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NEW RELEASES, VERSIONS, AND A WARNING

Any programming endeavor of the magnitude of the MDBS software will
necessarily continue to evolve over time. Realizing this, Micro Data
Base Systems, Inc., vows to provide its users with updates to this
version for a nominal handling fee.

New versions of MDBS software will be considered as separate products.
However, bona fide owners of previous versions are generally entitled
to a preferential rate structure.

Finally, each copy of our software is personalized to identify the
licensee. There are several levels of this personalization, some of
which involve encryption methods guaranteed to be combinatorially
difficult to decipher. Our products have been produced with a very
substantial investment of capital and labor, to say nothing of the
years of prior involvement in the data base management area by our
principals. Accordingly, we are seriously concerned about any
unauthorized copying of our products and will take any and all

available legal action against illegal copying or distribution of our
products.

(C) COPYRIGHT 1983 Micro Data Base Systems, Inc.
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I. OVERVIEW

A. Organization

The MDBS RDL Manual describes the optional RDL module of the MDBS
III data base management system.* It is assumed that the reader is
familiar with the postrelational, extended-network schemas supported
by MDBS. Knowledge of the other MDBS languages for data base
processing (e.g., DML, QRS, IDML) is not required in order to use the
Report Definition Language. However, familiarity with QRS will
facilitate the process of learning to use RDL, since RDL is designed
to be consistent with QRS.

Chapter I of this manual concludes with an introduction to the
role of RDL in application development. The RDL constructs and
features available for designing a report are explained in Chapter 1I.
Details of the RDL syntax are formally presented in Chapter III.
Chapter IV explains how to use the RDL Analyzer and the final chapter
discusses diagnostics that can arise during RDL analysis.

B. Introduction to RDL

The Report Definition Language (RDL) is another aid that helps
magnify the productivity of application system developers who use
MDBS. A developer uses the RDL to formally specify the
characteristics of a desired report and the prompting behavior of a
program that generates that report. An RDL specification is input to
the RDL Analyzer which checks the specification for consistency and
syntactic correctness. If no errors are detected, the RDL Analyzer
automatically generates a complete program which behaves in accordance
with the RDL specifications. The resultant program contains the DML
commands needed to generate the desired report. These are embedded
within the control structures of a C host language.

The role of RDL in application system development and usage 1is
illustrated in Figqure I-1. RDL enables a report designer who knows
nothing about DML and C to produce application programs written in C
and containing all necessary DML logic for extracting and displaying
desired data from an MDBS data base. A report designer does need to
know the schema of the data base being used. The generated program
handles all report formatting as specified with the RDL and can route
the report to a printer (using preprinted forms, if desired), a
console, or a disk file. The generated program will also prompt an
end user for various information as indicated in the RDL
specification. An end user's responses serve to initialize variables
in the generated program at execution time, thereby allowing the end
user to place conditions on the retrieval of data for the report and
to control the appearance of the report.

* MDBS 1III Version 3.06 (or greater).

(C) COPYRIGHT 1983 Micro Data Base Systems, Inc. Rev. 85A 1
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An_ RDL specification can have up to seven distinct sections for
specifying the behavior of the program that is to be generated:

Identification section
Prompt section

Output control section
Function definition section
Computed variable section
Report detail section

Group section

The sections must appear in this sequence. All specifications within
a2 section are made in a free-form manner. The major characteristics
of each section are summarized here.

The identification section is used to declare the name of the
file or files that will hold the generated program. It is also used
to indicate the name of the data base which the generated program will
utilize, a user id for that data base, and that user's password.

A prompt variable is used to gather information from an end user.
For each prompt variable declared in the RDL prompt section, the
generated application program will prompt the end user to enter some
data which will be used by the program to determine the wultimate
appearance and content of the report being produced. For instance,
the data base name, user id, and password might be treated as prompt
variables. When specifying a prompt variable, the report designer
gives its name, type, size, and the prompt message that is to be
presented on the console to an end user. The designer can also
specify a default value for each prompt variable. Thus, prompt
variables serve as parameters to the generated application program.

The output control section is used to specify output page depth,
left and top margins, pauses in output display, and the device to
which the output report is to be routed. These <can be either
explicitly declared or they can be handled as prompt variables,
enabling the end user of the generated program to determine these
output traits.

A report designer can optionally specify one or more functions
that are to be used within the generated program. These are declared
in the RDL function definition section. A function can have multiple
input parameters. Within the definition of a function local variables
can be declared. These, together with global variables (e.g., prompt
variables) and data items, can be used within assignment statements,
if-then-else control structures, and test-case control structures
inside the body of the function. Each function is specified so that
it returns a single value,

2 (C) COPYRIGHT 1983 Micro Data Base Systems, Inc.
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Developer-defined functions, together with built-in statistical
functions (e.g. SUM, AVERAGE), can be used to declare computed
variables. This 1is accomplished in the computed variable section.
Each computed variable is given a name, type and size. 1In addition, a
formula 1is specified, indicating how the item's value is to be
determined. The formula consists of a function and its arguments.
For built-in functions, an optional conditional clause can be
specified. For example, FOR (YTDEARN<10000) SUM (YTDEARN) is a
formula that says the computed variable's value will be the sum of all
values of the YTDEARN data item (in the data base) which are less than
10000.

The report detail section defines the content of the report. In
this section the developer indicates which data items (from the data
dictionary or screen dictionary), computed variables, prompt
variables, and expressions involving any of the former three are to
have their value(s) appear in the report. The physical position of
each of these in the output report is specified. This section also
has an optional FOR clause and a required THRU clause like those that
appear in a QRS statement. Furthermore, an optional SORT clause can
be specified to cause the report details to be sorted on various
criteria.

The group section allows a developer to specify page breaks and
various kinds of groupings of report details. Page breaks are stated
in terms of data items. Whenever a data item's value changes, the
next report detail is forced to the next report page. Grouping means
that all report details having some specified characteristics 1in
common appear as a group in the output report. Headers and footers
automatically accompany each group, 1if desired. Also, automatic
sorting of groups can be requested.

(C) COPYRIGHT 1983 Micro Data Base Systems, Inc. 3
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Figure I-1. The Role of RDL
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II. DEFINITIONS

A. Designers and End Users

A report designer creates an RDL specification which defines the
appearance and content of a report. The RDL Analyzer is a program
that accepts an RDL specification as input and generates a program (or
two programs, in some cases). After a generated program has been
compiled, it can be executed by an end user. After prompting the end
user for various information, the executing program produces a report
for the end user. In the event that two programs were generated by
the RDL Analyzer, the first program will produce an intermediate file
which 1is then utilized by the second program to produce the final
report.

Since the RDL Analyzer produces C source code programs, a
designer with C programming expertise can modify generated programs if
desired.

B. Reports and Pages

A report consists of one or more pages. A page consists of one
or more horizontal lines of output. The report designer controls the
maximum number of lines per report page. The left margin and top
margin for a report's pages are also determined by the designer. The
area to the left of the left margin on each page is blank. Similarly,
nothing appears above a page's top margin. On each page, the first
line beneath the top margin will (by default) contain the date and the
page number, If desired, the report designer can suppress this
automatic display of date and page number. A report can be routed to
a printer, console screen, and/or disk file.

C. Report Details

A report typically contains many report details. All report
details within a report have the same structural appearance, but they
differ in terms of content. Each report detail consists of one or
more lines containing literals and/or data values. Literals are
titles, labels, and other strings of characters that do not change
from one report detail to another. Data values can differ for
different report details. Data values can be obtained from a data
base and can be obtained from computations performed by the generated
program. The positions (both horizontal and vertical) of literals and
data values within a report detail are <controlled by the report
designer.

(C) COPYRIGHT 1983 Micro Data Base Systems, Inc. Rev. 85A 5
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D. Prompt Variables

The designer can declare variables whose values are to be
determined by an end user when the generated program begins executing.
These are called prompt variables. because the program prompts the end
user to acquire each variable's value. For each prompt variable, the
designer specifies what the prompt message will be. A default
response can also be declared for each prompt variable.

E. Computed Variables and Functions

The simplest kind of report detail displays data values that the
generated program obtained from prompt variables or has retrieved from
the data base. Beyond this, the designer can define c¢omputed
variables whose values are automatically calculated (and displayed) by
the generated program for each report detail. A computed variable is
defined in terms of a function and function arguments. This can be a
built-in function or a special function <created by the report
designer.

The seven built-in functions compute various statistics: COUNT,
SUM, MIN, MAX, AVERAGE, STDDEV, and PERCENT. When a statistical
function is used to define a computed variable, it can have one or two
arguments. These arguments are data items.

If two arguments are used, then the second argument restricts the
scope of the statistic's computation. For instance, AVERAGE
(MOSAL,DNUM) is the average of monthly salaries for consecutive report
details with the same department number. Normally, this function
would be included in the footer defined for department groups (footers
are described in the next section). When a report is generated, each
group of details for a department number would be followed by a footer
showing the average monthly salary for the department's employees. If
this function 1is included instead in the definition for report
details, then a department's average will appear in each of the
details generated for that department group.

If only one argument is used, the scope of values used in
computing the statistic depend on whether the computation occurs in a
report detail, a group footer, a page footer or a report footer. 1In a
report detail, the statistic is computed with all values* of the data
item argument that have been retrieved. In a group (page or report)
footer, the computation uses only those values* retrieved for that
group (page or report). For instance, the value of AVERAGE (MOSAL) in
a report detail is the average of all monthly salaries for employees
that appear in the report. In a page footer, it is the average of all
salaries on the page, and so forth.

* If no values have been retrieved, each statistic is set to 0.

6 Rev. 85A (C) COPYRIGHT 1983 Micro Data Base Systems, Inc.



MDBS RDL MANUAL - II. DEFINITIONS - MDBS RDL MANUAL

A designer <can optionally specify conditions for built-in
functions, To define a computed variable whose value is the average
department salary for employees over 30 years of age, the designer
specifies

FOR (AGE>30) AVERAGE (MOSAL,DNUM).

The report designer can alternatively define computed variables
in terms of special functions. A special function is created by the
designer. It is essentially a program module that computes a value.
Inputs to the function are specified as arguments when the function is
invoked. Each argument corresponds to a parameter used within the
function's body. Local working variables can also be declared within
the function's body. In addition to assignment statements, if-then-
else and test-case statements can be used within a function. A return
statement is used to exit from a function with the function's value.

F. Grouping: Headers and Footers

The designer can request that report details be grouped in
various ways. A major aspect of grouping is that a header and a
footer can be specified to automatically accompany each group of
report details. A header or footer can be designed to consist of one
or more lines containing literals and/or data values. The data values
can be values of data items, prompt variables, or computed variables.

The header for a group appears immediately before the group's
report details. Normally, the header 1is designed to contain
descriptive information introducing a group of details. A footer for
a dgroup appears just after the group's details. It 1is usually
designed to contain information summarizing a group of details.

The simplest kind of grouping is to group by report. This causes
all of a report's details to be treated as a group. The header and
footer specified for this kind of grouping appear at the start and
finish of the report, respectively. Report details can also be
grouped by page. Since each group consists of a page of report
details, the header and footer specified for page grouping serve as
page headers and footers, appearing at the start and finish of each
page.

Another Kkind of grouping allows report details to be separated
into groups based on the values of a specified data item (or computed
variable). As the generated program creates each new report detail, a
check 1is made to see whether the specified data item (or computed
variable) value has changed since the last report detail. If it has
changed, then the newly created report detail begins a new group of
report details. As with report grouping and page grouping, each
resulting group can be prefaced by a header and followed by a footer.

The designer can specify multiple levels of grouping. The
grouping of one level occurs within each group produced by the next
higher (i.e., broader) level of grouping. For instance, suppose that
report details consist of employee information and that three levels
of grouping have been declared by the designer. At the highest level

(C) COPYRIGHT 1983 Micro Data Base Systems, Inc. Rev. 85A 7
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there is grouping by company, then grouping by division, and finally
grouping by department. The generated program produces an output
report having employees grouped by company. Within each company
group, the employee details are grouped by the division in which they
work. Within each division, employees are grouped by department.

