not need to be an actual key contained in thefile. If the
file being LI1STed is an indexed file rather than a key oriented file, the end-key must be a numeric
constant, representing the last index to processin thefile.

When used in conjunction with the ALTFILE keyword or the ALTKEY keyword, the key range
defined should be for the sort file or alternate key, rather than the primary file or key.

In all prior versions of General, END required aliteral parameter. Sometimes, however, the starting
or ending key range can't be specified literally. For example, if afileis keyed by a 7-digit Julian
number (a date), then the only way to specify arange of keysis by knowing what Julian numbers
areinvolved.

Version 4.1 provides three new END conversion flags, each coming after the END keyword and
before the literal range value. Each flag will cause a particular conversion to be performed on the
literal value, and the result of the conversion is used in the key range.

CND converts a literal date to a Julian integer. CNDI converts a literal date to a Julian integer,
compressed into 4-byte binary form. CNI converts a litera number into a 4-byte binary form.
These conversions coincide with BBx template sizes and uses.

For example, BEGIN CND " 3/15/95" would convert 3/15/95 to a Julian number, and use the result
(in BBx, 2,449,792) asthe BEGIN value. BEGIN CNDI " 3/15/95" would perform the same date
conversion, but the value would be further converted to a 4-byte integer with the BIN function
(BIN(2449792,4)). BEGIN CNI 99995 would convert 99,995 to a 4-byte integer with the BIN
function.

EXAMPLES
The following example will process records from the beginning of the file until the record keys
become greater than "001" ("00100", "00101", etc.):

LIST DEMO.CUST ID NAME PHONE END 001

EVEN

PURPOSE To generate an even numeric value, suitable for abreak point to group numbersin the
same range together.
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FORMAT LIST ... BREAK EVEN number field-name...
SYNONY M SNone
USAGE
The EVEN keyword is used to formulate a number into an even increment value. EVEN requires
anumber parameter, that can be any positive integer value from 1 to 99,999,999 (entered without
commas). Each number in the column following the number is then formulated to an even value
based on this formula:

number * INT (value/number)
For example, if EVEN 1000 were used, any number from O to 999.99 would be converted to O; from
1000 to 1999.99, converted to 1000; from 2000 to 2999.99, converted to 2000, and so on. In areport
sorted by a numeric field, a break point could be specified based on even values, to cause a break
each time the numeric field reached a certain threshold.

EXAMPLES
This example will produce a report sorted by sales, with breakpoints each 5,000.

LIST DEMO.CUST ID NAME TOTAL YTD.SLS SBREAK EVEN 5000 Y TD.SLS SORT
DSND YTD.SLS

EXPORT

See ASCII in this chapter.

FIELD

PURPOSE Toindicate that more report fields are to be specified after a sort- or select-phrase has
been entered.

FORMAT  LIST ... sort- or select-phrase ... FIEL D field-phrase...
SYNONYMSFLD, SHOW

USAGE
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The FIELD keyword alows more flexibility in the placement of data elements in the command line.
With it field elements may be entered after a sort- or select-phrase and not be interpreted as being
included.

EXAMPLES

The following example shows a sort-phrase followed by the FIELD keyword to allow specification
of datafields:

LIST DEMO.CUST ID NAME SORT NAME FIELD SLSPPHONE YTD.SLS

FILL

PURPOSE Tofill the balance of any line with a specified character.

FORMAT  LIST ... FILL "character” ...

SYNONY M SNone

USAGE

The FILL keyword can be used anywhere in afield phrase (including a header or footer sub-phrase),
to print aline of characters from the current column to the right margin.

The TAB keyword can be used to place the start of the line.

The character can be any single, printable character, including a space.

EXAMPLES

This example shows two subsequent fills, first dashes starting at column 20, then spaces starting at
column 60, to draw a 40 character line centered in an 80 column report:

LIST DEMO.CUST WIDTH 80 ON PRINTER TAB 20 ID NAME PHONE TAB 20.2 FILL "-"
TABG60.2FILL" " TAB25.3YTD.SLSTAB 40.3 YTD.COST DBLSPC

FOOTERN

See HEADERnN in this chapter.

FULLCASE
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PURPOSE To cause asort phrase field to be sorted in a case-sensitive manner.
FORMAT LIST ... SORT ... FULLCASE field-name...
SYNONYM SFCASE

USAGE

When GENERAL sorts afile, it normally converts all text fields to upper case, so that multiple
spellings of the same value will be printed together. For instance, values of "SMITH" and "Smith"
would be sorted together. If the sort order needs to take upper- and lower-case into account, then
the FULLCASE keyword can precede the affected field in the sort phrase.

EXAMPLES
This example shows the full case keyword:

LIST DEMO.CUST ID NAME TOTAL YTD.SLS SORT STATE FULLCASE CITY

HEADER

PURPOSE To define acolumn header other than the default, which utilizes the column headings
defined for the fields specified.

FORMAT LIST ... HEADER " header-text" ...

SYNONYMSHEAD, HEADING

USAGE

Normally, the column headings are generated from the Heading element of the field definition for
each data element on the report. The heading elements are formatted in the same manner as the data
fields, including spacing, tabs, and new lines. If this column heading is not desired the HEADER
keyword may be used to set the column headings to some specified text.

The header-text entered must be enclosed in quotes.

Column headings may be turned off with the NO-HEAD keyword. A complete page header,
including titles and column headings, may be described with the PAGE-HDR or HEADERO
keywords.

EXAMPLES
The following example will produce the heading specified:
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LIST CUSTOMERS ID NAME SLM.NAME PHONE SORT SLM HEADER " CUSTOMER
INFORMATION:"

HEADERN
FOOTERN
OFF

PURPOSE To specify custom page and group headers, or custom group or report footers.

FORMAT  LIST ... HEADERN header-phrase OFF...
LIST ... FOOTERN footer-phrase OFF...

Note there are no spaces between the HEADER/FOOTER words and the n level indicator.
SYNONY M SNone

USAGE

The custom header and footer keywords are toggles that turn on a custom header or footer phrase.
In these phrases, any text, datafield, calculation, or positioning keyword is legal, and applies to that
particular header or footer.

The header or footer level, n, applies to the break point level, as defined by the order of BREAK
keywords in the report. Report breaks are nested as they are encountered in the LIST command, so
the first BREAK becomeslevel 1, the second islevel 2, and so on. Up to 9 levels may be specified.

Level Oisdefined asthe "report level”. A header of level 0 is considered a definition of the page
heading, while afooter of level 0is considered the report footer, which prints only at the end of the
report.

Note that HEADERO can be used as a replacement for the PAGE-HDR keyword, and in fact,
GENERAL internaly translates a PAGE-HDR definition into a HEADERO header phrase.

Header and footer phrases are active until explicitly turned off. They are turned off by:
Another HEADER or FOOTER phrase.
The OFF keyword
The end of the LIST command

EXAMPLES
This example shows a custom report header:
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LIST DEMO.CUST TAB 10.1 ID TAB 10.2 NAME TAB 30.1 PHONE TAB 30.2
DEMO.SLSP:NAME

HEADEROTAB 1.1 @DATE TAB 1.2" PAGE" @PAGE CENTER "CUSTOMER PHONE
LIST" TAB13FILL"-" TAB 10.4" CUSTOMER ID/NAME" TAB 30.4
"PHONE/SALESPERSON" LFFILL "=" OFF

This example shows a custom footer for break level 1, calculating agroup level value. Note the use
of the group summary function GSUM() to derive level 1 totalsfor YTD.SLSand YTD.COST.

LIST DEMO.CUST SBREAK SLSPID NAME TAB 55 TOTAL YTD.SLSFOOTER1 TAB
ST " TAB 10.2" SALESPERSON:" @BREAK 1 TAB 55.2
@CALC1("N,L14,2,P" "" ,GSUM(YTD.SLS,1)) TAB 10.3" (PROFIT)" TAB 55.3
@CALC2("N,L14,2,P" "" @CALC1-GSUM (Y TD.COST,1)) OFF

HEIGHT

PURPOSE To force the number of lines each record occupies on the report, regardless of data
positions and the NO-BLANK keyword.

FORMAT  LIST ... HEIGHT lines...

SYNONYM SNone

USAGE

When GENERAL produces areport, the number of lines each record occupiesis determined by the
positions defined in the report. If the last field is placed on line 3, aswith a TAB 10.3 keyword, then
GENERAL will dlocate 3 lines per record. If the NO-BLANK keyword is used, and one of thelines
Is empty, then that record will only use 2 lines.

If areport requires afixed number of linesto be allocated, regardless of how many are used, then
the HEIGHT keyword can be used.

EXAMPLES
The following example shows how to use the HEIGHT keyword in producing fixed length labels
while suppressing blank lines:

LIST DEMO.CUST TAB 2.2 NAME TAB 2.3 ADDR1 TAB 24 ADDR2 TAB 25 CITY_ST_ZIP
NO-BLANK NO-PAGE HEIGHT 6 ON PRINTER

LBREAK
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PURPOSE To generate a line break every n lines of a report, so that a blank line is printed
between even groups of records.

FORMAT LIST ... LBREAK n...

SYNONYM SLBRK

USAGE

The LBREAK keyword is used to generate a blank line every time the specified number of lines has
printed without any breaks.

The line break counter is reset at the top of each page and after any break point as defined by a
BREAK keyword.

Note that the line count is based on records printed, even if each record prints on multiple physical
lines of output.

EXAMPLES
This example will generate aline break every five lines:

LIST DEMO.CUST ID NAME SLSPPHONE LBREAK 5

LENGTH

PURPOSE To set the number of printed lines per page.

FORMAT  LIST..LENGTH #lines...

SYNONYMSLINES, LEN

USAGE

The LENGTH keyword is used for page formatting, allowing specification of the number of printed
lines per page. This keyword is only required if the default settings used by GENERAL are
incorrect. The default settings are based on the Business Basic knowledge of the device dimensions,
typically 66 lines for printersand 24 or 25 linesfor VDTs. For VDTs, GENERAL deducts 4 lines
for a bottom margin; for printers and files, GENERAL deducts 6 lines.

#-Lines must be an integer and must be greater than 1. Note that this specifies the number of printed
lines, not the number of physical lines.

EXAMPLES
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The following example shows the use of the LENGTH keyword for an 88-line page, with a 1"
alocation for margins:

LIST DEMO.CUST ON LPID TAB 10.1 NAME TAB 10.2 ADDR1 TAB 10.3 ADDR2 TAB 10.4
CITY_ST_ZIPDBL-SPCLENGTH 80

LINK

PURPOSE To define anew link specification, or override an existing link specification for the
LIST file, for use by alink field definition.

FORMAT LIST...LINK FROM fileename TO file-name FUL L key-expression OFF...
LIST ... LINK FROM file-name TO file-name PART key-expression OFF...

SYNONYM SNone

USAGE

The LINK keyword defines a link specification within a LIST command. Following the link
specification, link field definitions referencing the files will use the key-expression and full- or
partial-key indicator.

The FROM file specifier isoptional. If it isnot present, then the FROM filewill default to the LIST
file. If specified, the file must be defined in GENERAL's dictionary or in a supported external
dictionary.

The TO file specifier isrequired, and indicates what fileisto beread from. The file-name here can
contain a sort specifier @sort-name to process the records in the TO file in anon-primary key order.
Sort specifications are defined in the TO file's dictionary.

The parameter FULL or PART (or FULLKEY or PARTKEY) isrequired, and indicates whether the
link isafull- or partial-key type of link. Partial-key links produce from 0 to many records, while
afull-key link produces one record.

The key-expression parameter is an expression using fields and datain the FROM file to derive the
key or partial key needed to accessrecordsin the TO file.

The OFF parameter is required, and indicates the end of the key expression, and areturn to thefield
phrase.