G. Sorting

A designer can specify two types of sorting: sorting of report
details and sorting of groups. If a designer has requested sorting of
report details, then the generated program will output report details
in sorted order. If grouping (other than by report or by page) has
been requested for the report, then the sorting of report details
occurs within each of the lowest level groups. When specifying a
grouping (other than by report or by page) the designer can request a
sorting of the resultant groups.

In general sorting can be based on the values of one or more data
items and/or computed variables. Any mixture of ascending and
descending directions can be specified. For instance, the sorting of
employee details (within each division) might be based on ascending
job codes and descending monthly salary. The sorting of department
groups (within a division) might be based on ascending department
code. Within each company, division groups could be ordered by
ascending division names. Finally, company groups might be arranged
in terms of descending (i.e., highest to lowest) annual sales.

H. Relationships

Just as important as the data items used in generating a report,
are the relationships among those data items. Because of the inherent
flexibility of MDBS's postrelational approach to data structuring, a
schema allows many relationships to exist among a group of selected
data items. Set names are used to indicate the semantics of various
relationships. The report designer can choose which relationships are
to pe used by the generated program in producing its report.

8 Rev. 85A (C) COPYRIGHT 1983 Micro Data Base Systems, Inc.
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III. MDBS.RDL SPECIFICATIONS

A. Notational Conventions

After the content and layout for a report has been determined,
the report can be formally specified with the Report Definition
Language. An RDL source specification consists of several sections.
Each section consists of various kinds of clauses; some of which are
optional and some of which are required. These clauses are presented
on a section-by-section basis. Discussion of those clauses that can
be regarded as advanced features are denoted in the left margin by a
vertical bar. The complete syntactic description of all clauses
appears 1in Appendix B. Figure 1III-1 shows the meanings of the
notations used.

A clause is composed of one or more of the following terms:
keywords, identifiers, file names, strings, integers, real numbers,
formats, user names, passwords, procedures.

Keywords are denoted by upper case letters. All other terms in a
clause are in lower case. This upper case vs. lower case distinction
is for documentation purposes only. Upper and lower case can be mixed
in an actwual RDL source specification. A complete 1list of RDL
keywords appears in Appendix A.

Identifiers used 1in describing an RDL section are denoted by
id-1, id-2, 1id-3, etc. Identifiers are selected by the report
designer. An identifier consists of from one to eight alphanumeric
characters. An RDL keyword can be used as an identifier if it |is
immediately preceded by the ITEM keyword. If the ITEM keyword is not
inserted prior to an identifier, then that identifier should not be an
RDL keyword.

File names used in describing an RDL section are denoted by file-
1, file-2, file~3, etc. File names are chosen by the report designer;
they must be fully qualified file names within the host operating
system.

Integers used in describing an RDL section are denoted by int-1,
int-2, int-3, etc.

Real numbers used in describing an RDL section are denoted by
real-1, real-2, real-3, etc.

Formats are wused to control the output appearances of numeric
expressions. Denoted by fmt, a format is enclosed in a matching pair
of quotes. Formats are specified in the C languages printf style.
The manual that accompanies the C compiler should have descriptions of
permissible printf formats.

Strings of characters are denoted by string-1, string-2, etc.
Each string within an RDL section has a unique number as its suffix.
The actual string values are chosen by the report designer. A string
value must fit within a pair of matching double quotes on one line of
the RDL source specification.

(C) COPYRIGHT 1983 Micro Data Base Systems, Inc. Rev. 85A 9
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User names, denoted by usr, are one to sixteen character
(alphanumeric) names.

Passwords, denoted by pass, are one to twelve character
(alphanumeric) strings.

Procedures used in describing an RDL section are denoted by
Procedure-1l, procedure~3, etc. A procedure is a program consisting of
statements of various kinds: assignment, if-then-else, test-case,
break, and return.

An underlined expression must appear.

Zero or one of the alternatives within
the brackets must be used.

the braces must appear.

One or more of the alternatives within
the braces must appear.

{ -} Exactly one of the alternatives within

Figure III-1. Notation

B. RDL Sections

An RDL source specification consists of up to seven kinds of
sections. These sections must appear in the order given below.
Clauses within a section are stated in a free format (i.e., column
positioning is unimportant for the RDL Analyzer). Upper case and
lower <case can be used interchangeably. More than one clause can
appear on a line; a clause (but not a term) can be split over more
than one line; unless otherwise indicated, optional clauses within a
section can appear in any order. Clauses are separated by blanks.
Comments can appear between any two terms of clauses within an RDL
source specification.

The kinds of RDL sections and their ordering are as follows:
dentification Section
Prompt Section (optional)
Output Control Section (optional)
Function Definition Section (optional)
Computed Variable Section (optional)
Report Detail Section

Group Section (optional)

10 Rev. 85A (C) COPYRIGHT 1983 Micro Data Base Systems, Inc.
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Comments in an RDL source specification

The characters /* located anywhere in the  RDL source
specification indicates that all text that follows is a comment,
until the comment is terminated by the characters */

Comments can extend over many lines.

Examples: /* THIS IS A COMMENT */

VAR R AR
*

* RDL SOURCE SPECIFICATION
*

kkkkk /

/*
FUNCTION DEFINITIONS
*/

(C) COPYRIGHT 1983 Micro Data Base Systems, Inc. 11
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IDENTIFICATION SECTION

The identification section must be present. This section is used
to identify which MDBS data base will be accessed by the generated
program. This will be referred to as the target data base. 1Ir
addition, the report designer uses this section to specify

-

a user name and password, to confirm that the designer does

have access to the data base,
the names of files that are to hold the generated program.

The identification section's clauses should be stated in the
order shown below.

a) Data base clause DATABASE FILE NAME IS "file-1"

The indicated file-1 must be the physical file that holds
the main area of the target data base. The data dictionary in
this main area is used by the RDL Analyzer during program
generation., File-1 is a fully qualified file name for the
host operating system.

Examples: DATABASE FILE NAME IS "B:DEB"
DATABASE NAME "INVEN/DB:1"
DATABASE "/usr/db/customer.db"

b) User clause (optional)  USER IS %EE;:} WITH Gﬁ;i;ﬂ&

The indicated usr must be a bona fide user for the target
data base and pass must be that user's password. 1If this
clause is omitted, the designer must specify the user and
password on the operating system command line when the RDL
Analyzer is invoked. Such an omission is desirable in
security-sensitive circumstances, because it means that a
valid name and password will not appear in the RDL
specification. If use or pass contains a blank, then quotes
must be used. If quotes are not used for usr or pass then
all its alphabetic characters are converted to upper case.

Examples: USER IS "Alvin Wade" WITH SECRET
USER GC1l5 "DJL"
USER KnowledgeMaster WITH MDBS
USER deb WITH "mon reve"

12 Rev. 85A (C) COPYRIGHT 1983 Micro Data Base Systems, Inc.
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()

c) Program clause (optional) PROGRAM FILE IS “file-2"

The RDL Analyzer will generate one or two C source code
programs, plus two command files. One command file will
compile the source program(s). The other will execute the
compiled program(s).

The indicated file-2 name can be up to seven characters long
and can be gqualified by a drive/directory. It will be appended
with 1 (and 2) to yield the name(s) of the file(s) holding the
generated source program(s). A .C extension is used for source
code files. The command file for compilation uses the file-2
name with a C prefix. The command file that executes has the
name indicated by file-2.

If the program clause is omitted, file-2 is assumed to be
RPG.

Examples: PROGRAM FILE IS "INV"
PROGRAM "B:SALES"

COPYRIGHT 1983 Micro Data Base Systems, Inc. Rev. 85A 13
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PROMPT SECTION

14

The prompt section is optional. It is used to define the prompts

which the generated program will present to an end user. Each prompt
1s defined in terms of

a prompt variable which will hold the end user's response,
. the type and size of the prompt variable,
- a prompt message which will be presented to the end user,
. a default value for the prompt variable

a)

b)

-

Rev.

4%531 > int-1

Prompt clause PROMPT VARIABLES ARE

?his Clause is required if you intend to define prompts. It
is followed by one or more prompt definition clauses.

Examples: PROMPT VARIABLES ARE
PROMPT

Prompt definition clause
~ N

uNSIGNED )

\. STR J

DEQIMAL} int-2[,int-31
IDEC

Tt _

' ___six_ing;ﬂ\ﬂ
CHAR >’ ("string-1"] |[DEFAULT 4 int-4
inesd _j _J

A prompt definition begins wth id-1, which is the name of
the prompt variable being defined. It cannot be a data
item. This variable is declared to be one of nine types:
unsigned, real, integer, binary, character, string, internal
decimal (idec), time, or date. With the exception of time
and date variables, a size can be specified. For a time
prompt variable, the end user will be prompted to enter nine
characters of the form hhh:mm:ss to indicate hours (hhh),
minutes (mm) and seconds (ss). For a date type, the end
user is prompted for ten characters of the form mm/dd/yyyy
to 1indicate a month (mm), day (dd) and year (yyyy). An
internal decimal size consists of two integers. The first,
int-2, indicates the number of digits accepted for an idec
prompt variable. The number of digits to the right of the
decimal point is optionally specified by int-3. If int-3 is
omitted, then 0 is assumed. For all other types, int-l
indicates the number of bytes used to hold the prompt
variable's value. For a 1l or 2 byte integer, a user will be

85A (C) COPYRIGHT 1983 Micro Data Base Systems, Inc.
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allowed to enter up to 7 digits (including the sign). Up to
12 can be entered for larger integers. Up to 25 digits
(including the sign and decimal point) can be entered for a
real variable. Minimum and maximum sizes were discussed in
the preceding chapter.

If the optional string-1 is specified, it serves as a prompt
message which is output by the generated program. The end
user sees this message on the console screen just prior to
the place where the variable's value is to be entered.

As another option, a default value can be declared for a
prompt variable. This value is an integer for unsigned or
integer types, a real number for idec or real types, and a
string for any of the other type. If a default value has
been declared for a prompt variable, then that value is
displayed in square brackets next to the prompt message (if
any). An end user who desires the default value, needs only
to press the Return (Enter) key when prompted for a value.

UFILE, UNAME and UWORD are three special prompt variables.
If these are defined in the prompt section, they must appear
in the above sequence and must precede the definitions of
any other prompt variables. Types and sizes are not
specified for these special prompt variables. The values
that an end user supplies for these prompts are immediately
used by the generated program to attempt to open the data
base. If the end user has responded with valid values, then
the data base is opened with the read/write access codes
assigned to the indicated user name. The rest of the
prompts are then presented. If an end user has responded
with invalid values, then execution of the generated program
is aborted.

Omission of these three special prompt variables from the
RDL specification means that the file, user name, and
password specified by the designer (for RDL analysis) appear
in the source code of the generated program. As a result,
the generated program opens the data base with the designer-
specified file, user name, and password. The end user
therefore has the read/write access privileges associated
with the designer-specified user name.

UDATE, UPAGE and UTIME are also special prompt variables.
Types and sizes are not specified when these prompt
variables are declared. The value that an end user supplies
for UDATE is used as the date that automatically appears at
the top of each report page. If UDATE is not declared as a
prompt variable, then the generated program obtains the date
from the machine clock. The value that an end user supplies
for UPAGE is the page number that automatically appears at
the top of the report's first page. If UPAGE is not
declared as a prompt variable, then 1 is the number of the
report's first page. The value that an end user supplies
for UTIME is used to "time-stamp" the report if UTIME is
specified in the PLACE clause for a detail, header or
footer.
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Examples:

85A

UNAME "USER NAME:"
BDATE DATE "BEGINNING DATE: "
EDATE DATE "ENDING DATE: "
MAXSAL IDEC 8,2 "MAXIMUM SALARY OF INTEREST 1Is "
DNAME CHAR 12 "DEPARTMENT NAME?"
CCAP REAL 4 "Estimated cost of capital: "
UCOM STR 75
"Enter comments to be included on each report page:"
CDATE DATE "TODAY'S DATE "
CTIME TIME "CURRENT TIME ="
ODEV CHAR 7 "OUTPUT DEVICE (S or P)?" DEFAULT "PRINTER"
PSIZ INT 1 "How many lines per page?" DEFAULT 55
UPAGE "Starting page?" DEFAULT 5
UTIME "What time is it?"

(C) COPYRIGHT 1983 Micro Data Base Systems, Inc.
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OUTPUT CONTROL SECTION

The output control section is used to govern the general
appearance of reports produced by the generated program. In this
section a report's page size, left margin width, and top margin depth
can be specified. The automatic date and page numering for each page
can be suppressed. There are also clauses to indicate output pauses
and the device (printer, screen, disk file) to which output from the
generated program is to be sent. The output control section and any
of the six clauses in this section are optional. The clauses in this
section can be specified in any order.

a)  Page size clause (optional) PAGE SIZE {mr._li_-} LINES

This clause is used to specify the maximum number of lines
that will appear on each page of the report. If int-1 is
specified, then that integer is "hard-wired"™ into the
generated program. Alternatively, a previously defined
prompt variable, id-1, can be specified. This allows an end
user of the generated program to alter the page size as
desired, via a response to the id-l prompt. 1If the optional
page size clause is omitted, a default of 24 lines per page
is used.

If the identification section's screen clause is present,
then the page size clause has no effect.

Examples: PAGE SIZE IS 20
PAGE 55 LINES
PAGE PS1IZ2

b) Left Margin clause (optional) LEET MARGIN {i?f?z}

This clause is used to specify the location of the left
margin for report pages. The number of spaces to the left
of this margin is indicated either by int-2 (an integer) or
by a previously defined prompt variable (id-2). The
placements of report details within a page are made relative
to the left margin. If the optional left margin clause is
omitted, a left margin of five spaces 1is used.

When windows or screens are placed on a page, the left
margin is ignored.

Examples: LEFT MARGIN 2

LEFT 8
LEFT LPROMPT
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c)

d)

e)

Rev L]

Top margin clause (optional) TOP MARGIN int-
ig=3

The top margin clause is used to specify the location of the
top margin for report pages. The number of blank lines
above this margin is indicated either by int-3 (an integer)
or by a previously defined prompt variable (id-3). The
placement of lines within a page is made relative to the top
margin. Omission of this optional clause results in a top
margin of two blank lines.

Examples: TOP MARGIN 0
TOP 4
TOP TPROMPT

Device clause (optional) PRINTER

Reports can be routed to a console screen, printer, or disk
file. If PRINTER, SCREEN, or file-l is specified, then that
choice is hardwired into the generated program.
Alternatively, a previcusly defined prompt variable (id-5)
having an STR type can be specified (the variable's size is
automatically set to be 10). This enables an end-user to
choose one or more devices for each run of the generated
program, The end user must respond to the prompt by
entering some combination of the letters S, P, F. If
printer output is desired, a P must be entered. A response
of S causes output to be routed to the console screen.
For disk file output, the end user's response must have an
F. This causes the end user to be prompted for a fully
qualified file name, If the device clause is not present,
SCREEN 1is assumed.

Examples: DEVICE PRINTER
DEVICE "B:REpT.T"
DEVICE DEVPROM

Pause clause (optional) PAUSE AFTER PAGE

If this optional clause is present, output from the
generated program will pause after each page. The page
depth is controlled by the page depth clause. This pause
occurs only for screen and printer output devices. Output
resumes when the end user presses the Return (Enter) key.

Examples: PAUSE
PAUSE AFTER PAGE
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(C)

£)

g)

Date/page suppression clause (optional) SUPPRESS DATE PAGE

The generated program will automatically output a date and
page number on the top line of each report page, with the
exception of the report header pages (if any). Either or
both of these can be suppressed with the date/page
suppression clause. If neither DATE nor PAGE is specified
in this clause, both are suppressed. If the identification
section contains a screen clause, then both date and page
number are automatically suppressed.

Examples: SUPPRESS PAGE
SUPPRESS DATE
SUPPRESS DATE PAGE
SUPPRESS

Form alignment clause (optional) ALIGNMENT PAGES<[égEgé}

This clause causes the generated program to print out a
specified number of empty pages, for purposes of aligning
preprinted forms (using the printer line feed control). The
number of pages can be stated explicitly (int-4) by the
report designer. Alternatively, the designer can indicate
that the value of the id-6 prompt variable is to be used to
control the number of alignment pages.

Examples: ALIGNMENT PAGES 3
ALIGNMENT 1
ALIGNMENT ALPGS
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FUNCTION DEFINITION SECTION

The function definition section is optional. 1If it is present in
an RDL specification, it consists of one or more function definitions.
Any of the functions defined in this section can later be used when
defining computed variables in the next section. Each function is
defined in terms of three clauses: function identification, parameter
typing, and function computation. These clauses must appear in the
order shown here.

a) Function identification clause
FUNCTION id-1l [({id=2,}*)] type-l size=l

In this clause a function is given a name (id-l), a type and
a size. Because a function has a numeric value, type-l must
be INT, REAL, IDEC or UNSIGNED. With the exception of IDEC,
the associated size-1 is an integer indicating how may bytes
of storage are used to hold the function's value. For IDEC,
size-1l is an integer indicating how may digits are in the
function's value. Optionally, a second integer can be
specified for the idec type to declare the number of digits
to the right of the decimal point (if this is omitted, 0 is
assumed) .

If desired, a function can be declared to have one or more
parameters. The names (e.g., 1d=-2) of these formal
parameters are separated by commas and enclosed within a
pair of parentheses. A comma should not be used following
the last parameter.

Examples: FUNCTION COMPUTAX (Pl) REAL 4

FUNCTION RTRNRATE (X1,X2,X3,X4,X5,I) IDEC 9,7
FUNCTION DATECVRT INT 4
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b)

c)

Parameter typing clause

( ¢ UNSIGNED ) N ¢
REAL
INTEGER
INT
BINARY .
< BIN } ing=1
{id=2,}* CHARACTER
<< CHAR >>
STRING

. STIR J

{ DECIMAL } int=2[,int=31]

IDEC
TIME
DATE )

.

A type and size must be specified for each of the parameters
declared in the function identification clause. The nine
permissible types are unsigned, real, integer, binary,
character, string, idec, time and date. No size is
specified for time and date parameters. An idec parameter
size can be specified in terms of two integers: int-2 is
the total number of digits and int-3 is the number of digits
to the right of the decimal point. If int-3 is omitted, its
value is assumed to be 0. For all other types, int-1
indicates the number of bytes used to hold the parameter's
value. Minimum and maximum sizes were discussed in the
preceding chapter.

Examples: Pl IDEC 4,1
I REAL 4 X1,X2,X3,X4 IDEC 7,2 X5 IDEC 10,2
PCODE CHAR 8

Function computation clause { procedure-1 1}

This clause consists of a procedure enclosed in a matching
pair of braces. The procedure is composed of local variable
declarations followed by a sequence of statements. A local
variable is used only within the procedure in which it is
declared. Local variables for a procedure are not
mandatory, but can be useful for holding temporary results.
A local variable is declared in exactly the same manner as a
parameter (see the parameter typing clause above).

After a procedure's local variables have been declared, a
sequence of statements is specified which indicates how to
compute the function's value. Five kinds of statements are
allowed: assignment, if-then-else, test-case, break, and
return. Any of these kinds of statements can be nested
within an if-then-else or test-case statement. A return
statement must be present. If the procedure execution does
not exit through a return statement, then the function's
value is undefined. Each statement within a procedure is
terminated by a semi-colon (;).
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i)

Assignment statement

An assignment statement has the form:
variable = expression=l:

where the variable is a local variable which has been
declared earlier in the procedure and the expression is
an arithmetic expression. The permissible arithmetic
operators in an expression are +, -, *, /, % (modulo),
and unary-. The permissible operands are numbers,
prompt variables, local variables, data items,
parameters, and parenthesized arithmetic expressions.
When an expression is evaluated, the following operator
precedence is observed within each matching pair of
parentheses (if any):

unary-, *, /, %, +, -

Expressions in the innermost parentheses pairs are
evaluated first.

Examples:
TEM4=3+P1;

VAR=PROMPT3/32+MOSAL;
TAX=BASE+ (YRSAL-BASE) *PRCNT;
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ii) 1If-then-else statement
An if-then~else statement has the form:

IF f{condition-l) THEN { statements-l } ELSE { statements-2 1

If the specified condition is met, then the statements
of statements-1 are executed. In cases where ELSE is
used, the statements of statements-2 are executed when
the specified condition is not satisfied.

A condition is enclosed within a matching pair of
parentheses. It is composed of one or more relational
expressions, each of which evaluates to true or false.
Any one of the following relational operators can be
used in a relational expression:

=y <>, >=’ <=, >’ <

Operands in a relational expression can be numeric or
character constants, prompt variables, local variables,
parameters, data items, or arithmetic expressions.

Wildcard string and symbol match characters (* and §,
respectively) are allowed in character constants.
Where a * appears within a quoted character constant,
any string of zero, one or more symbols will match the
*, Where a $ appears in a gquoted sequence of
characters, any single symbol will match it. In
addition, a character class can be specified within a
character constant by enclosing a group of characters
within square brackets [1. The character class
position in the constant is matched by any of the
characters in the group. For example, "L{e,olt"
matches Let or Lot; "[A-MI]I*" matches any character
sequence beginning with A, B, ..., or M; "s$la-c,pl"
matches any two characters having a, b, ¢, or p as the
second character.

There is one additional operator beyond those noted
above: the IN operator. The operand following IN
consists of one or more constants enclosed in a
matching pair of square brackets. The IN expression
evaluates to true if the value of the left operand is
equal to one of the constants of the right operand.
Thus DEPT IN [5,7,13,2] is true if the value of DEPT is
5, 7, 12, or 2. NAME IN ["A*","*E", "*S[O,EIN"] is true
if the value of NAME begins with A or ends with E, SON
or SEN.

Within condition-1l, logical operators can be applied to
relational expressions. When condition-1 is evaluated,
the following precedence of 1logical operators is
observed:

NOT, AND, OR, XOR
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Parentheses can be used to control the order of
gvaluation within the condition. The contents of
innermost parentheses are evaluated first.

Statements within an if-then-else statement can be any
of the five kinds of statements permitted in a function
computation clause. However, a break statement can be
used only if the if-then-else statement is nested
within a test-case statement.

Examples:

IF (PCODE=125A34) THEN {TEMP=P2+12} ELSE {TEMP=P2};
IF (P12>=PROMPT3 AND P7<13) THEN {TEMP7=TEMP7+1;T12=T12-PROMPT3};
IF (MOSAL<1000) THEN {IF(P4>1.2) THEN {TEMP=MOSAL/500}
ELSE {TEMP=MOSAL/400}} ELSE {TEMP=MOSAL};
IF (PCODE=125$34) THEN {TEMP=P2+12} ELSE {TEMP=P2};

iii) Test-case statement

A test-~case statement has the form:
TEST (expression-2) {(CASE constant-]: statements=3:}* [OTHERWISE: statements-41}

As soon as a case constant which equals the test
expression's value is detected, the statements for that
case and statements of all subsequent cases (including
the default case) are executed. However, if one of
these is a break statement (described below), then the
remaining statements within this test-case statement
are skipped.