More information about link specifications can be found in the Dictionary chapter.

EXAMPLES
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This example shows arun-time link definition:

LIST DEMO.INVOICESLINK TO DEMO.PAYMENTS PART CUSTOMER+INVOICE OFF
CUSTOMER INVOICE TOTAL AMOUNT TOTAL @SUM:PAYMENTS:PAYMENT

If thereis already alink defined to DEMO.PAYMENTS in the DEMO.INVOICES dictionary, then
thelink specified in the LIST command will override the link in the dictionary.
LOWER

See PROPER in this chapter.

MAXIMUM

PURPOSE To cause anumeric or date maximum to be calcul ated, with the value output at the end
of the report, and at break pointsif specified by the BREAK keyword.

FORMAT LIST ... MAXIMUM field-name...

SYNONYMSMAX

USAGE

The MAXIMUM keyword is used to ca culate the highest numeric or date vaue of a specified report
column. The value so calculated will be printed at the end of the report and also at each subtotal
break point if the BREAK keyword is used.

The field-name specified must be defined for the file being LISTed. It also must be defined as a
numeric or date type field.

EXAMPLES
The following example will print the highest sales value of each line on the report:

LIST DEMO.CUST ID NAME SLSPMAXIMUM YTD.SLS

MINIMUM

PURPOSE To cause anumeric or date minimum to be calculated, with the value output at the end
of the report, and at break pointsif specified by the BREAK keyword.
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FORMAT LIST .. MINIMUM field-name...
SYNONYMSMIN

USAGE

The MINIMUM keyword is used to calculate the lowest numeric or date value of a specified report
column. The value so calculated will be printed at the end of the report and also at each subtotal
break point if the BREAK keyword is used.

The field-name specified must be defined for the file being LISTed. It also must be defined as a
numeric or date type field.

EXAMPLES
The following example will print the smallest sales value of each line on the report:

LIST DEMO.CUST ID NAME SLSPMINIMUM YTD.SLS

MONTH
MMMYYYY
MMMYY
MMYY
MMYYYY
YYYYMM
YYMM

PURPOSE To convert the precision of output for a date field to a month and year, rather than a
month, day, and year.

FORMAT  LIST ... MONTH field-name...

SYNONYM SNone

USAGE

The date conversion keywords are used to convert a date field to display in amonth and year format.

Which particular keyword is used determines the format.

MONTH, MMMYYYY Jan/1992

MMMYY Jan/92
MMYY 01/92
MMYYYY 01/1992
YYYYMM 1992/01
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YYMM 92/01

Date conversion can be useful when a break point by month is desired. See aso the YYYY
keyword.

EXAMPLES
The following example shows the generation of a date sorted report, with subtotals by month:

LIST DEMO.INVOICES CUSTOMER INVOICE DATE TOTAL AMOUNT SBREAK
MMMYY DATE SORT DATE

NEWLINE

PURPOSE To cause the report output to skip to the next line.

FORMAT  LIST ... field-name NEWLINE field-name...

SYNONYMSLF

USAGE

NEWLINE is aformatting keyword used to force the report output to the left margin of the next line.
Thisfeature is useful, especialy in combination with the TAB keyword, for formatting stacked lines

of output on the report.

Note that in Version 4, the TAB keyword provides both column and row positioning, so the
NEWLINE keyword isn't always necessary to formulate multi-line reports.

EXAMPLES
This example shows using NEWLINE to format mailing labels.

LIST DEMO.CUST NEWLINE NAME NEWLINE ADDR1 NEWLINE ADDR2 NEWLINE
CITY_ST_ZIPNEWLINE NO-PAGEON LP

NO-BLANK

PURPOSE To suppress the printing of blank lines on areport.

FORMAT  LIST ... NO-BLANK...

SYNONYMSNB
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USAGE
Thiskeyword is used to suppress the printing of blank lines of output. This can be useful when you
are stacking many fields on areport, some of which may be blank.

Note that the DOUBLE-SPC keyword forces a blank line between records, even if the NO-BLANK
keyword is used.

EXAMPLES
This example shows the use of the NO-BLANK keyword:

LIST DEMO.CUST ID TAB 10 NAME LF TAB 10ADDR1 LF TAB 10ADDR2 LF TAB 10
CITY STATE ZIP DOUBLE-SPC NO-BLANK

NO-DETAIL

PURPOSE To cause the printing of a"totals only" report.
FORMAT  LIST ... NO-DETAIL...

SYNONYM SND

USAGE
Thiskeyword is used to suppress the printing of report detail. Instead, only totals and subtotals are
printed.

When the totals are printed, the only fields that will print are those denoted by AVERAGE, BREAK,
COUNT, MAXIMUM, MINIMUM, PCT-TOTAL, and TOTAL keywords. All other fields are
suppressed.

When this keyword is used, output may be dow and sporadic. Thisisbecausethe detail is till being
processed.

If totals are not printed vertically, then line spacing and underlines are eliminated from the highest
break level.

EXAMPLES
This example shows the use of the NO-DETAIL keyword to create a report to count the number
of customers per sal esperson:

LIST DEMO.CUST BREAK DEMO.SLSP:NAME COUNT ID NO-DETAIL SORT
DEMO.SLSP:NAME
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NO-DUPLICATES

PURPOSE To suppress the printing of duplicate subsequent valuesin areport column.
FORMAT  LIST ... NO-DUPLICATESfield-name...

SYNONYM SNO-DUPS, NO-DUP, NDP, NDU

USAGE
The NO-DUPLICATES keyword provides the ability to enhance the appearance of reports that
include repetitive el ements.

A typical use of thismight involve atransaction file that contains or links to master file information.
When LISTing the transaction file, master file information will be repetitive, and the NO-
DUPLICATES keyword can precede any master file related columns to suppress the printing of the
duplicate elements.

EXAMPLES
The following example will suppress duplicate customer numbers and namesin an invoice
listing:

LIST DEMO.INVOICES BREAK-PG NO-DUP CUSTOMER NO-DUP
DEMO.CUST:NAME DATE TOTAL AMOUNT ON PRINTER

NO-HEAD

PURPOSE To prevent the automatic generation of column headings.

FORMAT  LIST ... NO-HEAD...

SYNONYM SNH

USAGE

This keyword is used to suppress printing of column headings. GENERAL normally creates column
headings automatically, or the HEADER, HEADERO, and PAGE-HDR keywords may override
them. If they are not overridden and the NO-HEAD keyword appears on the command line, column
headings are suppressed.

Thereport title will be printed and pagination still occurs. To eliminate page bresks and titles, use
the NO-PAGE keyword.
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EXAMPLES
This example shows the use of the NO-HEAD keyword:

LIST DEMO.CUST ID NAME MAXIMUM MINIMUM YTD.SLSNO-HEAD

NO-PAGE

PURPOSE To prevent the automatic generation of page breaks and page headings.

FORMAT  LIST .. NO-PAGE...

SYNONYM SNP

USAGE

This keyword causes GENERAL to suppress the printing of page headings. Normally, page
headings consist of the date, title, and page number followed by the column headings. Thetitleand
column headings may be created by GENERAL or may be defined by the HEADER and TITLE
keywords. If NO-PAGE appears anywhere in the command line, the page headings are suppressed.
In addition to suppressing page headings, this keyword also suppresses pagination. Instead of
issuing a page gject at the bottom of a printed page, the report will run continuously from start to
finish. This can be useful when producing mailing labels or when producing a report to disk that
will be loaded by another application, such as aword processor.

EXAMPLES
This example shows the use of the NO-PAGE keyword:

LIST DEMO.CUST NAMEADDR1ADDR2 CITY STATE ZIPPHONE WIDTH 200 NO-
PAGE ON FILE

NO-QUOTE

PURPOSE To disablethe normal quoting of text and date values in a delimited export.
FORMAT  LIST ... EXPORT DELIMITED ... NO-QUOTE...

SYNONYM SNone

USAGE

KEYWORD REFERENCE- 103



The NO-QUOTE keyword suppresses the automatic quoting of certain fieldsin a delimited export.
Normally, both text and date fields are quoted, while numeric fields are not. Each field is then
separated by a delimiter, which defaults to a comma but which can be overridden by the
DELIMITER keyword.

EXAMPLES
This example shows an export with no quotes around text fields:

LIST DEMO.CUST NAME ADDR1ADDR2 CITY STATE ZIP EXPORT DELIMITED
DELIMITER "~009" NO-QUOTE ON FILE

NO-RECAP

PURPOSE To suppress the automatic printing of arecap page for any given report.

FORMAT  LIST ... NO-RECAP...

SYNONYMSNRC

USAGE

GENERAL normally prints a recap page after each report. The recap page displays the LIST
command used to generate the report, time and file statistics, run-time replacement substitutions, and

errors.

To suppress the printing of thisinformation, include the NO-RECAP keyword in the field phrase of
the command.

The NO-PAGE keyword also suppresses recap printing.

EXAMPLES
This example shows the use of the NO-RECAP keyword:

LIST DEMO.CUST BREAK SLSPDEMO.SLSP:NAME COUNT ID NO-RECAP SORT
DEMO.SLSP:NAME
NO-WKFL

PURPOSE To disable report page buffering when areport is LISTed to the VDT. This differs
from older versions of GENERAL.

FORMAT  LIST .. NO-WKFL...
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SYNONYM SNW, SCAN

USAGE

When areport is printed to the VDT, GENERAL will normally buffer the output to allow the user
to scroll backwards and forwards through the report. This buffering can use alarge amount of disk
space if the report islarge, so including this keyword in the LIST command can turn off buffering.

Note that former versions of GENERAL used this keyword to turn off work file creation when a
select phrase was present but no sort phrase was present. Version 4 does this automatically. Rather
than make the keyword non-operative, its use has been modified.

EXAMPLES
The following example would print to the VDT, but disable page buffering:

LIST DEMO.INVOICES BREAK CUSTOMER INVOICE DATE TOTAL BALANCE NO-
WKFL

OFF

See HEADERnN and LINK in this chapter.

ON
PURPOSE To cause output to go to a specified device, such as a printer, rather than to the VDT.

FORMAT  LIST ... ON printer-name...
LIST ... ON "file-name" ...
LIST ... ON VDT...
LIST ... ON PRINTER...
LIST ... ONFILE...
LIST ... ON PREVIEW...

SYNONYMSTO

USAGE

This keyword allows reports to be submitted to printers or text files. Unless otherwise specified by
this keyword, GENERAL produces al reports on the VDT. If the output is desired on a printer, or
if atext file is desired for interface to a spreadsheet or word processing application, then this
keyword must be used.

KEYWORD REFERENCE- 105



The printer-name may be any valid printer device name (such as LP or P1). The export-file must
be a valid quoted file-name for your system, and if it exists, it must be an ASCII text file.
Additionally, you may specify the reserved GENERAL device name VDT, which indicatesthe VDT.

If an export-file is specified, and the file does not exist, GENERAL will createit. If it does exist,
GENERAL will prompt to ensure that you want to overwrite it.

Warning: If the selected export-file exists, running your report will destroy any datainit. Besure
that any file you select does not contain valuable data that should be saved. Some files and/or
directories are protected automatically by GENERAL, while others can be protected by site. See the
Installation section of the Appendix for more detail.

General interprets two special names at run-time to prompt the user for proper values:

ON PRINTER will provide a selection window of configured printers, the VDT, or afile. ON
FILE will issue aprompt for afilename.

Another special name, ON PREVIEW, may be used to specify that the report should be printed to
afile in the dimensions of the default printer (or a custom size if WIDTH and/or LENGTH is
specified). When the report is complete, GENERAL displays it on screen, with full scrolling
capabilities, and alows printing from that point to a printer or disk file.

EXAMPLES
This example shows routing of output to the printer "LP":

LIST DEMO.CUST ON LP ID NAME CLASS PHONE

This example shows how to generate afile for interface to a spreadsheet:

LIST DEMO.CUST ID NAMEMTD.SLSYTD.SLS SLSP SORT DESCENDING YTD.SLS
SELECT YTD.SLS> 500 EXPORT DELIMITED ON TSFR.PRN

PAGE-HDR

PURPOSE To alow definition of a complete page heading for use by the LIST command.
FORMAT  LIST ... PAGE-HDR " heading-definition™ ...

SYNONY M SPGHDR, PH
See dso HEADERN.

USAGE
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This keyword provides the ability to completely control the page headings of areport. Normally,
GENERAL produces a page heading consisting of a date, title, page number, and column headings.
The title and column headings can be controlled with the TITLE and HEADER keywords. The
PAGE-HDR keyword supersedes these other items when used.

The heading definition, which must be enclosed in quotes, consists of text intermixed with
mnemonic keywords, al of which are enclosed in single quotes (). Thetext is presented on the page
heading exactly as typed, while the keywords are replaced at run-time with values or formatting
actions. Internaly, GENERAL converts PAGE-HDR definitions to HEADERO definitions at run-

time.

MNEMONIC KEYWORDS

'BREAK I’

Is replaced with the current level n break point value. Levels are counted
from the left as BREAK keywords (or BREAK-PG) are found in the LIST
command.

Synonym: 'BRK n’

'CENTER text’is replaced by the text defined, centered on the page. The text may be literal

'DATE’

'LINE char’

'NEWLINE'

'PAGE’

'SPACE N’

TAB '

or may incorporate any of these keywords. 'DATE’, 'TIME', 'PAGE’, or
'BREAK".

Synonym: 'C text’
Is replaced by the date in mm/dd/yy format.

Is replaced by anew line of char characters. If no character is specified, a
dash (-) isused. Theline generated isthe full width of the page.

causes the page heading information to skip to the next line, just as the
NEWLINE keyword does with report line formatting.

Synonym: 'LF
is replaced by the page number in 5 digit format.

expands to n spaces, just as the SPACE keyword does in report line
formatting.

Synonyms: 'SPC n’

causes the next item immediately following the keyword to be printed at
column n.
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TIME’ is replaced by the time in hh: mm anvVpm format.

EXAMPLES
An example of a PAGE-HDR definition:

LIST DEMO.CUST ID TAB 10 NAME TAB 40 PHONE LF TAB 10 CITY STATE ZIP
PAGE-HDR "'DATE’ 'CENTER CUSTOMER MASTER LISTING’ 'TAB 70° PAGE
'PAGE"LF’TIME’ "CENTER COMPANY: 'BREAK 1" 'LINE’CUST 'TAB
10CUSTOMER 'LF'NO. 'TAB 10NAME & CITY 'TAB 40 TELEPHONE 'LINE ="

PCT-TOTAL

PURPOSE To cause apercent-of-total calculation to be performed on a numeric field, with the
value(s) printed on each report line, as well as at subtotal break points and at the end
of the report.

FORMAT  LIST ... PCT-TOTAL field-name...
SYNONYMSPCT-TOT, %TOTAL, %TOT

USAGE

This keyword is a complement to the TOTAL keyword. Instead of printing the data and producing
totals at the end of the report and at subtotal breaks, the PCT-TOTAL keyword causes the percentage
of the grand total to be produced on each line at all total and subtotal break points.

GENERAL aways uses two decimal points and a "%" in the output (i.e. 55.00%), so field
definitions should be at least 7 columns wide to prevent truncation.

The field-name used must be a numeric field definition. In addition, if PCT-TOTAL is used, then
AVERAGE, COUNT, MAXIMUM, MINIMUM, and TOTAL are automatically turned off if they
are used for the field-name, as PCT-TOTAL renders those cal cul ations meaningl ess.

Note: To calculate the percentage, GENERAL must first scan all the records to produce a grand
total. Sorting and selecting takes place concurrently if required. If the data used in the calculation
changes before the report is output, the percent-of-total calculation may be incorrect.

EXAMPLES
This example will generate a percent of total column next to a standard total column:

LIST DEMO.CUST ID NAME TOTAL YTD.SLSPCT-TOTAL YTD.SLS
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PLOT

PURPOSE To generate a cross-tabulation or summary report, which may be displayed,
mani pulated, printed, and plotted, if the appropriate plotting utilities and devices are
available.

FORMAT  LIST ... PLOT...
SYNONYM SGRAPH, TABULATE

USAGE

The PLOT keyword is used to generate a cross tabulation table rather than areport. Oncethetable
is displayed, GENERAL allows manipulation of the results, and printing and/or charting of the
results.

The BREAK keyword and any aggregate keywords, such as TOTAL or AVERAGE define the
format of the cross tabulation table. Only the first aggregate keyword applied to any field is used
in the calculation of values for the table (TOTAL AVERAGE YTD.SLS only uses TOTAL, for
example).

If thereis one BREAK keyword, then the table is produced as a summary table, with group break
points listed down the left side of the table as row labels, and the first (up to) six aggregate field
descriptions listed across the top, as column labels. The values for each aggregate field, calcul ated
as subtotals for the break point, are displayed in the table body.

If thereis more than one BREAK keyword, then GENERAL displays a cross tabulation, where the
first BREAK value determines group break points for row labels, and the second BREAK keyword
determines the value of the column labels. Thefirst aggregate valuein the LIST command is used
to generate table values.

Manipulation
Once the table is displayed, severa function keys can be used to manipulate the table values.

F2-sort cols causes GENERAL to sort the columns in descending order, based on the total value of
the columns.

F3-rows causes the sorting of rows based on the value of a specified column. If more than one
column exists, GENERAL will present a selection window of the columns.

F4-compressis used to reduce the size of the table. There are three compress options:
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Compress Rows/Columns prompts for the number of rows and/or columns that the table should
contain. Any rows or columns over this limit are summarized into avalue labeled OTHER, which
becomes the last row or column in the table. It is often desirable to sort the rows and/or columns
before compressing them.

Delete Row prompts for a specific row to del ete from the table then redisplays the table without that
row.

Delete Column prompts for a specific column to delete then redisplays the table.
F5-reload will recalculate the table based on the work file created by the LIST command.

F6-print will prompt for a printer or plotter, and print or chart the valuesin the table. For a chart
to be produced, one of the following must be available:

Under BBX, the BBx graphics utilities"_bar.pub”, "_pie.pub”, and "_line.pub” must be available,
and the BBx configuration file contain properly defined graphics devices (aliases starting with "D™).

A second alternative is a graphing toolkit for BBx environments called BBgraf. If BBgraf is
installed, the Printing option will offer various charting options, such as bar graphs and pie charts,
which can be printed to the user’s VDT or workstation, or to a printer. Charts displayed by Genera
always use the default characteristics specified by the site's BBgraf "defaults’ file. For more
information about BBgraf, contact Synergetic Data Systems or one of their resellers.

A third alternative is the optional third-party graphics tool, Grafsman, from Softek International.
This tool, which produces high quality charts to a variety of devices, is available separately from
GENERAL.

EXAMPLES
This example will produce athree column summary table:

LIST DEMO.CUST BREAK SLSPTOTAL YTD.SLSTOTAL YTD.COST TOTAL
YTD.PROFIT PLOT

This example will produce a cross tabul ation, using the first two break points as row and column
labels:

LIST DEMO.CUST BREAK SLSPBREAK STATE TOTAL YTD.SLSPLOT

PREFIX
SUFFIX
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PURPOSE To add aprefix and/or suffix to each line of a delimited export.

FORMAT  LIST ... EXPORT DELIMITED ... PREFIX "text" ...
LIST ... EXPORT DELIMITED ... SUFFIX "text" ...

SYNONYM SNone

USAGE

In an export, it is sometimes necessary to add characters before or after the records in the export text
file. The PREFIX keyword is used to place one or more characters at the beginning of each line;
SUFFIX at the end of each line.

To include non-printable characters in the text, use GENERAL's ASCII notation. A carriage return
(ASCII 13) would be entered as "~013".

EXAMPLES
The following export adds a <tab> character as both a prefix and a suffix:

LIST DEMO.CUST ID NAMEYTD.SLS EXPORT DELIMITED DELIMITER "~009"
PREFIX " ~009" SUFFIX "~009" ON FILE

PROPER
UPPER
LOWER

PURPOSE To convert the case of atext field to proper (capitalized words), upper, or lower.

FORMAT LIST ... PROPER field-name...
LIST ... UPPER fiedd-name...
LIST ... LOWER fidd-name...

SYNONYM SNone

USAGE
These case conversion keywords can precede any text or date field on areport. GENERAL will
apply the appropriate case conversion to the output.

PROPER conversions are based on an algorithm that looks for spaces and punctuation, and
capitalizes the next subsequent letter. All other |etters are forced to lower case. In some cases, this
may not be what is intended: "JOHN SEYMOUR, MD, for example, would become
"John Seymour, MD". The "MD would be properly handled if it was instead "M.D.".
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PROPER case conversions will dow down report processing somewhat. UPPER and LOWER will
have very little effect on performance.

EXAMPLES
This example shows the use of the PROPER keyword to export converted names for amail
merge:

LIST DEMO.CUST PROPER NAME PROPER ADDR1 PROPER ADDR2 PROPER CITY
STATE ZIP EXPORT WORDPERFECT ON "/usr/wp/cust.mrg"

This example will print all upper case names:

LIST DEMO.CUST ID UPPER NAME SLSPTYPE TOTAL YTD.SLS

RETAIN

PURPOSE To save a work file on disk for possible use by another application. Normally,
GENERAL erases work files when areport is complete.

FORMAT LIST.. RETAIN

SYNONYM SNone

USAGE

GENERAL normally erases the work file used when a sort- or select-phrase is present, once the
LIST command, which generated it, is complete. However, some applications may require that the
work file be retained on the disk for further processing, either by GENERAL or by another
application. By including this keyword in the LIST command, the work file will be retained.

Note that the next time the current terminal uses aLIST command that requires the work file, it will
be erased and redefined. Work files are terminal-dependent.

EXAMPLES
This command uses the RETAIN keyword:

LIST DEMO.CUST ID NAME DEMO.SLSP:NAME YTD.SLS SORT SLSPRETAIN

SBREAK, SBREAK-PG
See BREAK, BREAK-PG in this chapter.
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SELECT
PURPOSE To designate the start of a select-phrase.

FORMAT  LIST ... SELECT select-phrase...
LIST ... SELECT FROM Select-phrase...

SYNONYMSSEL, WITH

USAGE

The SELECT keyword indicates the beginning of a select-phrase. A select-phrase is used to limit
the records selected for output based on certain selection criteria. Selection criteria are defined by
one or more relational expressions involving datafields, relational operators, and numeric or string
constants.

The SELECT phrase also recognizes the four basic arithmetic operators, so relational expressions
can utilize simple addition. Relational operators must be taken from this list:

Operator Relation Implemented
= Equal to

<> or >< Not equal to

> Greater than

< Lessthan

>=or => Greater than or equal to
<=or=< Lessthan or equal to
== Contains

+= Contains at Position 1

-= Does not contain
~= Approximately equal (regular expression)

Multiple expressions may be connected with logical connectors AND and OR. In addition, multiple
expressions may be nested: GENERAL may use parentheses to control the testing of the various
expressions.

The "contains' operators are only valid for text fields.