The test expression can be a prompt variable, local
variable, data item, parameter, or arithmetic
expression. It is enclosed in a matching pair of
parentheses. Following expression-2, is a sequence of
cases enclosed in a matching pair of braces. Each case
is specified in terms of a constant, which is compared
to the value of expression-2 when the test-case
statement is evaluated. Following the case constant is
a sequence of one or more statements. These statements
(and those of subsequent cases) are executed for the
first case constant which satisfies the test
expression. The statements associated with a case can
be any of the five kinds of statements permitted in a
function computation clause. A default case, denoted
by OTHERWISE, can optionally be specified. If it is
included, then statements—-4 are executed even though
none of the case constants preceding it satisfy the
test expression.

Example:

TEST (Pl) {CASE 0: RAISE=YTDEARN*.05;BREAK;
CASE 1: RAISE=YTDEARN*.l;BREAK;
OTHERWISE: RAISE=0}
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iv) Break statement
A break statement has the form:
BREAK;

When a break statement is encountered in statements-3
or statements-4, execution immediately breaks away to
the statement following the end of the (innermost)
test-case statement containing the break.

Example: BREAK;

v) Return statement

A return statement has the form:

RETURN (expression-3):

When a return statement is encountered in the course of
executing a function's procedure, execution of the
procedure halts and the value of expression-3 is
returned as the function's value. The expression
should have a numeric value: being a numeric constant,
data item, parameter, local variable, prompt variable,
or an arithmetic expression involving any of these.

Examples: RETURN(5);

RETURN (PCODE) ;
RETURN( (MOSAL/1000)*1.03);
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COMPUTED VARIABLE SECTION

~ This optional section 1is used to define one or more computed
variables. Each such variable is given a name, type, size. In
addition, there is a declaration of how the variable's value is to be
computed. This computation is stated in terms of a function defined
in the previous section or a built-in statistical function.

a) Computed variable clause COMPUTED VARIABLES ARE

Iﬁ a computed variable section exists, this must be its
first clause. It can be followed by one or more computation
clauses.

Examples: COMPUTED VARIABLES ARE
COMPUTED

b) Computation clause

r' {SUM N N
AVERAGE
MAX

@_QR_(_Q_Qndimn:Lg4m >{ar ts-

id=1 type=1 size-l { J COUNT Fl
\PERCENT,
function-] [((arguments-2)]

In this clau;E a computed variable is given a name (id-1), a
type and a size. It cannot have the same name as a data
item. If a computed variable has a numeric value, then
type-1 must be INT, REAL, IDEC or UNSIGNED. If a computed
variable has a non-numeric value, then type~l must be CHAR.
With the exception of IDEC, the associated size-=l is an
integer indicating how may bytes of storage are used to hold
the computed variable's value. For IDEC, size-=1 is an
integer indicating how may digits are in the computed
variable's value. Optionally, a second integer <can be
specified for the idec type to declare the number of digits
to the right of the decimal point (if this is omitted, 0 is
assumed) .

The nature of the computation used to determine the computed
variable's value 1is 1indicated by a function and its
arguments (if any). The function is either a built-in
statistical function (COUNT, SUM, MIN, MAX, AVERAGE, STDDEV,
PERCENT) or a function (function-l) defined in the previous
section of the RDL specification. If function-l was defined
with parameters, then one argument must be specified for
each parameter. Prompt variables, previously declared
computed variables, data items, and numeric constants can be
used in the argument list (arguments-1, arguments-2). The
arguments in argument-l or arguments-2 are separated by
commas and surrounded by a matching pair of parentheses.
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The optional FOR clause can be used to specify conditions on
a computation involving a built-in statistical function. A
condition is enclosed within a matching pair of parentheses.
It is composed of one or more relational expressions, each
of which evaluates to true or false. Any one of the
following relational operators can be used in a relational
expression:

='-I <>I >=, <=l >' <

Operands in a relational expression can be numeric or
character constants, prompt variables, local variables,
parameters, data items, or arithmetic expressions that do
not involve functions defined in the RDL functionn
definition section.

Wildcard string and symbol match characters (* and §,
respectively) are allowed in character constants. Where a *
appears within a quoted character constant, any string of
zZero, one or more symbols will match the *, Where a $
appears 1in a quoted sequence of characters, any single
symbol will match it. 1In addition, a character class can be
specified within a character constant by enclosing a group
of characters within square brackets []. The character
class position in the constant is matched by any of the
characters in the group. For example, "L{e,olt" matches
Let or Lot; "(A-M]*" matches any character sequence
beginning with A, B, ..., or M; "s${a-c,pl"” matches any two
characters having a, b, ¢, or p as the second character.

There is one additional operator beyond those noted above:
the IN operator. The operand following IN consists of one
or more constants enclosed in a matching pair of square
brackets. The IN expression evaluates to true if the value
of the left operand is equal to one of the constants of the
right operand. Thus DEPT IN [(5,7,13,2] is true if the value
of DEPT is 5, 7, 12, or 2., NAME IN ["A*","*E","*S[O,E]IN"]
is true if the value of NAME begins with A or ends with E,
SON or SEN.

Within condition-1, logical operators can be applied to
relational expressions. When condition-1 is evaluated, the
following precedence of logical operators is observed:

NOT, AND, OR, XOR

Parentheses can be used to control the order of evaluation
within the condition. The contents of innermost parentheses
are evaluated first. The condition~-l1l and arguments-l
specifications together can contain references to as many as
10 variables.

Examples:

EMPCNT INT 2 {FOR (YTDEARN >13000.0) COUNT (LASTNAME)}
EMPCNT INT 2 {FOR (DEPNO IN (13,2,9]) COUNT (LASTNAME)!}
TAX IDEC 8,2 {COMPUTAX (YRLSAL)}

IRR IDEC 5,3 {RTRNRATE (200,2200,2400,2600,28000,20000)}
JDATE INT 4 {DATECVRT()}
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REPORT DETAIL SECTION

This sectipn is used to specify the detailed contents of the
report. It consists of five kinds of clauses which must appear in the
order shown below. These clauses are used to indicate

* where to position output lines on a report page

* the conditions under which data is to be retrieved (and thus
displayed) from the data base

* the relationships that are to be used in retrieving data from
the data base

* the sorting that is to be performed for retrieved data

This section cannot be omitted from an RDL specification.
a) Report clause REPQORT

The report detail section must begin with the word REPORT.
This is followed by one or more place clauses.

Example: REPORT

b) Place clause

PLACE {[UNIQUE] [UNDERLINFD] expression-1 (FQRMAT "fmt"] (@ int-11}"

SKIP HOE=2 (LINES BEFORE [int-3 LINES AETERI]
= LINES AFTER

Many place clauses can be specified. Each place clause
defines a line of output. One or more expressions can be
assigned to an output line. Expression-1 is a numeric
constant, a string of characters enclosed in double quotes,
a prompt variable, a computed variable, a data item, or an
arithmetic expression. When a data item is involved in an
expression, it can be prefaced by its record type name and a
period (.). Multiple data items of the same name may exist
in the record types involved in relationships specified in
the relationship clause (described below). 1In this case,
the record type name must be used to preface these data
items.

The value of expression-l is formatted according toc the
indicated fmt and placed int-1 spaces from the report page's
left margin. The int-1 that is specified must be in the
range from 0 through 252. Optionally, int-2 lines can be
skipped before the output line and/or int-3 lines can be
skipped after the output line. If neither BEFORE nor AFTER
is specified, BEFORE 1is assumed. Thus, an int-2 of 1
results in single spacing, an int-2 of 2 produces double
spacing, and so forth. If this option is omitted, single
spacing is assumed. :
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If the FORMAT option is omitted, a default format will be
used. All default formats left justify expression values.
The default format that is used for an expression depends on
the type and size of its values. It also depends on how
many positions are available for displaying its value
(before the next expression's starting point on the 1line).
In the following chart this number of positions is indicated

by x.
Iype Size Default Format
UNSIGNED 1l or 2 "g-xu"
UNSIGNED 3 or 4 "$-xlu”
REAL any "$-x,0£f"
INTEGER 1l or 2 "g-xd"
INTEGER 3 or 4 "g§-x1lg"
BINARY any "§-xo0"
CHARACTER y characters "§-x.ys"
STRING any "§-x.x8"
IDEC Z,y "$-x.yE"
TIME —-—- "$-x.9s8"
DATE - "§-x.10s"

The proper integer values for x and y are automatically
determined, depending on value length and/or defined sizes
of the expression's variables. Examples are shown in the
generated programs that appear in Chapter VI.

There are two further options. Each expression in the place
clause can be qualified by UNIQUE and/or UNDERLINED. The
UNIQUE qualifier causes successive duplicate values of the
expression to be suppressed in the output report. For
instance, if £five successive report details have the same
expression value, then that value will be displayed only in
the first of these details. The UNDERLINED qualifier causes
values of an expression to be underlined in the output
report.

Examples: PLACE "NAME" €@ 2 "ADDRESS" € 20
PLACE JDATE € 30 SKIP 2
PLACE FNAME @ 12
UNIQUE LNAME @ 23
"AGE" @ 40
AGE @ 44 SKIP 4 AFTER
PLACE UNDERLINED MOSAL @ 18 YRLSAL @ 28 TAX @ 38
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Special Case: Placing a Repeating Data Item

Rev.

A repeating data item can have multiple values. Using the
above form of the place clause, will cause these values to
be placed one beneath the other in a column indicated by
int-1. This column of values begins after int-2 lines are
skipped and is followed by skipping int-3 lines. If UNIQUE
is specified, only the first value of a succession of two or
more duplicate values is output.

Greater control over the placement of a repeating data
item’s values 1is provided by an alternative form of the
place clause. For a repeating data item,

@ int-1
in the place clause syntax can be replaced by

int-4 ACROSS [FROM (int-5,int-6)] & int-7 [{,int=8}*]
DOWN (EROM (int=9,int~10)1 @ int-l1]

Here, int-4 is a positive integer indicating how many of the
repeating data item's values are to be placed on each 1line.
For example, 1if there are 14 values and 5 ACROSS is
specified, then the values are placed on three consecutive
lines (with only four values on the third line). The first
value on each line begins in the column indicated by int-7,
the second in the column indicated by int-9, and so forth.
Columns must be in the range from 0 through 252. If fewer
than int-4 column starting positions are specified, the
remaining columns are automatically positioned so that an
inter-column spacing of 2 results. If more than int-4
starting positions are specified, then an error message
results.

Regardless of whether DOWN or ACROSS 1is specified, the
report designer can optionally request that only some of the
repeating values be output. This is accomplished by stating
which value to begin with (as indicated by int-5 or int-9)
and which value to end with (as indicated by int-6 or
int-10). For instance, FROM (9,14) means that the ninth
through fourteenth values of the repeating data item will be
output. If int-6 (for ACROSS) or int-10 (for DOWN) exceeds
the maximum replications of a repeating data item, then the
maximum is used.

Examples:
PLACE PASTJOBS 3 ACROSS @ 5,25,43

PLACE LINE 2 ACROSS FROM (1,4) € 2,52
PLACE LINE DOWN FROM (3,5) @ 12
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c) Conditional clause (optional)
FOR (condition-1)

The conditional <clause is optional. It states the
conditions that must be met by the data items included in
place clauses and mapped to frames of windows (and screens)
included in display clauses. A report detail (as specified
by the place and for display clauses) is generated only for
data values that satisfy condition-1.

A condition is enclosed within a matching pair of
parentheses. It 1is composed of one or more relational
expressions, each of which evaluates to true or false. Any
one of the following relational operators can be used in a
relational expression:

=' <>l >=' <=, >' (

Operands in a relational expression can be numeric or
character constants, prompt variables, local variables,
parameters, data items, or arithmetic expressions that do
not involve functions defined in the RDL function definition
section.

Wildcard string and symbol match characters (* and §,
respectively) are allowed in character constants. Where a *
appears within a quoted character constant, any string of
zero, one or more symbols will match the *. Where a §
appears 1in a quoted sequence of characters, any single
symbol will match it. 1In addition, a character class can be
specified within a character constant by enclosing a group
of characters within square brackets []. The character
class position in the constant is matched by any of the
characters in the group. For example, "Lle,o0]t" matches
Let or Lot; "[A-M]*" matches any character sequence
beginning with A, B, ..., or M; "sla-c,pl"” matches any two
characters having a, b, ¢, or p as the second character.

There 1is one additional operator beyond those noted above:
the IN operator. The operand following IN consists of o¢ne
or more constants enclosed in a matching pair of square
brackets. The IN expression evaluates to true if the value
of the left operand is equal to one of the constants of the
right operand. Thus DEPT IN (5,7,13,2] is true if the value
of DEPT is 5, 7, 12, or 2. NAME IN ["A*","*E","*S[0O,EIN"]
is true if the value of NAME begins with A or ends with E,
SON or SEN.

Within condition-1, 1logical operators can be applied to
relational expressions. When condition-1 is evaluated, the
following precedence of logical operators is observed:

NOT, AND, OR, XOR
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Rev.

Parentheses can be used to control the order of evaluation

within the condition. The contents of innermost parentheses
are evaluated first.

Examples:

FOR (MOSAL > 1000)
FOR (AGE < 32 AND MOSAL < 2000)
FOR (DNUMBER IN [12,5,18,20] AND ADDRESS = "*CHICAGO*")

Relationship clause

*

_T.m {[-] [>]§_e_t_—__l’}

The relationship clause is required. It enables the report
designer to concisely specify the data interrelationships
that should exist among data values in the desired report.
Two RDL specifications that differ only in their
relationship clauses will typically yield different reports.
To use the relationship clause, examine all data items

included in the RDL specification. In the schema, place a
check mark on every record type that contains at least one
of these data items. In order to produce the report, the

generated program will have to examine occurrences of each
of the checked record types. Thus the relationship clause
should specify a sequence of sets, indicating which
relationships among checked record types are to be used by
the generated program.

The RDL Analyzer can generate a program capable of
processing either upstream (member to owner) or downstream
(owner to member) through a set. If the sequence of
relationships requires an upstream movement for some set,
then that set's name is prefaced with the > symbol. If
report details are specified in terms of a computed variable
involving a built-in function, then the second argument (if
any) of that function should not be a data item reached via
an upstream relationship through a l:1 or 1l:N set.

The sequence of relationships in this clause must begin with
a SYSTEM-owned set and must connect all checked record
types. A relationship loop is not allowed; that is, the
sequence of sets must not enter the same record type more
than once. Placing a negative sign (-) in front of a set
causes the generated program to examine the set's member (or
owner, for upstream processing) occurrences 1ln reverse
order.

Examples:
THRU IDEP, HAS,POSSESS

THRU IDEP,HAS,>FILLEDBY,NEEDS
THRU IDEP,-HAS,~->FILLEDBY, NEEDS
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e)

Sort clause (optional)
*
ASCENDING
AZ
SORT BY | [DESCENDING| {id=2}*
24

This optional clause is used to enforce a desired sorting of
the report details. The sorting can be based on one or more
data items and/or computed variables. Any mixture of
ascending (AZ) and descending (ZA) directions can be
specified. If no direction is stated, then ascending is
assumed. Omission of the sort clause means that the order
of report details is determined by the set orders of those
sets included in the relationship clause.

Examples:

SORT BY LASTNAME

SORT ASCENDING ID DESCENDING MOSAL
SORT AZ ID ZA MOSAL

SORT ZA MOSAL AZ LASTNAME ID
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GROUP SECTION

The group section is optional. If it is omitted, report details
appear one after another with no interruption other than page breaks
forced by the page depth. The group section can be used to specify

more elaborate structuring of report details within the report. This
includes

automatic page breaks based on changes in data item values
. grouping of report details based on data item values

. specification of group headers and footers
. sorting of groups

Nested groupings are supported.
a) Page break clause (optional) PAGE BREAK AT jd-1
If this optional clause is present, it must be the first
clause of the group section. The generated program will
force a page break to occur whenever the value of id-l

changes; 1id-1 is a data item. Page breaks are also caused
whenever the maximum report page depth is reached.
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b)

c)

Group clause (optional) REPORT
GROUP BY ¢ PAGE
id-2

One or more group clauses can be specified. A group clause
specifies how report details are to be grouped. There are
three kinds of grouping: by report, by page, and by id-2 (a
data item). REPORT means that all report details are
considered to constitute a group. PAGE means that all
report details which fit on a report page constitute a
group. If id-2 is specified, then grouping is based on the
value of id-2. All report details with the same value for
id-2 are in the same group.

Each group clause can optionally be followed by a header
clause and a footer clause (in that order). The header
clause 1is wused to specify header information that will
precede each group of report details. Similarly, a footer
clause specifies footer information that will appear after
each group of report details. For grouping by id-2, a sort
clause can be specified after the footer to indicate how the
groups themselves are to be sorted.

If more than one group clause appears 1in an RDL
specification, then multi-level grouping is used. Each
group clause (other than the first) specifies the grouping
of report details within groups defined by the preceding
group clause. For instance, the first group clause may
specify grouping by company. If the second specifies
grouping by division, then report details within each
company dgroup are dgrouped by division. If a third 1level
involes grouping by department, then report details within

‘each division are grouped by department. Page grouping

should not be used more than once in an RDL specification.
If report grouping is specified, it must be the first group
clause. If page grouping is specified, 1its group clause
must precede all group clauses other than report grouping.

Examples:

GROUP BY REPORT
GROUP PAGE

GROUP COMPANY
GROUP BY DIVISION

Header clause (optional)

HEADER IS

If a header clause is specified for a grouping, then it must
immediately follow the .group clause and it must be
immediately followed by one or more place clauses. The
glace information forms the header for each group of report
etails.
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Place clause:

36
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PLACE {expression-1 (FORMAT "fmt"] @ int-1}"

SkIp { ipt=2 [LINES BEFQRE lint-3 LINES AFTER}] )’
int=-3 LINES AETER

Many place clauses can be specified. Each place clause
defined a line of output. One or more expressions can be
assigned to an output 1line. Expression~1 is anumeric
constant, a string of characters enclosed in double quotes,
a prompt variable, a computed variable, a data item, or an
arithmetic expression. The value of expression-1 is
formatted according to fmt and is placed int-1 spaces from
the report page's left margin. The value of int-1 must be
in the range from 0 through 252.

If the FORMAT option is omitted, a default format will be
used. All default formats left justify expression values.
The default format that is used for an expression depends on
the type and size of its values. It also depends on how
many positions are available for displaying its value
(before the next expression's starting point on the line).
In the following chart this number of positions is indicated
by x.

Type Size

UNSIGNED l or 2 "g-xu"
UNSIGNED 3 or 4 "g-xlu"
REAL any "%-x.0f"
INTEGER 1l or 2 "g-xd"
INTEGER 3 or 4 "g-x1d"
BINARY any "%-x0"
CHARACTER y characters "%-x.ys"
STRING any "$-x.xs"
IDEC 2,Y "$-x.yE"
TIME —— "%=X.98"
DATE - "%-x.10s"

The proper integer values for x and y are automatically
determined, depending on value length and/or defined sizes
of the expression's variables. Examples are shown in the
generated programs that appear in Chapter VI.

Optionally, int-2 lines can be skipped before the output
line and/or int-3 lines can be skipped after the output
line. If neither BEFORE nor AFTER is specified, BEFORE is
assumed. Thus, an int-2 of 1 results in single spacing, an
int-2 of 2 produces double spacing, and so forth. If this
option is omitted, single spacing is assumed.

Examples: PLACE "NAME" @ 2 "ADDRESS" @ 20
PLACE JDATE @ 30 SKIP 2
PLACE FNAME @ 12
LNAME @ 23
"AGE" @ 40
AGE @ 44 SKIP 4 AFTER
PLACE MOSAL @ 18 YRLSAL € 28 TAX @ 38
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Special Case: Placing a Repeating Data Item

A repeating data item can have multiple values. Using the
above form of the place clause, will cause these values to
be placed one beneath the other in a column indicated by
int-1. This column of values begins after int-2 lines are
skipped and is followed by skipping int-3 lines. If UNIQUE
is specified, only the first value of a succession of two or
more duplicate values is output.

Greater control over the placement of a repeating data
item's values 1is provided by an alternative form of the
place clause. For a repeating data item,

@ int-1
in the place clause syntax can be replaced by

int-4 ACROSS [FROM (int-5.int-6)1 & int-7 [{.int-8}*]
DOWN [EROM (int=9.int-10)] € int-11

Here, int-4 is a positive integer indicating how many of the
repeating data item's values are to be placed on each 1line.
For example, if there are 14 values and 5 ACROSS is
specified, then the values are placed on three consecutive
lines (with only four values on the third line). The first
value on each line begins in the column indicated by int-7,
the second in the column indicated by int-9, and so forth.
Columns must be in the range from 0 through 252. If fewer
than int-4 column starting positions are specified, the
remaining columns are automatically positioned so that an
inter-column spacing of 2 results. If more than int-4
starting positions are specified, then an error message
results.

Regardless of whether DOWN or ACROSS 1is specified, the
report designer can optionally request that only some of the
repeating values be output. This is accomplished by stating
which value to begin with (as indicated by int-5 or int-9)
and which value to end with (as indicated by int-6 or
int-10). For instance, FROM (9,14) means that the ninth
through fourteenth values of the repeating data item will be
output. If int-6 (for ACRO0SS) or int-10 (for DOWN) exceeds
the maximum replications of a repeating data item, then the
maximum is used.

Examples:
PLACE PASTJOBS 3 ACROSS @ 5,25,43

PLACE LINE 2 ACROSS FROM (1,4) @ 2,52
PLACE LINE DOWN FROM (3,5) & 12
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38

Footer clause (optional)
EOQTER IS

If a footer clause is specified for a grouping, then it must
immediately follow the place clauses for the header (if a
header clause exists for the group). A footer clause is
immediately followed by one or more place clauses. The
placelinformation forms the footer for each group of report
details.

Place clause:

Rev.

PLACE {expression-2 [FORMAT "fmt"] & int-12}"

SKIP int-13 [LINES BEFQRE [int-14 LINES AFTERI] 1}]
int~-14 LINES AFTER

Many place clauses can be specified. Each place clause
defined a line of output. One or more expressions can be
assigned to an output line. Expression-2 is a numeric
constant, a string of characters enclosed in double gquotes,
a prompt variable, a computed variable, a data item, or an
arithmetic expression. The value of expression=-1 is
formatted according to the indicated fmt and is is placed
int-12 spaces from the report page’s left margin.

If the FORMAT option is omitted, a default format will be
used. All default formats left justify expression values.
The default format that is used for an expression depends on
the type and size of its values. It also depends on how
many positions are available for displaying its value
(before the next expression's starting point on the line).
In the following chart this number of positions is indicated
by x.

Iype Size Default Format
UNSIGNED 1l or 2 "$-%xu"
UNSIGNED 3 or 4 "g=x1lu”
REAL any "g-x.0f"
INTEGER 1 or 2 "g-xd"
INTEGER 3 or 4 "g-x14"
BINARY any "g-xo"
CHARACTER y characters "$-x.ys"
STRING any "§-Xx.xs"
IDEC zZ,Y "¢-x.yf"
TIME - "$-Xx.9s"
DATE -—— "$-x.l0s"

The proper integer values for x and y are automatically
determined, depending on value length and/or defined sizes
of the expression's variables. Examples are shown in the
generated programs that appear in Chapter VI.
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Optionally, int-13 1lines can be skipped before the output
line and/or 1int-14 lines can be skipped after the output
line. If neither BEFORE nor AFTER is specified, BEFORE is
assumed. Thus, an int-13 of 1 results in single spacing, an
int-13 of 2 produces double spacing, and so forth. If this
option is omitted, single spacing is assumed.