EXAMPLES
The following example shows a command using the SELECT keyword:

LIST DEMO.CUST ID NAMEYTD.SLSSELECT SLSP="101" AND (YTD.SL S>1000 OR
YTD.COST > 750)
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This example shows a select phrase that prints invoices dated 30 days or more before a prompted
date:

LIST DEMO.INVOICES CUSTOMER INVOICE BALANCE DATE SELECT DATE - 30 <=
[["Enter date cutoff",D]]

Version 4.1 provides a method for one-to-many selection criteria, with the SELECT FROM
phrase. Hereisan example:

LIST DEMO.CUST ID NAME DEMO.INVOICES:INVOICE DEMO.INVOICESAMOUNT
SELECT FROM DEMO.INVOICESAMOUNT > 500 OR DATE >" 1/1/92"

The SELECT FROM keyword phrase indicates to General that the next word in the command is a
file name, and all text following until another keyword is a select phrase to be applied to recordsin
thefile specified. Any SELECT FROM phrase is independent of any other, applying only to thefile
specified. If aSELECT FROM phrase specifies afile that isn't used by the report, it isignored.

Auto Select Phrases

Internally, the criteriaare added to the target file's Auto Select phrase during report parsing. In cases
where there is already an Auto Select phrase, then this criteria is added as a "group and". For
example, if the DEMO.INVOICES file had an Auto Select phrase of SLSP="101", then the result
of the above command would be an Auto Select phrase of ( SLSP="101") AND ( AMOUNT > 500
OR DATE >"1/1/92" ). Thereisno permanent change made to the file's dictionary.

PROMPT Mode Accessto SELECT FROM

A new PROMPT mode option, called "Linksel", is available from the main PROMPT ring menu.
Choosing Linksdl will present a entry window where up to 40 files and associated SELECT FROM
phrases can be entered.

In the FILE column, you can enter afile name, or choose from one of two lists. The F2-linked file
list will present a selection of just those files linked in the dictionary to the primary file for the
report. The links shown will only be partia key link types. The F5-all filelist allows access to all
thefilesin the data dictionary.

In the CRITERIA column, enter the select phrase you want to associate with thefile. Use the F2-list
fields key to paste fields from the chosen file into the criteria text.

Parsing Consider ations
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While SELECT FROM phrases are passed through the command line parser, they are not eval uated
there, so keywords such as CONVERT-DATE will not work. Instead, they are evaluated by the
expression parser as part of an IF.THEN statement. This means that the functions used in
calculations will work, provided they are protected from the command line parser’s manipulations
by single quotes. Specifically, if aphrase contains functions (like DT(), STR(), JUL(), €tc.), it needs
to be single-quoted.

SELECT FROM DEMO.INVOICES DATE >= DT("9/2/92") will not be parsed correctly
because the DT() function is manipulated by the command line parser before it gets to the expression
parser. SELECT FROM DEMO.INVOICES'DATE >=DT(" 9/1/92" )" will work, because the
single quotes protect the expression.

Note that the above example would also work without the DT() function, because the expression
parser will automatically convert literal dates when found in a pattern of date-field operator "literal-
date".

SORT

PURPOSE To designate the start of a sort-phrase.
FORMAT  LIST ... SORT sort-phrase...
SYNONYMSSRT, BY

USAGE

The SORT keyword indicates the start of a sort-phrase. A sort-phrase is used to control the sorting
order of the report output. Typical examples might be sorting by name, product categories,
descending dollar values, and so on. Without a sort-phrase, the record key of the filebeing L1STed
sorts areport.

A sort-phrase consists of one or more field-names. The field-names must have been previously
defined for the file being L1STed. Each field may optionally be preceded by the DESCENDING
keyword to cause that field to be sorted in descending sequence.

Sorts, which resolve to the same value, are then sorted automatically on another level by the key of
the List file. This can cause confusion if sorts and breaks are based on related, but not identical,
values. Tiesinthe sort will be resolved by thefile's primary key, possibly causing break points to
occur out of order.

For amore detailed description of sort-phrases, see the LIST command.
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Also seethe ALTFILE, ALTKEY, and ALTSORT keywords, which may sometimes be used in place
of a sort-phrase, and which allow faster processing of areport.

EXAMPLES
This example shows the use of a sort-phrase:

LIST DEMO.CUST ID NAME BREAK SLSPTOTAL YTD.SLSON LP SORT SL SP
DESCENDING YTD.SALES

SPACE

PURPOSE To specify spacing between two fields as other than the default of one space.
FORMAT  LIST ... field-name SPACE spacing field-name...

SYNONYM SSPC

USAGE

This keyword is used to specify the spacing between any two datafields on areport. GENERAL
will automatically place one space between each fields except when the SPACE, TAB, and
NEWLINE keywords are used.

Spacing may be any number from 2 to 999.

EXAMPLES
The following example shows the placement of 20 characters between two fields:

LIST DEMO.CUST ID NAME SPACE 20 YTD.SLS

STOP

PURPOSE To stop areport printing after n lines.
FORMAT  LIST ... STOPn...

SYNONYM SNone

USAGE

When printing areport, sometimesiit is useful to only print a certain number of lines. An example
might be to sort customers by descending sales, cutting off the report at the first 10 customers.
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EXAMPLES
The following example will print the first 10 lines of a customer report:

LIST DEMO.CUST NAME PHONE CITY_ST_ZIPYTD.SLS STOP 10 SORT DSND
YTD.SLS

SUFFIX

See PREFIX in this chapter.

SUMMARY

PURPOSE To produce asummary report after anormal report.

FORMAT LIST ... SUMMARY...

SYNONYM SNone

USAGE

GENERAL provides aNO-DETAIL keyword to produce summary reports. When that keyword is

used, only subtotal and report-total lines are printed. The SUMMARY keyword provides a means
of printing such atotals-only report automatically after printing a detailed report.

EXAMPLES
The following example will print first adetailed customer listing by salesperson, then a summary
of totals by salesperson:

LIST DEMO.CUST SLSPTAB 20 NAME TAB 60 TOTAL YTD.SLS SUMMARY SORT SLSP
ON PRINTER

TAB

PURPOSE To specify the column position and optionally the row number of the next field on the
report.

FORMAT  LIST ... TAB column field-name
LIST ... TAB column.row field-name

SYNONYMS@
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USAGE

The TAB keyword is used to align the next data field at a specific position. If just a column is
specified, then the current row is used. If both column and row datais specified, then the next field
is placed at that position, and the current row is updated.

The column should be an integer between the current report column and last column position on the
report line (seethe WIDTH keyword).

EXAMPLES
This example shows the TAB keyword used to produce a name and address list:

LIST DEMO.CUST ID TAB 20 NAME TAB 65 TOTAL YTD.SALESNEWLINE TAB 20
ADDR1 NEWLINE TAB 20 CITY_ST_ZIP DOUBLE-SPC

This example shows the tab with both column and row positioning to produce the same report:

LIST DEMO.CUST ID TAB 20.1 NAME TAB 20.2ADDR1 TAB 20.3CITY_ST_ZIPTAB
65.1 TOTAL YTD.SLS DOUBLE-SPC

TESTPRINT

PURPOSE To print a specified number of test patterns before beginning to print actual data
records on areport.

FORMAT  LIST ... TESTPRINT number...
SYNONYM SNone

USAGE

When GENERAL is used to print labels, or to fill in pre-printed forms, it is useful to print several
test pattern records at the beginning of areport in order to fine tune the paper alignment before valid
data records begin printing. By specifying a TESTPRINT keyword, GENERAL will print the
specified number of pattern records at the beginning of the report.

The test pattern records are derived from the first record found to print. All characters found in that

record are replaced with asterisks, the specified number of patterns are printed, then the actual record
Is printed and the test pattern is discarded.
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In Version 4.1, a specia value for n of -1, which indicates that a test row should print, and then
General should prompt for another, or allow the report to begin. In order to alow each test row to
print, General must close and re-open the printer. On systems using the print spooler, or with other
automatic close logic, a page g ect may occur which renders the test pattern useless. General can
do nothing about this, so it is up to the site to provide printer definitions that will not gect the page
when the printer is closed.

EXAMPLES

This example shows how to use the TESTPRINT keyword to print 3 test pattern rows of 3
records each:

LIST DEMO.CUST TAB 2.2 NAME TAB 2.3ADDR1 TAB 24 ADDR2 TAB 2.5

CITY_STATE_ZIP(1,35) WIDTH 35 HEIGHT 6 ACROSS 3 NO-PAGE ON PRINTER
TESTPRINT 9

TITLE

PURPOSE To cause atitle other than the default to be printed at the top of each page of output.
FORMAT  LIST .. TITLE "title-text"

SYNONYM SNone

USAGE

This keyword is used to define areport title other than the default. GENERAL will automatically
produce the title:

LIST ‘file-name’

Thetitle is placed between the date and the page number on the first line of each page of the report.
If aspecifictitleisdesired, the TITLE keyword may be used.

The title-text must be enclosed in quotes. 1t may optionally contain the special character strings

"AL" or "|" to indicate a line split, thereby allowing multiple linetitles. Text is split off from the line
split and centered. Note that the~L isaliteral """ and "L", not control-L.

EXAMPLES
The following example shows how to set up atwo line title for areport:

LIST CUST.NAME ID NAME SLSPPHONE TITLE "CUSTOMER PHONE
LISTALSORTED BY CUSTOMER ID"
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TOTAL

PURPOSE To cause a numeric field to be totaled, with the total value output at the end of the
report, and at break pointsif specified by the BREAK keyword.

FORMAT  LIST ... TOTAL field-name...

SYNONYMSTOT

USAGE

The TOTAL keyword is used to generate the total numeric value of a specified report column. The
total so generated will be printed at the end of the report and also at each subtotal break point if the
BREAK keyword is used.

The field-name specified must be defined for the file being LISTed. It a'so must be defined as a
Numeric type field.

EXAMPLES
The following example will produce the total sales value of each line on the report:

LIST DEMO.CUST ID NAME SLSPTOTAL YTD.SLS

UPPER

See PROPER in this chapter.

VERT-TOTAL

PURPOSE To cause subtotals and totals to print in vertical (table) format.

FORMAT LIST..VERT-TOTAL...

SYNONYMSVT

USAGE

The VERT-TOTAL keyword is used to cause GENERAL to format totals and subtotalsin atable
fashion. Eachitem in the field-phrase, preceded by a BREAK, AVERAGE, COUNT, MAXIMUM,

MINIMUM, PCT-TOTAL, or TOTAL will be displayed, aong with the heading name of thefield
affected.
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Although this requires more lines of output, it is sometimes preferred over regular totals, since the
descriptions help the user’'s understanding of the report.

If GENERAL can't format the default footers under columns, the VERT-TOTAL format is
automatically used.

EXAMPLES
The following example will produce the total sales value of each line on the report:

LIST DEMO.CUST ID NAME BREAK SLSPTOTAL YTD.SLS SORT SLSPVERT-TOTAL

WIDTH

PURPOSE To set the number of printed columns per page, if other than the default of 79 for VDT
output and 131 for other outpui.

FORMAT  LIST.. WIDTH #-columns...

SYNONYMSWIDE

USAGE

Thisisaformatting keyword used to override the default settings used by GENERAL for line width
for areport. Thelinelength determines the point at which GENERAL will "wrap-around" the output
to the next line on the page.

#-Columns must be an integer from 30 to 1000.

EXAMPLES
This example shows adjusting aVDT report to 131 columns:

LIST DEMO.CUST ID NAME DEMO.SLSP:NAME TAB 100 TOTAL YTD.SLSTOTAL
YTD.COST WIDTH 131

YYYY

PURPOSE To convert the precision of output for adate field to a year, rather than amonth, day,
and year.

FORMAT  LIST..YYYY field-name...
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SYNONYMSYY

USAGE
TheYYYY date conversion keyword is used to convert adate field to display in year format. Years
are always displayed as 4-digit values, such as "1992".

Date conversion can be useful when a break point by year is desired. See also the MONTH
keyword.