Examples: PLACE "NAME" @ 2 "ADDRESS" @ 20
PLACE JDATE @ 30 SKIP 2
PLACE FNAME @ 12
LNAME @ 23
"AGE" @ 40
AGE @ 44 SKIP 4 LINES AFTER
PLACE MOSAL @ 18 YRLSAL @ 28 TAX @ 38

Special Case: Placing a Repeating Data Item

A repeating data item can have multiple values. Using the
above form of the place clause, will cause these values to
be placed one beneath the other in a column indicated by
int-14. This column of values begins after int-15 lines are
skipped and is followed by skipping int-16 lines. If UNIQUE
is specified, only the first value of a succession of two or
more duplicate values is output.

Greater «control over the placement of a repeating data
item's values 1is provided by an alternative form of the
place clause. For a repeating data itenm,

@ int-12
in the place clause syntax can be replaced by

int-15 ACROSS [FROM (int=-16,int-17)] € int-18 u,_m;;u}*ﬂ
DOWN [FROM (int=-20,int-21)1 € int=-22

Here, int-15 1is a positive integer indicating how many of
the repeating data item's values are to be placed on each
line. For example, if there are 14 values and 5 ACROSS is
specified, then the values are placed on three consecutive
lines (with only four values on the third line). The first
value on each line begins in the column indicated by int-18,
the second in the column indicated by int-19, and so forth.
If fewer than int-15 column starting positions are
specified, the remaining columns are automatically
positioned so that an inter-column spacing of 2 results. If
more than int-15 starting positions are specified, then an
error message results.
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Regardless of whether DOWN or ACROSS 1is specified, the
report designer can optionally request that only some of the
repeating values be output. This is accomplished by stating
which value to begin with (as indicated by int-16 or int-20)
and which wvalue to end with (as indicated by int-16 or
int-20). For instance, FROM (9,14) means that the ninth
through fourteenth values of the repeating data item will be
output. If int-16 (for ACROSS) or int-21 (for DOWN) exceeds
the maximum replications of a repeating data item, then the
maximum is used.

Examples:
PLACE PASTJOBS 3 ACROSS @ 5,25,43

PLACE LINE 2 ACROSS FROM (1,4) @ 2,52
PLACE LINE DOWN FROM (3,5) € 12
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e)

Sort groups clause (optional)

SCENDING g

GROUPS BY AZ id~
SORT S B2 CENDIN {id=3}

This clause can appear as the last clause related to a group
clause, providing the grouping is not by report or by page.
The use of id-2 in a group clause produces groups of report
details. These groups or "chunks" of report details can be
sorted based on their values for id-3, which is either a
data item or computed variable. Multiple sort criteria can
be specified in any mix of ascending and descending
directions. 1If no direction is specified, ascending is
assumed.

The sort groups clause does not affect the ordering of
report details within a group; nor does it affect the
ordering of lower level groups within each of groups being
sorted.

If the grouping for which a sort clause is specified is at a
lower level than another grouping, then the sorting of the
lower level groups takes place within each of the higher
level groups.

Examples:
SORT GROUPS BY DESCENDING DEPTSALE

SCRT BY COMPTYPE, COMPNAME
SORT ZA DEPTSALE AZ DEPTNAME
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IV. USING THE MDBS.RDL SOFTWARE

A. Overview

The MDBS.RDL software is provided on several files. It consists
of the RDL Analyzer, an RDL library, and the RDL sort-merge processor.
The RDL Analyzer is used to convert RDL specifications into
interactive C language programs. The RDL specifications are normally
prepared with a word processor or text editor (the MDBS DDL Analyzer,
for instance). The RDL library is used during the compilation of the
generated C programs. The RDL sort-merge processor performs all
sorting (if any) needed by the generated programs.

B. The RDL Analyzer

The RDL Analyzer consists of a file named RDL. In some
environments, additional files named RDL1l, ..., RDL6 may also be
provided. RDL is an executable file having the appropriate extension
for executable files under the host operating system. The other files
(if provided) are overlays needed by RDL during the Analyzer's
execution. These files have OVL extensions. RDL, all of its
overlays, and the main data base area should normally be on the
default drive/directory when executing the RDL Analyzer.

The RDL Analyzer is executed by entering the following operating
system command line:

RDL filename

where filename is the name of a file containing an RDL source
specification. If no extension is specified for this file, an RDL
eXxtension is assumed. If the filename is not qualified by a
drive/directory indicator, the default drive/directory is assumed.

If the User clause is omitted from the RDL specification's
Identification section, then the RDL Analyzer will prompt for a user
name and associated password. If a valid user/password is entered the
Analyzer will continue its processing; otherwise, processing halts.
RDL Analyzer processing can also be halted at any time by pressing the
hard-interrupt key (e.g., Escape, Break, Control-C under many
operating systems).

There are three optional arguments that can appear in any order
following filename on the RDL command line. These are

-Uuser
-Ppass
-Ddb

where user is a bona fide user name, pass is a valid password, and db
is the (fully qualified) name of the file containing the data base's
main area. If -Uuser appears, it overrides the user (if any) declared
in the RDL specification and suppresses the RDL Analyzer's prompt for
a user name. If -Ppass appears, it overrides the password (if any)
declared in the RDL specification and suppresses the RDL Analyzer's
prompt for a password. If -Ddb appears, it overrides the file
specified in the Data base clause of the Identification section.
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A fourth optional argument that can appear anywhere following
filename on the RDL command line is

-Bnnnnn

where nnnnn is an integer number indicating how many bytes are to be
allocated as a buffer for use by the MDBS Data Management System
during RDL analysis. If this argument is omitted, approximately half
of the available memory is allocated. In cases where the RDL
specification is large, the -B option can be used to allocate a
smaller buffer thereby leaving more room for RDL analysis.

In some environments, a -I option can be used on the command line
that locads the MDBS Data Management System. See Chapter VI of the
MDBS System Specific Manual for your environment. If the -I option
can be used for DMS/SMS loading in your environment, it can also
appear as an option on the command line used to invoke the RDL
Analyzer. Before a program generated by the RDL Analyzer can be
executed, the DMS/SMS must be loaded (see Section D in this chapter).
In cases where the -I option is not used for DMS/SMS loading, the -I
option should not appear on the command line that invokes the RDL
Analyzer. If the -1 option is used for DMS/SMS loading it mpust also
be used when invoking the RDL Analyzer. The interrupt number
specified with -I must be the same in both places.

If the RDL Analyzer detects an error in the RDL specification,
then an error message is displayed and processing halts. Chapter V
describes the possible error conditions. In cases where the Analyzer
detects no errors, a message similar to the following is displayed
upon completion of the program generation:

RDL analysis complete: "rpgl.c" and "rpg2.c" generated
Enter "crpg" to compile generated program(s)
Enter "rpg" to execute compiled program(s)

If the RDL specification's Identification section contains a Program
clause, then the file name indicated in that clause replaces the
letters rpg in the names of the files generated by the RDL Analyzer.
For relatively simple reports, the rpg2.c program file is not needed
and therefore is not generated. The three or four generated files are
output to the default drive or working directory, unless a
drive/directory qualifier is declared with the file name specified in
a Program clause. Such a drive/directory qualifier will determine the
drive to which the generated files are written.
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C. Compiling the Generated Program(s)

The RDL Analyzer produces a command file which, when invoked,
will compile and link the generated program(s). If no Program clause
appeared in the Identification section, then the RDL Analyzer reports
that this command file's name is crpg. Whatever its name is, it is
invoked by entering the compilation command that the RDL Analyzer
showed in double quotes. Type

Crpg

for 1instance. Before invoking this command file, be sure that the
generated program(s), RDLIB, STDIO.H and (if necessary) your C
compiler/linker software are on the default drive/directory. One or
two additional files (SETJMP.H and/or RPGLOB.H) may have been provided
with the RDL software. If they are provided, be sure that they too
are on the default drive/directory prior to compilation.

RDLIB is a library provided as part of the MDBS.RDL software.
The C compiler that is used must be the C compiler with which MDBS
interfaces under the host operating system. The SETIJMP and RPGLOB (if

provided) are C "include" files. The STDIO file is provided with the
C compiler.

Each compiled program will have the same name as its source code
file, except that the c extension is replaced by the normal extension
for an executable program under the host operating system. The
compiled program(s) resides on the default drive or working directory.
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D. Executing the Compiled Program(s)

Prior to executing any application program (regardless of whether
it was generated by the RDL Analyzer or written using traditional
methods) MDBS must have been installed and, depending on the
environment, its data management system must be resident in main
memory. Instructions for accomplishing this appear in the MDBS System
Specific Manual for C under your operating system. If MDBS 1is not
resident, the message "Please load MDBS Data Management System" will
be issued. This message can also be caused by inconsistent use of the
-I option (i.e., the interrupt number used for loading DMS is not the
same as that specified when invoking the RDL Analyzer).

Because the generated programs are in C, the C compatible MDBS
interface must be used. For instance, the generated programs will not
run with the MDBS data management system that interfaces to COBOL.
Also prior to executing an application program, the data base itself
must of course be on-line.

The RDL Analyzer produces a command file which, when invoked,
will execute the compiled program(s). If no Program clause appeared
in the Identification section, then the RDL Analyzer reports that this
command file's name is rpg. Whatever its name is, it is invoked by
entering the execution command that the RDL Analyzer showed in double
quotes. Type

rpg

for 1instance. Before invoking this command file, be sure that the
compiled program(s) and RDLSM are available for execution (e.g., on
the default drive/directory). RDLSM is an executable program provided
as part of the MDBS.RDL software. In cases where multiple programs
are generated by the RDL Analyzer, RDLSM is used during execution to
handle all file sorting/merging activities on data extracted from the
data base.

Because the generated program invokes DML commands, it is
possible that certain command status numbers can result from abnormal
conditions during the course of execution. In such a case, the
command status number is displayed and execution terminates. The
meanings of command status numbers are documented in the MDBS DMS
Manual.

If a generated program is interrupted in the midst of execution,
the data base is not closed. This does not harm the integrity of the
data base. However, when you attempt to re-execute the report
program, the message "Database already open" will appear and the data
base will be closed. The report program can then be executed as
usual.
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V. RDL ANALYZER DIAGNOSTICS

The RDL Analyzer is able to detect a wide range of errors in RDL
specifications. When an error is detected, the Analyzer ceases
processing at that point and displays an error message. These
diagnostics and their possible causes are described in this chapter.
Because the RDL Analyzer contains portions of MDBS.DMS, it is also
capable of producing a few command status messages. The command
status numbers are documented in the MDBS DMS Manual.
both operands of relational expression are constants or identical

A relational expression cannot have constant operands on both

sides of the relational operator (e.g., <, >, =, etc.), nor can

it have the same operand on both sides.
cannot mix place across with place down

A Place clause cannot have both DOWN and ACROSS terms following
the expression.

cannot sort by

The indicated term cannot be used in a sort clause. Data items
and computed variables are the only valid sort keys.

computed variable cannot depend on itself
A computed variable cannot be defined in terms of itself.
computed variable definition must start with '{'

In a Computation clause, the declaration of how the computed
variable's value is to be determined must begin with {.

computed variable definition must terminate with '}'

In a Computation clause, the declaration of how the computed
variable's value is to be determined must end with }.

computed variables are not allowed in FOR clause

Computed variables are not permitted in a conditional expression
(i.e., a logical expression beginning with the FOR keyword).

conditional clause must contain a relational operator

A conditional expression must contain at least one relational
operator (e.g., >, <, =, etc.).

conditional expression too long

A conditional expression (i.e., beginning with FOR) cannot exceed
512 characters.
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current line exceeds 255 characters

A line 1in the RDL specification cannot exceed 255 characters.
For very long literals, use multiple Place clauses.

data type not recognized

An unrecognizable type has been specified for a function or
variable.

database access not allowed
An invalid user/password combination was specified. A -B option
was specified with a buffer size that is physically too small or
too large.

database and program names must be in quotes

The name of a file holding the main data base area or a file
specified in a Program clause must be enclosed in double quotes.

default value's type incompatible

The type of a specified default value is incompatible with the
type of the prompt variable.

expecting PROMPT/FUNCTION/COMPUTED/ or REPORT section
One of these sections must appear following the Data base
section. When used, they must appear in the «correct order:
Prompt, Function, Computed variable, Report details.