EXAMPLES
The following example shows the generation of a date sorted report, with subtotals by year:

LIST DEMO.INVOICES CUSTOMER INVOICE DATE TOTAL AMOUNT SBREAK YYYY
DATE SORT DATE

YYYYMM
YYMM

See MONTH in this chapter.
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ADMINISTRATION

Configuration

Configuring GENERAL

GENERAL may be configured for site preferencesin several ways. Many aspects of configuration
don't need to be modified from their defaults, so configuration need not be a difficult task. The
following pages describe in detail what each configuration option does.

Hereisabrief description:

Display Formatsis used to establish system-wide parameters, such as date and currency formatting,
and the "exit program", which tells GENERAL what external Basic program to run upon exit.

Terminal Attributes establishes system-wide defaults for terminal display characteristics. Color
control, for example, is defined here.

Printer Definitions are used to establish printer drivers, if modes other than those provided by Basic
are desired.

Report Heading Defaults allow the establishing of standard "site-specific”" heading characteristics
for any report that does not have a custom header defined.

VDT options establish terminal attributes (colors, etc.) for this specific VDT, overriding the system-
wide defaults established by the Terminal Attributes option.

User Function Definition is used to maintain user-defined functions that can be used by field
definitionsin the dictionary.

User Replacement Definition is used to maintain user-defined run-time replacement values. Quite
often, these values are maintained automatically by an external application, but may be defined here.
Display Formats

Language Code
Defaultsto ENG for English.

Date Entry Convention
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Defaultsto MDY (month/day/year) for USA dates. Other formats supported are DMY and YMD.

Date Display Format
Allows you to choose how dates are formatted by combining certain codes for month, day and year,
asfollows:

MM - Month number MMM - Month name
DD - Day number DDD - Day name
YY - Year, 2digit YYYY - Year, 4digit

You can combine these codes in any way to customize the date display, including spaces and
commas (or any printable character), up to a maximum of sixteen charactersin theentry field.

Time Display Format
Allows you to choose how time is displayed, by combining codes for hour, minutes, and "12 hour
time".

HH —Hour MM — Minutes PM - 12 hour time

Default Century
Allows you to specify the default century for date entry using 2-digit years.

Decimal Character
The decimal character to use for number displays.

Thousands Separ ator
The character to use for separating thousands in number displays.

Negative Indicator

The character(s) to use for displaying negative numbers when currency format is used, éither the
for a trailing minus sign, or parenthesds to enclose the number in parentheses.

Currency Symbol

The character to use to indicate currency, with an optional underscore to indicate space fills to
separate the symbol from the number.

Right or Left Side
Specify whether the currency symbol appears on the Left or RightsateR.

Currency Precision
Decimal precision for currency amounts. Defaul.to

Exit Program
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The name of the program that GENERAL should RUN when exiting. If thisis not defined, and
GENERAL is accessed viathe RUN command, then an exit will return to the operating system.

Terminal Attributes

Background Display

Enter the attribute to use when maintenance screens paint "background” text. Normally, thiswould
be just the "Text Only" attribute. Note that GENERAL always uses an 'SB’ Basic attribute for
background.

The attributes supported are:

0 Text only

1 Print text in underline

2 Print text in reverse video

3 Print both underline and reverse

Data Display
This attribute is used when foreground data is displayed.

Data Entry
This attribute is used when afield is being entered.

Colors

The color attributes are used when each type of menu or prompt Situation is encountered. Each color
specificationisacolor "pair”, indicating the color of the characters themselves and the color for the
background of each character. The digits that specify the colors are:

Black
Blue
Green
Cyan
Red
Magenta
Yelow
White

O~NOOTDA~ WN PR

Note that the terminal attributes can also be defined for individual terminals, if these system-wide
attributes are inappropriate for any given VDT.

Printer Definitions
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Printer definitionsin GENERAL can be used to override and enhance the printing capabilities of a
printer definition in Basic. Normally, printers in Basic provide a "standard" and "compressed”
mode, and not much else. By defining a printer definition in GENERAL, more "modes’ can be
established for a given printer, and more than one definition can be established for any Basic printer.
When presenting a list of printers at report time, GENERAL looks in the printer definition table
defined here. Then, for any printersthat are available in Basic, but not defined here, an additional
selection entry is provided.

Printer
Enter the name of the printer definition. The name can be up to 6 characterslong, without spaces.

Press F2-list printersto choose the printer definition from a selection window, or F10-exit to return
to the configuration menu.

Description
Enter a description of this printer. The description isused in selection lists.

Alias
Enter the name of the physical printer, as Basic knowsit. Typically, thisis LP or PO.

To choose the alias from a selection list, press F2-list definitions.

Width

Enter the default (standard) width in columns for this printer. Thisisthe width assumed when the
printer isfirst opened, and theinitialization string is sent to it.

Length

Enter the default (standard) length, in rows, for this printer. Thiswill typically be 66 lines (11 inches
by 6 lines per inch).

Form Feed
Enter the desired method for GENERAL to control page gjects:

0 GENERAL doesn't issue form feeds before or after a report.

1 GENERAL issues aform feed before, but not after, each report.
2 GENERAL issues aform feed after, but not before each report.
3 GENERAL issues form feeds before and after each report.

Initialization
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Enter a string to send to the printer before any printing takes place. The string can be entered as
ASCII text and ASCII codes, or in hexadecimal codes.

To enter ASCII text, enter printable values as text, and non-printable (including spaces) values as
ASCII decimal values in angle brackets. An ESCAPE, a letter "k", and a number 1, would be
entered as <27>k1. Note that spaces are not significant, so <27> k 1 would be the same. To enter
an actual "space" character into the string, enter <32> for it.

To enter hexadecimal values, start strings with a dollar sign: $1B45 would be the entry for an
ESCAPE followed by an "E". Spaces can't be used in a hexadecimal entry.

Reset
Enter astring to send to the printer when areport is complete, and the last form-feed, if any, is sent
to the printer.

Bold On
Enter a string to turn on bold printing.

Bold Off
Enter a string to turn off bold printing.

Underline On
Enter a string to turn on underline printing.

Underline Off
Enter a string to turn off underline printing.

Validation Prompt
Choose the definition filing option, when the maintenance is compl ete:

Yes to file the definition as displayed.

No to maintain the definition.

Delete to delete the definition, after validation.
M odes to maintain additional printer modes.

What are" Modes"' ?
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Printers typically support many characteristics of output. Often, a printer that normally prints at 10
characters per inch (CPI), for about 80 columns on 8.5" paper, can aso print at 12 CPl and at 17
CPl. Also, printers can print in varying quality modes, such as"draft" and "letter quaity”. In amost
all cases, these modes can be turned on and off independently of each other, so that you can combine
print characteristics together. GENERAL'’s print drivers let you create up to four modes under which
to print (in addition to the "standard" mode defined by the main printer initialization string.

Name

Enter the name of the mode being defined. Mode names can be up to 10 characters long. Each
mode which has enough columns is selectable for any given report, when the ON PRINTER
specification is used in the report command. The following function keys are active:

F3-insert Insertsanew modeline.
F4-delete Deetesthe current modeline.
F9/F10-exit Pressing either key will exit mode maintenance.

Cols
Enter the number of columns per line this mode provides.

Rows
Enter the number of rows per page this mode provides.

Initialization

Enter the string GENERA L should send to the printer to turn on the mode. This string is sent is sent
to the printer after the base initiaization string and before any printing will take place. The format
of this string is the same as that described in the initialization element, above.

Report Heading Defaults

Report Headings

Whenever a report is generated with the LIST command, a default page heading is created,
consisting of a base heading and column heading. The base heading is made up of severa
information elements, placed at specific positions within a three-line base-heading template. By
specifying the placement of these various elements, each site can customize the look of the each
report’s default heading.

Note that any given report can have a custom page heading, or the page heading can be suppressed.

Placement of text
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Each element of text shown in the Report Heading Defaults screen can be turned on or off, and if
turned on, can be placed on any of three lines, and positioned at the |eft, center, or right of the page.

The report title comes from the report itself, specified by the TITLE keyword, or defaultingto L 1ST
OF " filename" .
The page number will have the word "Page" preceding it at report time.

Text 1 and Text 2 are site specified text elements that can be used for any desired purpose. One
common purpose would be to place a company name in each report. If necessary, the text can be
arun-time replacement, such as"[[ @QCOMPANY_NAME@VDT]]".

VDT Optionsfor the Current Work Sation

Overriding Site Defaults

The configuration elements for Display Formats and Terminal Attributes establish system-wide
defaults for how GENERAL behaves. In addition, each terminal can have its own display formats
and attributes, overriding the default specified.

There are two elements on the system-wide Display Formats screen that are not available or
maintainable on atermina by terminal basis:

The Date entry convention is a system-wide parameter, so that the CONV ERT-DATE keyword will
work the same for any report that has aliteral date reference to convert.

The Exit Program is also a system-wide parameter. Every terminal will exit to the same program.
If conditional returns are required, then a separate program will have to be created to perform the
required returns, and that program made the Exit Program.

User Function Definition

User Defined Functions

GENERAL's dictionary supports the use of user-defined functions that are provided in Business
Basic. Function definitions are maintained here, and at run-time, GENERAL inserts them in the
report as required.

Name

Enter the name of the function. Function names can be from 1 to 20 characters long, and may
contain letters, digits, and underscores. If the function derives a string result, then it must end in a
dollar sign.

To choose the function from a selection list, press the F2-list key.
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To exit to the configuration menu, press the F10-exit key.

Description
Enter a description for this function. The description is used in function selection lists.

Function

Enter the arguments and Basic code for the function. This code follows the same conventions as
defined in single-line DEF FNx() functions in Basic. Argument variables should not start with
TEMP or GEN, as these may conflict with names used by GENERAL itself.

For more detail on user functions, consult a Business Basic manual.

Verification Prompt
At the verification prompt, you may choose:

Yesto file the definition as displayed.
No to maintain the definition.

Deleteto delete the function. Any dictionary expression or run-time calculation that references the
function will fail.

To abort, without saving the definition, press the F10-exit key.

User Replacement Definition

Replacements

Run-time replacements are a key feature of GENERAL that alow the dictionary or report definitions
to be parameterized to operate under avariety of conditions. The most common use of replacements
isto alow the same dictionary to support the parameters of different companies. For example, one
company might have a customer code length of 6, while another might be 8. An expression for the
customer code could be defined as:

@PF1(1[[@CUSTLEN@VDT]])

So that the run-time replacement value defined for @CUSTLEN@VDT would be used for each
report.

In the above example, there are several things to note.
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The replacement is delimited by double square brackets. Former versions of
GENERAL only required single square brackets. While GENERAL parses the
command, the double brackets are detected, and the text inside is evaluated.

If the replacement text starts with a "@" character, then GENERAL looks in the run-
time replacement table for a value. Otherwise, GENERAL issues the replacement
text as a prompt to the user, and accepts the user's input as the replacement value.

Note that another form of replacement is supported to force the entry to be text,
numeric, or date data.

If the keyword @VDT is included in the text, then GENERAL substitutes the
terminal's alias in the replacement text before searching the run-time replacement
table. This makes it possible to control replacement values on a terminal by terminal
basis.

Normally, an external program should maintain run-time replacements, since the parameters that are
defined will come from the external application. See the Appendix, Integration Utilities, for more
information about how an external application can maintain these.

Name
Enter the name of the run-time replacement. The name can contain from 1 to 30 characters. If it
contains the word @VDT, GENERAL will substitute the current terminal alias.

To choose the replacement from a selection list, pre$22thiet key. To return to the configuration
menu, press thel0-exit key.

Description
Enter a description for this replacement, if desired. The description is used in selection lists.

Value
Enter the value to use as a replacement when this run-time replacement is referenced by a report.

USER MAINTENANCE

What are" Users' in GENERAL?

GENERAL will usually require that a uséogin in order to create and execute a report (see
Accessing GENERAL, in the Introduction). The login procedure verifies that the user code is valid,
and assigns an access level to the user, so that GENERAL can enforce file security.
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Each user code is established by the USER command, which is available from GENERAL’s main
menu to any user with an access level of 9. Such a user is known as an administrative level user.
Each user code can a'so be assigned an associated password, which will aso be required by thelogin
procedure. Note that passwords are optional, and may be required by some users and not by others.
It would not be uncommon to establish one or more user codes, with low access levels and no
passwords, and a single administrative user code, with a password.

System Logins

GENERAL does not utilize operating system user names as user codes. It will test aBasic global
string table (STBL() in BBXx, for example) called "* GENEXT_USER" for a previoudy established
login name, so that an external Basic menu system can pre-assign the GENERAL user code. That
user code must have been established in the GENERAL user code list, so that GENERAL can
determine the access level and whether or not to prompt for a password.

Therefore, if the user name is established asa GENERAL user code, without a password, then that
code may be placed in the global string table noted above, and the login screen will be skipped.

Code

Enter the user code, which may be any character string, from 1 to 20 characters long, without spaces.
If the code entered isn't currently on file, GENERAL verifies that the code is new, and provides an
option to copy the new user definition from an existing one.

The F2-list key may be used to choose the user from a selection window of defined users.
Press the F10-exit key to return to the main menu.

Name
Enter the user name or description associated with this user code. Thisis used when presenting the
user selection window.

Access Level

The access level isanumber, from 0to 9. The higher the number, the more files this user code is
allowed to access. When processing areport, GENERAL checks the access level assigned to each
file required by the report. The user’s level must be at least as high as each file's level.

A user with an access level of 9 is considered an administrative user. An administrative user has
accessto any file, and also to the CONFIG, DICTIONARY, and USER commands.

Password
The password is an optional entry for a user code. If this field is blank, then there will be no
password required when this user code is used in the GENERAL login screen.
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The password is encrypted when the user record isfiled at the verification prompt. Once encrypted,
GENERAL no longer knows what the password was. For that reason, if a user has a password, and
the record is maintained, then the password field will contain asingle question mark. For a user to
keep the same password, it isessential that <Enter> isnot pressed here. If <Enter> is pressed,
then GENERAL will re-encrypt the new data in the password field (even if it isthe "?" shown to
indicate that a password is present). Instead, press the F10-exit key, and the original encrypted
password information will be retained.

Verification Prompt
Yesto file the record as displayed.
No to maintain the record.
Delete to delete the user code, after verification.

Press F10-exit to abort filing of the record. Any changes made will not be updated on the
user code.
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APPENDIX

I nstallation Guidelines

Requirements GENERAL must be installed with and run under a host Business Basic
language. The languages that can run Version 4 include:

BBx3 and above, from Basis International
Providex

GENERAL Version 4 isaset of fileswhich al begin with the letters "GEN". A basic rule of thumb
isthat al these files must be installed into a single directory, which is accessible to Business Basic
vianormal directory searching. When first executed, GENERAL will create a subdirectory "TMP"
under the directory whereit isinstalled. Thisisused for work files while reports are being created.
Since GENERAL and the work files are in the same directory treeg, it is necessary that GENERAL
be installed on afile system or disk drive with adequate space. Asthe work files can get quite large,
you should probably have at least SMB of space available, and possibly moreif your files arelarge
or the number of users who will be producing reportsis high.

The memory requirements for GENERAL vary based on how it is accessed (RUN or CALL) and
on how large and complex file dictionaries are. At aminimum, a 64K workspace must be provided.

MINIMUM PERMISSION REQUIREMENTS

Users who will use GENERAL must have read/write access to the main directory, and
read/write/execute access to the TMP subdirectory. In addition, users must have read/write access
to the file GEN4AM ST, and read access to all other GEN* files.

DICTIONARY MANAGEMENT

GENERAL'sdictionary fileis called GENAMST. It contains not only file dictionary definitions, but
also stored commands and reports, and user command history. The mediathat SDSI ships contains
a basic dictionary file, with definitions for the sample files included with the package. This
dictionary fileis named GENAMST.SDS. Upon execution, GENERAL will seethis".SDS" file, and
will do one of two things:

1. If aGEN4AMST file exists, the GEN4AM ST.SDS contents will be merged into the
existing GEN4AMST file, viaasimple READRECORD/WRITERECORD copy,
with overwrite protection. The .SDSfileisthen erased.

2. If no GEN4AMST file exists, the GENAMST.SDS fileis renamed to GEN4M ST.
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If thisis an upgrade installation that involves adictionary conversion, then SDSI will have shipped
both the converted dictionary, as GEN4AM ST, and the basic dictionary, GENAM ST.SDS. Upon first
execution, the sample file dictionaries will be merged with the converted dictionary.

Establishing a Dictionary
Before GENERAL can produce reports from your files, a dictionary must be established to describe
the contents of the files and relationships between them.

Often, the software vendor who provides GENERAL will also provide a data dictionary. Also,
GENERAL supports several external dictionaries, which a'so may aready be defined. If that isthe
case, then the GENERAL dictionary will probably not need to be maintained. For more information,
see the Appendix section Integration with Applications.

Converting an old dictionary

If you are upgrading from aprior version of GENERAL, your old dictionary can be converted. The
old dictionary can't be used by Version 4 directly. You may contact either your dealer or SDS| about
the conversion.

Some products with which GENERAL is integrated will provide a new dictionary in Version 4
format along with the upgraded software. You may, however, still wish to convert your old
dictionary if your company developed and saved many reports, or if you customized the old
dictionary to an extent that the changes would be difficult to enter into the new dictionary.

Printers

GENERAL can use the print driver information supplied by the host Business Basic language. It
Is possible, however, to configure print drivers in GENERAL that have extended capabilities not
provided by the underlying language. Another benefit to configuring your own driversisthat you
can specify several "printer" names for each Business Basic printer: a letter quality and a draft
quality mode, for example.

For more information about custom print drivers, see the Printer Definitions section in the
Administration chapter.

Configuration File
There are some items that can be configured in the configuration file "GEN4PARM.FIL", located
in the directory where GENERAL isinstalled. Among theitems are:

» Default form feed handling
* Protected directories
* Taosdatefield structures
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Thefile provided by SDSI contains complete descriptions of the elements available.
Version 4.1 added several new flags to GEN4APARM .FIL.

OVERWRITE=Y or N is used to specify whether General prompts the user to replace an existing
filewhen printing to atext file. Version 4.0 always prompted the user if thefile existed, but if this
flagissetto"Y", then no prompt will be issued in Version 4.1.

DISPLAYMOD=n is used to specify the modulo used when updating screen counters for report
processing. This number defaults to 10, so that every 10 records, the display is updated, but it can
be set to any number. On systems with very high throughput, increasing the modulo can improve
report performance.

TAOSPREC=Y or N is used in TAOS dictionary environments when the precision of numbers
shouldn't add to the length General assignsto a numeric field when the dictionary isinterpreted. In
Version 4.0, General would add to the length, resulting in very long numeric fields if the precision
was set to alarge value. Setting the value to "N" will result in the precision being assumed in the
length already specified in TAOS.

NDP_RESET=Y will cause NO-DUPLICATE columnsto reset and print duplicate values following
any break point, regardless of whether or not that column has aduplicate value. Following each sub-
total, all columnswill print their respective values.

MAXSTACK=n specifies the number of STACK commandsto save in memory. n can be any value
between 1 and 99, and defaultsto 18.

Existing Dictionaries

If you wish to merge two Version 4 dictionaries, thereis a utility provided in the Configuration area
(CONFIG command) to do this. Note that there must be an existing dictionary file GENAM ST, and
a similarly structured secondary dictionary of any name. Typically, this will be a dictionary
containing an update shipped from a dealer.

The utility will prompt for the secondary dictionary name, verify that it looks like a Version 4
dictionary, and prompt for an Overwrite parameter. If the overwrite option isset to Y, the merge will
overwrite existing definitions in the master dictionary with like-named definitions in the secondary
dictionary. Otherwise, only new elements will be added.

The merge operation scans the secondary file for dictionary entries, and updates, for each file
definition found the header, field definitions, links, and aternate sorts.

When all file definitions have been read, the utility returns to the CONFIG menu.
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Note that thisisnot adictionary conversion utility. Dictionaries from older versions of GENERAL
must be converted by SDSI in order to be used by Version 4.

Version 4.1 expands this merge feature by providing an export tool to create the secondary
dictionary, and by adding import support for both PROMPT and RUN report definitions. The
CONFIG menu now offers "Import secondary dictionary" and "Export secondary dictionary".

The Export option allows you to create a secondary dictionary as any valid file name then prompts
you for Prompt, Run, or Dictionary elements to add to that dictionary. To add an element to the
secondary dictionary, choose which type, then pick the element from the selection list provided. To
delete an element, choose it again and General will delete it from the secondary file. You can also
clear al elementsin the file by choosing the Clear option from the Prompt, Run, and Dictionary ring
menu.

The Import option prompts for a secondary file name, and for whether to overwrite fields. It then
imports the dictionaries, prompt reports, and run reports found in that secondary file. If the
overwrite flag is set to N, then fields in the dictionary are not merged if they have the same name
asafield dready in the site'sdictionary. All reportsimported replace any reports of the same name
in the site's dictionary, so care should be exercised when exporting and importing reports.

INSTALLATION PROCEDURES

1) Beforeinstalling, if you are upgrading, make sure you have a backup of the current GENERAL
directory, in case something goes wrong. If thisis a new installation, then you should determine
what directory GENERAL will reside in, and if necessary, create that directory and establish proper
permissions with these commands:

mkdir /general-directory
chmod 777 /general-directory (on Unix only)

2) Make the GENERAL home directory the current directory:
cd /general-directory

3) If on Unix, make sure that permissions won't be changed incorrectly:
umask 0

4) Download the files. If more than one mediais provided, download each of them:
A) Unix: tar xvf /dev/device-name

B) DOS: copy a:*.*
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5) Uncompress any filesthat are in compressed format.
A) On Unix, these may bein "compress' format, endingina".Z", or "pack" format, endingin ".z".
uncompress *.Z, or unpack *.z

B) On DOS, there may be a self-extracting archive, ending in a.EXE extension. Just type its name.
If the nameis UNPACK.EXE:

unpack
On DOS, when the extraction is done, you can delete the .EXE file.
6) Execute GENERAL asthe only user:

Start Business Basic, with at least 255 pages. Make sure that the GENERAL directory is accessible.
RUN "GEN4"

GENERAL will execute, performing any dictionary merge or rename, as described earlier, and
prompt you for a serial number and activation key, which has been provided by SDSI.

Once activated, users can begin using GENERAL. The default user codeis"GEN".

Be sure to print out and review the README file.

I ntegration with Applications

GENERAL is designed to work with existing data files, which are maintained by an existing
application. GENERAL works with the other application viathe data dictionary, which is described
in detail in the Dictionary chapter of this manual. There are severa external dictionary formats that
GENERAL can use, so in many cases, a GENERAL dictionary will not need to be maintained.
Severa features of GENERAL also make it possible to develop a more seamless environment
between GENERAL and the application with which it runs.

Executing GENERAL from the application
To start GENERAL, the other application must use the RUN or CALL command. The startup
program is"GEN4":

RUN " GEN4" will overlay to GENERAL. This conserves the most memory.
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CALL "GEN4","command" will cal GENERAL, preserving the state of the calling
application. This method does not conserve memory, so the calling application should have
plenty to spare. The command isarequired parameter, and may be either a complete LIST
command, a save-command name, a PROMPT report name, or null ("").