FOR clause too complex
The RDL Analyzer encountered a conditional expression (i.e., a
logical expression beginning with the FOR keyword) that 1is too
complex to successfully process.

format specification is located after item being formatted

In a PLACE clause, a format specification cannot appear prior to
the expression whose values are to be formatted.

format specification must be a string

A format specification must follow the FORMAT keyword. It must
be enclosed in a matching pair of double quotes.

function definition must start with *'{'
A function computation clause must begin with {.
function definition must terminate with '}

A function computation clause must be terminated by }!.
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function not defined or not built-in

A function referenced in the Computation clause is undefined or a
non-built-in function is used following a conditional (i.e., FOR)
expression.

group HEADER or FQOTER expected

Neither a HEADER nor FOOTER was specified for a group's Place
clause.

improper conditional clause

The conditional expression (i.e., a logical expression beginning
with the FOR keyword) does not have a valid syntax.

IN operator must occur within conditional clause

The 1IN operator cannot be used outside of a conditional (i.e.,
FOR) expression.

in report detail, SORT clause follows THRU clause
A Sort clause cannot follow the Thru clause.

incorrect SORT syntax

Some word other than AZ, ASCENDING, ZA, or DESCENDING was used to
specify sort ordering.

insufficient room in memory

The RDL Analyzer does not have enough room to execute for an RDL
specification of this size. Use a smaller specification (e.gqg.,
eliminate non-essential Place clauses) or a smaller -B option on
the command line that invokes the RDL Analyzer.

invalid arithmetic expression

An invalid arithmetic expression was encountered (the parentheses
are not balanced, there 1is an operator-operand mismatch, a
keyword is improperly used, etc.).

invalid IN usage

The operand to the right of the IN operator must begin with [ and
end with 1.

invalid name

An invalid name was specified for a prompt variable, function,
function parameter, or computed variable. Names must be
alphanumeric and cannot begin with a numeral.
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invalid record type

The indicated record type is not valid for this data base.
invalid syntax in path clause

A delimiter other than '>', ',', '-!' or a blank has been
specified in the Thru clause.

item is not in record type

The indicated data item does not exist in the record type that
was used to qualify its name,

item is not unique within specified path
The report references a data item that exists in more than one
record type inveolved in the relationships specified in the Thru
clause. Qualify the data item by prefacing it with its record
type name.

item is not within the specified path

The RDL specification refers to a data item that is not 1in any
record types lying along the path specified in the Thru clause.

item used in computed variable definition is not recognized

A non-existent data item, prompt variable or computed variable
was referenced when defining a computed variable.

left parenthesis expected before argument list

A function's arguments must be enclosed in parentheses.
mismatched curly brackets

Unbalanced curly brackets ({,}) have been used.
mismatched parenthesis

Unbalanced parentheses have been used.
missing closing parenthesis or incorrect number of arguments

A function's arguments must be enclosed in parentheses and the
correct number of arguments must be specified.

must group by database item
Only data items can be used as the basis for grouping.
must sort by database item or computed variable
Only data items and/or computed variables can be used as the

basis for sorting.
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no items specified

The RDL specification does not involve any data items from the
indicated data base.

no sets specified in THRU clause
The Thru clause must include one or more set names.

number expected

A number must be used with specifying coordinates, how many lines
to skip, or the size of a variable.

output device not recognized

The output device must be either SCREEN, PRINTER, or a gquoted
file name.

page size/left/top margin should be numeric
Page size, left margin, and right margin must be numeric.
percent computed variable cannot be placed in group section

A computed variable defined in terms of the built-in percent
function cannot be referenced in the Group section.

rdl source file not present

An RDL source file was not specified on the command line used to
invoke the RDL Analyzer or the specified file is not present on
the appropriate drive.

REPORT section is required

The Report details section 1is required in every RDL
specification. It begins with the REPORT keyword.

set is invalid

Every set specified in the Thru clause must exist in the data
base schema. The first set specified must be owned by system.

set is not connected within specified path

A completely connected line cannot be drawn through all sets
specified within the Thru clause.
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set is superfluous to report writing

The indicated set is not needed to produce this report.
Eliminate it from the RDL specification.

string must terminate with " on current line

A string constant cannot be broken across multiple lines and it
must terminate with ".

THRU clause is required

The Thru clause must appear at the end of the Report details
section.

token not recognized
The most recently specified token (e.g., keyword, variable,
special symbol, etc.) is unrecognizable. It is misspelled, out
of correct syntactic order, etc.

too many column coordinates
When wusing ACROSS in a Place clause, too many coordinates were
specified for the number of values to be placed. For instance,
more than 5 coordinates were specified for 5 ACROSS.

too many computed variables used in current computed variable
definition

No more than 10 computed variables can be referenced within a
computed variable definition.

too many items specified
No more than 102 data items can appear in an RDL specification.
too many operands/operators

The number of operators/operands make the RDL specification too
complex to be processed.

verb PLACE expected
Each Place clause must begin with the PLACE keyword.
* and / are not unary operators

These arithmetic operators must have 2 operands.
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VL. RDL EXAMPLES

This chapter contains several sample RDL specifications. Each is
used to describe a desired report to be obtained from a data base
having the schema shown in Figure VI-1. The formal DDL specification
for this schema appears in Figure VI-2. The RDL Analyzer was used to
process each of the RDL specifications appearing in this Chapter. The
generated program(s) for each was compiled and executed against a
loaded data base. In this chapter, the resultant output report for
each example RDL specification 1is reproduced alongside that
specification. For the first two examples the generated source
program is also shown. All of these examples were run under the PCDOS
operating system and therefore used the MDBS interface to Lattice C
(also known as MicroSoft C). In other environments the RDL
specifications and resultant reports are identical to those shown
here. However, the generated source code may differ slightly from the
two examples shown here due to differences in C compilers.

1EMP
_
Y
DEPT EMPLOYEE 31 0GRAPH
)
DNUMBER LASTNAME
IDEP | name HAS | FNAME DETAILS LINE
l LOCATION ™ PASTJOBS
YTDEARN
SYSTEM [
FILLEDBY IPOSSESS
JOB SKILL
1008 | Joscope | weeps | SKILCODE
SeecRy oy | DESCRIPT
! RATING

Figure VI-1l. Sample Schema
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/RRRNR
%

- VI.

+« sample d3ta base description

-
HkwEn/
db

iops File

" jobsg b

RDL EXAMPLES -

MDBS RDL

(advanced leyval)

siz2 30 padss, padge siza 312

VAL R I AL R DL L L L L L)

dafault
deutfault
default
dJefault

char
vin
str

far
for
for
for

13

VETT PR PR PR T

£

user ‘g3ry’ with

i It 2R R L ]
arza Natk
file
2132 18

p3de= =1IZ=

[[=1-D3
is

(-]
N3ik2

te I

3r<a

VA I LIS EL RS 2

record DEFT
njobs
A EAT
re3f

bty ot
15 "this

5CC=288 b

rram DHUN

Ptem 198

LOCA

A3

N

PR Or 2R Latpes
- (3

"eant 3CC

[T

i tin

item

reacord BIOGRAFH In
read 3CCesS b
itzm LINE

Figure VI-2.
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‘rush*

HAME

ne
LASTHANME
1tem FNAME
PASTJOR
item YTDEARKM

8

1s 250
is 30
Uns i dred

13 2

sar 'user” with 'pass" read 3ccess (3-p)
ES ruad 3cgass

el

Jobl . db"

20 pades

12 /= Note:

(3~p) Write

"t jop2.db!
2U pages
(3=p) wWrits

RECORD TYPE

3 MAME noaup
13 3 vt lat
write 3Ccess

RER 1nt 1

ra3Nde
syn 13
shar

DEFAULT ODEFINITION %4

USER DEFINITIONM

AREA DEFINITION

ER R T LT Ve

LE R R A L R P P L e R

(3=p)

Writi: 3ccass
cess (3-pJ

(8-p) writse =c

3]

EE A E A R AR L s B LR LT L

this pade 51

3dllouwsd 1n Yer
the main ares’
access 1S (3-

Wwould not ne

310N 33 D=o3use

5 pade size 1s 1024
}

we

*/
2]

(a=-p>

DEFIMITION

EE A S L KRR L R L T I

tash)

s 1 to 42
DI [8]

12

znCrupted

write 3C0Ces8s b

str 39

TIOH

rangs A"

1lobl,
red)
har

BV
Wt
L =nc
char 2
str 12
str 29
idec 7,2

D% oW

jebl
writa 3ccass
str occurs
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record SKILL in ( jobS, job2) calc kay is SKILCODE nodup
regad acczxss (b,d) write accuss f
1tam SKILCODE unsigned syn SC rangs 0 to 3000
item DESCRIFPT str 38
item RATING rzal 2 ranaez 0.0 to 4.0

racord job /% an arsa of wmeeber of NEEDS =/
redn 3cC=ss b writs 3ccess (3-p)
PhEm jobcade unsidned 1
rama:s 1 to
200
1tem DESCRIFT ztr

AR R ) SET DEFINITION AEERB S SEERLECRG R LGB RERSE S

sat IEMF. type 1:n, retsntion fixed
r2ad 3CC=SS d  Write 3cCcess p
awner STSTEM
mamber EMPLOYEE, order sorted oy ascendind (lastnams,
insartion auto

Frame)

g2t PO35ESS, tyge niam
re3% 3CCESS (3,d) Write sccass (F.p)
owner ENPLOTEE, order sertzd by Az ID

membar SHILL

sat DETAILS, tupe 131, fined
read 3CCess 'p,d)  Write 3ccess D
ownser ENFLOYEE
manber 2I0GRAFH auto

st FILLEDBY, tupsz 1:n
reged 3Cc2s3 (3-d)  Write 3CC=255 P
awner ob
mentsr EMPLOYEE fifo auto

g2t NEEDS nin

reag 3¢CESS B Wwrite scCcess L f.po
cunier  UR zarteg s JORCODRE
wameezr R ILL sarted gz (RATING,SKILCODC:
z3et HAS 13
=3M 3CCESES (3,0)  WrIte 3CCES3 3
swner DEFT
- meaper EMPFLOYEE 11fo0 zu*c

sat IDEP 1:n rea3d 3ccass b
own=r SYSTEN menber DEPT auto

sat [ jobr 1:n read 3ccess b
owner 37STEM nember  jab 3uto fifo

END

Figure VI-2. Sample DDL Specification (Continued)
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Example 1

RDL source specification (page 58)
Generated C source program (pages 59 and 60)
One-page output report (page 61)
User responses to prompt variables:
NLINE - user pressed Enter key (¢«—J) resulting in the

default of 30
OUTDEV - user entered SP
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BN R R A AN A R AN R A R AR RN AN RN R R N RN RN A R R R A AR AR N R R I N R RN AN AR R R A R AN R AN R R AR EANTR AR RR

”

. SAMPLE RDL SOURCE 1 *

®

R R AR R R RN R R R AR R R AN R AR N R RN N T R R N R RN T AR R R R R RN R R AN AR AR I AAN RN T R AR I ER B RO RARNR AR ER

/.t!.iﬂi'Qitti...'i".".'..‘..
]

* database section
*

FRREEARAREARAARA R RN AR RIS RRA RS/

database file name is “jobs.db"®
user "user"™ with "“pass”