In order to provide fast access to field selection lists, and to generaly improve run-time performance
of General, all elements of dictionaries are loaded into memory when accessed. This means, for
instance, that when afileis chosen for a PROMPT report, al the field names and their associated
descriptions, headers, and expressions are |oaded into memory. Thisworks very well except in cases
where alarge dictionary is loaded into a small memory workspace, which often resultsin an error
31 (out of workspace memory).

Most versions of Business Basic support large workspaces, but those that do not have remained
popular, so we made the effort in Version 4.1 to make General work better in small workspace
environments.

In BBX, if General is running in a workspace of 255 pages, dictionary elements and other large
strings will be written and read from disk as needed. For example, in PROMPT mode, when afield
list is requested, the field names and associated descriptions are loaded, then unloaded when the list
isclosed. Likewise, when acalculation expression is syntax tested, the field names and expressions
areloaded, while the descriptions and PROMPT field specification are saved to disk. This swapping
of large strings saves large blocks of memory, allowing much larger dictionaries to be managed in
small workspace environments. Thereisasmall performance penalty for doing this, of course, but
it should be minor unless disk 1/0 is particularly slow. There is no impact on report processing
performance (though thereis on report parsing).

If the BBx workspace is over 255 pages, then General assumes that any amount of memory can be
allocated, and none of the above described string management takes place.

When GENERAL isCALLed, it can't perform an incremental program build by inserting code into
atemplate. Instead, an entire program must be created and CALLed. This can take agood deal of
time unless the host Business Basic provides faster tools. On BBx3 and BBx4, the executables
"bbxcpl" and "bbx4cpl”, respectively, provide this speed. GENERAL will look for the proper
executable in its standard search paths, and if found, will automatically useit. Also required, in
order for their use, is access to the MS-DOS COPY and SORT commands or the Unix sort
command, so that the template and report code can be merged and sorted on disk before the bbx2cpl
program is used.

Returning to the application
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If GENERAL is started by the CALL verb, there is no need to worry about getting back to the
CALLing application; if GENERAL is RUN, however, then it must be told how to get back to the
application that started it. An"exit program” name is defined by the CONFIG command, under the
Display Formats option. When this nameisfilled out with avalid program name, then GENERAL
will RUN that program when exited.

Automatic Report Execution

GENERAL can betold to automatically execute asingle command, and exit. The command can be
any command that can be typed from the LIST command prompt, including complete LIST
commands, saved command names, or PROMPT report definition names. Once the command is
complete, GENERAL immediately exits.

There are two methods to accomplish this, depending on whether GENERAL is started with the
RUN verb or the CALL verb.

When GENERAL is executed by a RUN verb, assign the variable O$ to the word "EXECUTE", the
variable X$ to the command desired, and the variable Y $ to the exit program name before RUNing
GEN4. Optionaly, you can preset two global string tables: *GEN_GO to the command, and
*GEN_GOEXIT to the exit program name.

When GENERAL isexecuted by a CALL verb, then the parameter that it is called with becomes the
automatically executed command.

When commands are automatically executed, GENERAL will still prompt for a user login code
unlessit has been told the user code already, in the global string table *GENEXT_USER. If that
element isset to avalid user login code, and that user code doesn't have an associated password, then
the user login is bypassed. A passworded-login cannot be bypassed.

Additionaly, if the GENERAL logo should be suppressed, when the login is al so bypassed, then the
global string table * GEN_QUIET may besetto"Y". GENERAL still runsin its own window, so
the screen will be cleared on entry into GENERAL, but the logo will not be displayed.

Running GENERAL reportsin background

On Unix systems, GENERAL reports can be executed in background from the command line by
setting up two environment variables, then starting Business Basic, in background, running the
GEN4 program. The Unix cron command makes it possible to execute GENERAL reports at
specified times and/or on specified days, as well.

In the Unix shell, establish and export these variables:
GEN_GO=command-name

GEN_USER=user-login
export GEN_GO GEN_USER
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The command-name should be the name of a saved report or a PROMPT name, or it can contain a
complete LIST command, if desired. The user-login should be set to an unpassworded -login code
that has an access level high enough to run the report desired.

Then to start the report in background, using a BBx command line as an example, enter:
nohup /usr/bbx/bbx4 -m512 -c/usr/bbx/config.bbx GEN4 >/dev/null &

This command starts a BBx4 task in background, immune to hang-ups or quits (the initializing user
can exit if nohup isused). Thetask will start GEN4, which upon detecting that it is being run in
background, will check the above environment variables to determine what to execute. Output that
would normally go to the screen is redirected to the null device (in effect, it isthrown away).

Such commands should not require any user prompting and should output either to afile or a specific
printer. ON PRINTER, for instance, wouldn’'t work, because it would cause GENERAL to prompt
for aprinter.

Multiple smultaneous cron jobs

Version 4.0 used work files that were named based on the FID(0) convention common to many
Business Basic applications, but in background, al jobs have the FID(0) set to "10", so work files
would not be unique. Version 4.1, when running on Unix, will use the process ID code for work
files, rather than the FID(0) value, so multiple background jobs can run without conflict.

Filix integration

The BBx version of GENERAL Version 4 can produce reports from Filix databases without a
GENERAL dictionary definition for thefiles. Support for Filix filesis determined when GENERAL
Is started, and requires that the Filix home directory and the directories where any Filix files are
located be included in the BBx directory search prefix. Optionally, full pathnames may be used
when specifying the Filix file, but the Filix home directory must still be in the prefix list, and any
Filix files outside of the prefix path listing will not be identified in file name searches.

When aFilix fileis LISTed, GENERAL performs the following conversions:
Money fields are displayed as numerics with currency formatting.
Keyword and Formatted text fields are displayed as simple text fields. Note that
keyword fields are not implicitly broken up into individual keyword segments, but

that when the ALTSORT keyword is used with a keyword-based secondary key, the
records are sorted by individual keywords.
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Long text fields (memos) are converted to text fields with a "lines" parameter
matching the Filix form design for the field. There is, currently, no "variable lines"
capability, so some memos will be truncated, others padded.

If calc-only fields are included in the report, GENERAL performs the appropriate
CALLs to calculate the values, but the report will run considerably slower than a
similar report without calc-only values.

Note: DoNOT set up a GENERAL dictionary for a Filix file. Only those fields defined in
GENERAL will be available, and if the Filix file design is updated, the physical layout of the data
will probably change, making any field specifications setup in the GENERAL dictionary invalid.

Taos I ntegration

The BBx version of GENERAL Version 4 supports the Taos data dictionary, provided that the Taos
environment has been initialized before starting GENERAL. Specifically, GENERAL looks for the
extended utility set global, "BBEXT", and if found, will use the extended utility program

" ddopen.utl" to determine where the Taos dictionary is located. Once found, the dictionary is read
implicitly whenever a file is used that is not present in the GENERAL dictionary or is a Filix file.
The Taos dictionary will also be searched when file listings are requested.

The Taos dictionary doesn't provide for calculations, so any calculations must be performed at run-
time with the @CALC keyword. It does provide for file relationships, however, and GENERAL will
build file links based on like-named indexes between files.

GENERAL will treat text and numeric fields properly based on their Taos field types. Date values
are assumed when a field is numeric and the "expand" element in the Taos dictionary "expand"
definition starts with one or more site-specified text values, such as "DATE(", or
"@(BBEXT)_undat". These values are defined in the parameter file GEN4PARM.FIL, with lines
beginning withtaosdate=. By default, GENERAL provides "taosdate=date(" in that file, so that
expand elements such as DATE(%) are interpreted as dates.

In addition, if dates are stored as Julian numbers, but are defined with a numeric offset to reduce the
size of the number, that offset value may be specified so that GENERAL will add a specified number
of days to the value before considering it a true Julian number. The partaostateofs= can be

used to specify the offset. For exampdesdateofs=2000000 would add 2,000,000 to numbers read

from the file, like this: X$=DAT Egate-number+2000000).

Note: DoONOT set up a GENERAL dictionary for a Taos file, unless you are willing to define all
desired fields and maintain it for future changes in the file. Once the GENERAL dictionary is
defined, reports will only look only at that, not the Taos dictionary.

MAS-90 I ntegration
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The BBx3 and BBx4 versions GENERAL can utilize State of the Art's MAS90 Evolution 2
dictionary (SYODCT.SOA) to produce reports from MAS90 files, including those customized by
developers, and including linked indexed files in data entry header/lines files. Thisintegration is
automatic if the MAS90 "SOA" directory isin the BBx prefix (example: /usr/mas90/SOA/).

The reading of largefile dictionaries can be slow, so GENERAL maintains afile of previously read
dictionariesfor each session. Thefirst time afile'sdictionary isread, it will be time consuming, but
subsequent dictionary loads will be much faster.

The State of the Art dictionary deals with multiple record typesin lines files somewhat differently
than GENERAL does, so such lines files will have their fields spread into several "link to" files.
This shouldn't pose too much of a problem, as GENERAL will use the line group description asthe
link-to file's description.

Basis International modified their file locking scheme in BBx4, so that files shared with older BBx
releases will appear to be locked to BBx4 when a BBx2 or BBx3 task simply hasthe file open. To
allow concurrent access, set the OLDLOCK flagto"Y" in GEN4APARM.FIL.

Adding run-timereplacement values

The GENERAL dictionary supports the use of run-time replacements to help parameterize data
elements, such as company codes, output masks, and field lengths. The dictionary can reference
such information with the run-time replacement operators: [[ @name]], where name is the name of
a parameter, which can optionally contain the word @V DT to make the name termina -specific. The
values associated with a run-time parameter must be defined before the parameter isreferenced in
a report. Normally, these parameters are defined by the application that RUNs or CALLs
GENERAL, via an intermediate program that is executed just before GEN4 is executed. This
intermediate program can add run-time parameters viaa GENERAL utility: GEN4-FRP.

Syntax: CALL "GEN4-FRP" ,PARAMS$,"R" ACTION,NAMES,
DESC$,VALUE$,ERRM SG$

For each run-time parameter, the GEN4-FRP program should be called. The values and functions
of the arguments are as follows:

PARAMS$ This value contains GENERAL parameter information. It should be set to null
(") for thefirst CALL, then the value passed on subsequent CALLS.

"R" Thisisaflagthat tells GENERAL to maintain replacement values.

ACTION This value should be 1 to add or update the value for the parameter, or 2 to
delete the parameter.

APPENDIX- 143



NAMES$ Thisisthe name of the parameter, without any @ references. It can be set to
asimple name, such as "FIRMID", or to a terminal-specific name, such as
"FIRMID"+FID(0).

DESC$ Thisisjust atext description of the value. The CONFIG command will use
this when displaying lists of run-time replacement val ues.

VALUE$ This variable contains the replacement value to use.
ERRMSG$ Contains amessageif there was a problem.
An example program fragment follows:

0010 PARAMS=""

0020 NAMES$="FIRMID"+FID(0), DESC$="COMPANY ID", VALUE$="01"

0030 CALL "GEN4-FRP',PARAMS$,"R",1,NAMES$ DESC$,VALUES$,ERRMSGS; IF
ERRMSG$>"" GOTO DONE:

0040 NAMES$="FIRMNAME"+FID(0), DESC$="COMPANY NAME",
VALUES$="SDSI"

0050 CALL "GEN4-FRP',PARAMS,"R",1,NAMES$ DESC$,VALUES$,ERRMSGS; IF
ERRMSG$>"" GOTO DONE:

When GENERAL is exited, a program fragment to remove the same parameters could be:
0010 PARAMS=""
0020 CALL "GEN4-FRP',PARAMS$,"R",2,"FIRMID"+FID(0),"","",ERRM SG$
0030 CALL "GEN4-FRP',PARAMS,"R",2,"FIRMNAME"+FID(0),"","",ERRM SG$

It is more important to remove unused parametersin Version 4 of GENERAL than in prior rel eases,
because the storage method slows down if many parameters are defined.

Adding file- and field-definitions from external programs

The GENERAL dictionary is stored in packed format, so it is not possible to smply write new
records to the dictionary as field definitions. In order to allow an application developer to add or
update fields to a GENERAL dictionary, a utility has been provided.

There are three steps to updating a dictionary:

First, the dictionary must be opened:

CALL "GEN4-UPD.UTL","OPEN", FILENAMES$, DESC$, DISKFL$,ACLS$,"",
PARAMS$, ERRM SG$
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"OPEN" is an action flag.

FILENAMES is the name of the file to be maintained.

DESCS, if not null (""), will update the file's description in the dictionary.
DISKFL$, if not null, will update the file's disk file name.

ACLS, if not null, will update the file's access level (0-9).

PARAMS$ holds information about the dictionary. It should be null (*") before the CALL,
and not manipulated subsequently.

ERRM SG$ holds an error message, if an error occurred.
Second, for each field to be added or modified perform the following:

CALL "GEN4-UPD.UTL","FIELD", FIELDNAMES$, DESC$, TYPECDS$,
HEADINGS$, EXPRESSION$, PARAM$, ERRM SG$

"FIELD" isan action flag.

FIELDNAMES is the name of the field to add, update, or delete. It should be avaid field
name, according to GENERAL’s field naming rules (see the Dictionary chapter).

DESC$isthefield's description. If thisisset to the literal text, "<DELETE>", then thefield
is deleted from the dictionary.

TYPECDS$ isthe field’s type codes.

HEADINGS is the field's column heading.

EXPRESSIONS isthe field’s expression.

PARAMS$ isthe parameter variable set by GENERAL in the OPEN call, above.
ERRM SG$ holds an error message, if an error occurred.

Information about the type codes, column heading, and expression can be found in the
Dictionary chapter of the manual. No validation is performed by this utility.

Third, once al the fields have been updated, the dictionary should be closed. This will write the
changes made to disk.
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CALL "GEN4-UPD.UTL" ,*CLOSE" "™ "™ """""" PARAM$ERRMSG$
"CLOSE" isan action flag.
PARAMS is the parameter variable maintained in prior CALLS.

ERRM SG$ holds an error message, if an error occurred.
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Sample File Layouts

DEMO.CUST - Customer master file (GENSMPL .1)

Field Key Description
1 0 Customer ID
2 1 Name
3 Addressl (1,30)
Address2 (31,30)
4 2,32 City
5 31 State
6 Zip code
7 Telephone (10 digit string)
8 Datelast sale (1,8) YYYYMMDD
Date last pmt (7,8) YYYYMMDD
9 Class code (1,2)
Salesperson code (3,3)
Terms code (6,2)
10 Credit limit
11 Year to date sales
12 Month to date sales
13 Year to date cost
14 Month to date cost

DEMO.SL SP - Salesper son master file (GENSM PL .2)

ield

Description

Salesperson 1D

Name

Year to date sales

Month to date sales

Year to date cost

O O W[ T

Month to date cost
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DEMO.INVOICES- Invoices by customer (GENSMPL .3)
DEMO.INVOICE.HIST - Invoice history by customer (GENSMPL .7)

Accessed by READRECORD only.

DEMO.INVOICE.ALL demonstrates chaining the two files.

Field Key Description

1 0.1 Customer (1,5)
02,22 Invoice number (6,5)
1 Date (11,8) Julian integer
21 Salesperson (19,3)

Amount (22,6) binary integer

DEMO.PAYMENTS - Invoice payments by customer (GENSM PL .4)

Accessed by READRECORD only.
Field Key Description
1 0.1 Customer (1,5)
0.2 Invoice number (6,5)
0.3 Sequence (11,2)
Date (13,8) Julian integer
Amount (21,6) binary integer

DEMO.CUST_NAME - Customer name sort file (GENSM PL .5)
Sort file for customers.

Field Key Description
Key 0.1 Customer name (1,20)
0.2 Customer ID (21,5)

DEMO.SLSP.INV - Invoices by Salesperson sort file (GENSMPL .6)
Sort file for invoices.

Field Key Description

Key 0.1 Salesperson Number (1,3)
0.2 Customer ID (4,5)
0.3 Invoice Number (9,5)
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Changesfrom prior versions

Version 4 of General provides many substantial enhancements over Version 3 and 3X.n releases.
There are a'so some changes in commonly used syntax, which the user needs to be aware of.

Run-time Replacements
Run-time replacements in Version 3 were delimited by single square brackets. In Version 4, they
are delimited by double sguare brackets.

[Enter avalue] becomes[[Enter avalue]]. Additional enhancements allowing type definition and
default values are available, which are described in the Creating Reports chapter.

LIST command execution

Version 3 allowed typing/editing of acommand up until the <Enter> key was pressed. Version4is
more flexible in command editing, allowing you to move up and down though a scrolling command
entry screen. The <Enter> key is used to move to the next line. To begin execution of the command,
press the F9-Execute key.

Menu access

Version 3 alowed command mode or menu mode. To move from command mode to the menu, a
MENU command was issued. Version 4 always provides a menu, which has an option to enter
command mode. When exiting command mode, the menu returns.

Dictionary

The former FILE, FIELD, and DUMP commands have been consolidated into the DICTIONARY
module. File headers are defined first, followed by subsidiary information such as field definitions,
sorts, and external file relations (links).

Fields are now defined using data type codes (T=text, N=number, D=date) and optional parameters,
a heading, and an expression.

Command line calculations

Version 4 alows for the definition of calculations on the command line. The basic syntax follows
that of field definitionsin the dictionary, within the context of a function.

@CALC_CSZ("T,L40", "CITY, STATE ZIP", TRIM(CITY)+", "+STATE+" "+ZIP) would define
a 40 character text field, column heading "CITY, STATE ZIP", and provide the expression to
perform.

Command linelinks
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Version 4 supports the run-time use of alink operator (:), which looks for dictionary relationships
between files and builds cross-reference lookups between the files automatically. For example, the
field reference DEM O.SL SP:NAME will generate a cross reference from the current (LIST) file
to the DEMO.SLSPfile, and look up the field NAME for inclusion on the report.

Assist mode

When in command entry, a new Assist mode is provided which presents a point-and-shoot approach
to creating areport. Assist supports file linkages, provides prompts when required for keyword
parameters, and alows direct entry when desired. There is aso a good dea of on-line help for
keyword topics whilein Assist.

Prompt mode

Prompt mode has been greatly enhanced to provide support for more LIST command features, and
to provide users with two often requested interfaces: table-driven and visual. The table interface
allows users to simply fill out a table of information to produce the report. The visual interface
allows areport to be "painted” on screen. Both modes can be toggled, so the user can move freely
from one mode to the other.

ALTFILE key expressions
The key expression parameter of the ALTFILE keyword must be quoted in Version 4, unlike Version
3.

File name quoting
File names designated by the ON keyword, or Filix file names entered as full path namesin the LIST
command, must be quoted.
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&function

& function$(
:(Link Operator)
@BREAKnN
@CALC

@DATE

@DAY

@DTM
@FILECHAIN
@FLD

@KEY

@LINE

@PAGE
@PAGEDSC
@PFn

@PI

@REC
@TEMPname
@TEMPname$
@TIME

@TTY

@USER

@VDT

@YMD

About GENERAL
Accessing GENERAL
Across

ACROSS

Ad Hoc Report Generation
ADMINISTRATION
ADPRDB
ADPRSL
ADPRSY

AGE

AGED

AGEHR

AGEM

AGEMN

AGEY

Aggregate keywords
Alternate Sort
ALTFILE
ALTKEY
ALTSORT
APPENDIX
AREF

ASCII

Assist Mode
Auto Begin

Auto End

Auto Select
Automatic Report Execution
AVERAGE

AVG

background

63

63

72
62, 73
75
62, 73
62
62, 73
62

62

62

73

73

73
55, 63
63
55, 63
63

63

73
63, 73
63, 73
63, 73
63

8

11

17

76

29
123
63

63

63

63

63

63

63

63

63

33

18

77

78

79
134
64

80

9, 29,39
49

49

48
140
81

64
140

BEGIN

BLOCK

Break

BREAK

Break points

Break Specification
BREAK-PG
Calculation Field Definitions
CDATE

CENTER

Changes from prior versions
CNT

CNUM

Col Heading
Column Heading
Column Positioning
Comments
Configuration
CONTAINS
CONVERT-DATE
COPIES

COUNT

CREF

Criteria

Criteria Specification
Cross-referencing files
CuUT

DAY

DAYTM

DD

DDD

DEL

Delete
DELIMITER
DESCENDING
DICTIONARY
Direct Entry

Direct Entry Mode
Display Formats
DIVIDE

Double Space
DOUBLE-SPC
DPRDB

DPRSL

DPRSY

DT65

DTM

END

End with

EVEN

EXPAND

EXPORT

EXPORT DIF
EXPORT GATEWAY 123

EXPORT GATEWAY EXCEL
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33
24
83
22

85
149

19
53

32
123

85
86
87

16
26
59
87
65
65
65
65
65
16
88
88
45
32

123
65
18
89
65
65
65

65
89
18
90
65
80
80
80
80



EXPORT WORDPERFECT
Field

FIELD

Field Definitions
Field Specification
Field-phrase

Filix integration

FILL

FOOTERN

Footers

FULLCASE

Function Table

FV 66

GAVG

GCNT

GMAX

GMIN

GSUM

Guessing the Definition
Hdr/Ftr

HEADER

Header Definition
Header Elements
HEADERnN

Headers

Height

HEIGHT

IFF

Installation Guidelines
Integration with applications
I nteractive M ode
Interactive Report Definition Header
ISNOTNUM

ISNUM

KEYWORD REFERENCE
LBREAK

LEFT

LENGTH

Line Break

LINK

Link Definitions

Link Field Definitions
LIST command
LOWER

MAS-90 Integration
MATCH

MAXIMUM

Menu Navigation
MID

MINIMUM

MM

MMM

MMMYY
MMMYYYY

MMYY

80
15
91
50
19
30
141
92
94
27
92
62

66
66
66
66
66
53
16
93
45
47
94
27
17
95
66
134
138

15
66
66
72
95
66
66, 96
18
97
69
22
29
66, 111
142
66
98
11
66
98
66
66
99
99
99

MMYYYY
MONTH

MREF

NEWLINE
NO-BLANK
NO-DETAIL
NO-DUPLICATES
NO-HEAD
NO-PAGE
NO-QUOTE
NO-RECAP
NO-WKFL

OFF

ON

On-line Help
Output
PAGE-HDR
Paginate
PCT-TOTAL
PLOT

PMT

PREFIX

Print

Print Blanks

Print Detail

Printer Definitions
PROMPT Mode
PROPER

PV 67

RATE

RAVG

RCNT

Recap Page
REPORT GENERATION
Report Heading Defaults
Report History
Report/Export
RETAIN

RIGHT

RMAX

RMIN

ROUND

RSUM

Run

RUN

Run-time replacements
Run-time Replacements
Sample File Layouts
SBREAK
SBREAK-PG
Security

SELECT
Select-phrase

Skip Keys

Sort
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Sort Definitions
Sort Specification
Sort-phrase
SPACE

STACK

Start with

STD

Stop

STOP

Stored Reports
SUBST
Subtotals
SUFFIX

SUM
SUMMARY
SYSVAR

TAB

Taos Integration
TERM

Termina Attributes
TESTPRINT
Text Entry and Editing
TIME
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30

116
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TITLE

TOTAL

TREF

TRIM

Type codes

UPPER

User Function Definition
USER MAINTENANCE
User Replacement Definition
VAR

VDT options

VDT Output Control
Vertical Totals
VERT-TOTAL

Visua Mode

What is the Dictionary
Width
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YY

YYMM

YYYY
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