JRERR R A AR R AR R A A AN R R AR RNA AR R R RN
»
* prompt variables
*
itii.ttii.t!ttiitt'ii‘ttt!!t.i/

prompt
NLINE int 2
"No. of lines per page ?" default 30
OUTDEV char 7
"printer, screen, or disk file ?°"
/ﬁi-tttiltttiit'ﬁiit.*t"ttt."
-
* output control section
*
t.'t.t.t'.itttttttitiittt.t!t./
page size is NLINE lines per page
device is OUTDEV
pause
/'.tttittt’ittt.t*'ntiitttitttt
*
hd report section
*
t"ttlltttititi'*tt'itttttiitt/
report is
. place unique FNAME el
underlined PASTJOB 2 across € 10, 22
underlined LINE 2 across from (2, 5) 8 34, 50
.- e 74
for (FNAME in [ *Bob", "Jl{a,elnnie®, "D*", "C*"])
thru

-iemp details

/AR BRRARRBRR R A RAR AR AR R RN R RAAN
L]

* group section
*

KO R RN A AN RN A AR RN AR RN AT RARRANS )

group by PAGE

header
place "EMPLOYEE FILE" e 33 skip 3 after
place "
e 1
place "First Name" e 2
"Past Jobs" e 13
"vita" e 36
place "
e 1 skip 3 after

58
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n
M
IR

pb]il’nk.‘('?’);
mprintF("A-12.128" RV_ZLZ1) .
polank(12);
mprintf ("A=-14, 14" RV_ZLZ1)
mprintf("%-14, 1A4s" RVLZL4])
mprintf(L-t.1s" " "y,
update ()
{
it (rpstart) {

N

otabl = rtabils
ctabkl = rtab;

s

iy FeateEr ()

hal

N

skipline(l)s
—_papause()s

pap )

i¥ (!rpend 1 oropfoot)
LIFAGE++,
mprintf("A10,10s"
phlank (S50,
mprintf ("FPAGE “di\m”, LUPAGE) .
Turline++s

A
b

, UDATE)

N
4

paheader ()

r
.

pacheck(l, cutoctrl102] + 2D,
morintF(UA-1Z3, 12s ", "EMPLOYEE FILE" ),
shiplined H

oaThesk (1l cubtctrI[Z] + Q)

mprintf ("h-A2

=",

pacheck(l, wutctr1DZI + 1),
mprtabtf("N-11,11s"  "First NMName');
mprintfF("L-22, 23" ) "Past Jdabs )
meriatfMN—4, 45" "Vita")
pacheck (1, cutctrlf2] + O);
mprintF ("Y-4

s
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Jannie
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memisr READ-FOR-

born in_stinking
menber _Hon
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Example 2

RDL source specification (page 64)
Generated C source specification (pages 65 and 66)
Five-page output report (pages 67 through 71)

User response to prompt variable:

OUTDEV - user entered SP
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' SAMPLE RDL SOURCE 2 .

.".Iﬁi‘*ﬁ..'."ﬁ*.iiti.ﬁ'".ﬁt.*iiti"'*ﬁti'tﬂ.t'tit‘iii“'tt.i't"i’ii!'ﬂti'i‘tt"

/i't’.i"*.‘ﬁ'.‘l.'ﬂ..ﬁt""i"
*

* database section
*

i'.it'."ﬂ'ﬁﬁ*ﬁi&!ii'ﬁﬂ.'iittt/

database is "jobs.db"
user "user" with "pass"”

/R RARARRRARARRRRRAN DR AR AR AR AR AR
*
. ompt ti
prompt section
*
Q'!tii"t't"ti**tt!’t'ﬁtittiﬂ/

prompt variable

QUTDEV string 10
"Output device ?°*

/AR R R R R R R R AL R AR R A A A AR AARERA RS
*

* environment section
*
tttttt'it.t.tttt'it'tttttttttt/

page size is 50 lines per page
device is OUTDEV

/AR R R E R RN R AR AR RRARNR AR R ND
»
* computed variable section
-
"tiiti'.tttt't.ttti..ttt'.ti'/

computed variable

ERNTTL idec 7,2

{ sum(YTDEARN)

/.'ittt'ii't!!t.'ﬁttttt'."ttt'
*
* report section
-
RARRAREAN AR AR AN AR R RN ERARNRARRN /

report is
place unique FNAME
unigue LASTNAME
unique SKILCODE
YTDEARN
PASTJOB

thru
idep has possess

/tittitQi!titﬂil'tttii'itti‘t'i
-

* group section
*
t"t‘l'tltt'tit'ttt‘ttitt'tt.t/

page break at DNUMBER

group by PAGE

81

}

@ 10
e 24
e 34
8 47 skip 1 after

header
place "EMPLOYEE FILE" e skip 1 line
place * === -
8 skip 2 lines
place "First*® 3
"Skill code" e 23
"salary” e 34
"Past Jobs” & 46
place " = S CECCRSCREEEECC S EACCERCECEECEECCEEECSESCEECmmas ?
e skip 2 after

group by DNUMBER
header

place "Department number”

DNUMBER

footer

place
ERNTTL

64 (C) COPYRIGHT 1983
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i
n
M
e

pblank(10)
mprintf (%-13, 2
MEprintf("%=25. 25" RV_ZLind=11)
1rdel++s

skiplinedl)s

A
B

ubrk () {

brkflagfzl = (RV_1 '= btrm2) -
abrkZ()
if C brkflagl] thorpend) &% ('rpstart))

pacheck (3, outctr102] + O)

mprintf (- s, "Department ¢arning total : ),
mprintf ("%L-10 "LERNTTL  COl1)g

ERNTTL C[Q3 O

arpbrk{Z] = TRUE,

if ( brkflaglz) i rpstart) {
pacheck(l, outctrif23 + 0);
mprinte("%=12.17s* "Department number'"):
mprinte("%=-24"  RV._1)
skipline(Z);
btrmZ = RV

update ()
{

r

1¥ (rpstart) {
ERNTTL [03 = 04

if ((rtabZ '= otabkl) ) (rtabl '= aotabil))
ERNTTL [0O] += RV_I:

vtabl = rtabl;

otabl = rtab

otabZ = rtabl;

.
b

pdp O

1f (trpend {1 ropfoat)

LIFAIGE++y
mprintr("410,10s"  UDATE)
pblank (55);,

mprintf ("FAGE Yd\n'
curline++s

S
4

, UFAGE) .

N

paheader ()

-

S

pacheck(l, outotrl (2] + 22,

mprintt (M%-132013s ) "EMPLOYEE FILE")

pacheck(Z, T2l + Oy

meprinty ("A-AZ 48" Erssrs s S SR ST S S S S SIS TSRS S S S S SES SRS TS =R

pacheck (1, autctriCZl + O)
mprintf (M i~3, Es, "First” ),
mprintf("%~14.14s" “Last Name"):
mprrnte(tu~11,11s", 2111 cade™) s
merints (Y ~12,12s" "Salary"):
merinte("%=2, %" “Fast Jobs)s
pachechk (1, outaotrICZ) + O)-
mprinte ("Y-AS

skiplane(Z);

.o
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10/07/1983

Dapartmant numbar

Gould Mcmullan

Gramstad

Anmezg

Anderson

ARrendt,

Dxpartm=nt 23arning

RDL EXAMPLES -

EMPLOYEE FILE

13000.00
13000.00
13000.00

10000.00
10000.00
10000.00

9000.00
2000.00
9000.00

11000.00
11000.00
11000.00

13000.00
15000.00
15000.,00

150090.00
135000.00
13000.00

15000.09
15000.00
13000.00

58000.00

MDBS RDL

park manadsr
salas clerk
security deputy

apartment nanagar
handunan
carpentar

S inger
tzlephone opsrator
t3lk show host

karate netructor
FRI Tield investigator
animal trainer

police afficar
Hancar
[T

police officer
dancer
horer

police officer
dancer
hoseer

(C) COPYRIGHT 1983 Micro Data Base Systems, Inc.
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10/07/1983

Department number

Erica Fos

- VI. RDL EXAMPLES - MDBS RDL MANUAL

EMPLOYEE FILE

24000.00 technical advisor
24000.00 production supszrvisor
249000.00 systzm analyzer

Departusnt =zarning total ¢ 24000,00

(C) COPYRIGHT 1983 Micro Data Base Systems,

Inc.
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10/07/1983

Departasnt number

Silver {night

Charlss Grupenhoff

Departmsnt 2armnindg tatal

VI. RDL EXAMPLES -

ERFLOYEE FILE

21000.00
21000.00
21000.00

12000.00

12000.00
12000.00

33000.00

clerk
postal carrier
author

clark
cashiwar
progrsnmear

(C) COPYRIGHT 1983 Micro bata Base Systems, Inc.
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1070771983

EMFLOYEE FILE

Dapartment nuiber

Carl Gudman : 11290. magician
11200. comzdian
11200.

Jannia Howard 232 42000, accountant
42000. IR5 i1nvestigator
42000. bank =xaminer

Departusnt zarning total @  93200.00

70 (C) COPYRIGHT 1983 Micro Data Base Systems, Inc.
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VI. RDL EXAMPLES -

EMPLOYEE FILE

First Last Nam Skill cod= Salary

Departasnt numbsar

Richard Mauysrstain

Kommich

Galahad

Burton Backoff

Francine Franzmsiser

Department =arning total

9900.00
2900.00
9900.00

9900.00
?700.00
?900.00

14000.00
14Q00.00
14000.00

11300.00
11300.00
11300.00

32000.00
32000.00
32000.00

23000.00

23000.09
23000.00

%0200.00

Fast Jobhs

computer aparstor
bartender

computer oparator
bartender

markz=t analust
nurse
civil =nginesr

programnmer
voluntesr fireman
pastiry chaf

systam 2ngneer
prodramnmer
cost controller

sustam prodramnmer
sccountant
pro pect 3nalust

(C) COPYRIGHT 1983 Micro Data Base Systems, Inc.
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Example 3

RDL source specification (pages 74 and 75)
Eight-page output report (pages 76 through 83)
User response to prompt variable:

OUTDEV - user entered SP

(C) COPYRIGHT 1983 Micro Data Base Systems, Inc. 73
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AR A AR R A R R R AR R R R R T AR AR RN A R R N R A RN R R R R AN AN N A RN AR N RN R L AR R A AN N RN R AR SR AN AR SRR

* SAMPLE RDL SOURCE 3
o

]
*
*

AR AR AR R AN R AR R RN R AR R AR AR R AR AN R R R R AN AR AR R A AR AR R R R IR R AR AN A AR R AR R RAR R AR R AR R RSN E

/ttttﬁti!t'itt!i'ﬁtt'Ottﬁttﬁtit
®
* database section
*
AN A AR AN R R A AR AN R RN RN RARR RS/

database is "jobs.db"
user name is “"user" with "pass®

/i.'!'*'it"l'i!!it'ii'il"iti.
*

* prompt section
*
"t..li'tti‘it‘ti.ii'i't'.t"'/

prompt

OUTDEV gstring 7
* printer or screen ? "

/tttt'wtlttinti.itittttiintttt'
*
- output control section
*
AARRR N AN SRR AN AN AR RRANNARNARR /

page size is 50 lines per page
device is OUTDEV

pause
/tt‘t‘t.ittt'.."tttit'tiitt.it
*
. computed variable section
*

RERERAANNRANRE AR A AN SR AN RN/

computed variables are

Pl idec 5,2
{ percent (YTDEAR, DNUMBER) }
EMPTTL int 2
{ count (ID) }
sl idec 11,2
{ stddev (YTDEARN) }
/tttatti.*ttitt.itttttttt'tt'tt
*
L report section
*

IR 2222 22222222220 22 22 2 2 )

report is
place underlined unique DNUMBER e 3
unique FNAME es9
unique YTDEARN - (0.1 * YTDEARN) @ 19
Pl 8 32
EMPTTL @ 52

skip 1 after

thru idep has

74 (C) COPYRIGHT 1983 Micro Data

Base Systems,

Inc.



MDBS RDL MANUAL Vi. RDL EXAMPLES

/ERRREERAARARAN SN RO R ARG INNTRTOSY
-

A group section
*

FERKRAR AN R RN AR AR RARRAR AN RN AR/

page break at DNUMBER

group by REPORT

MDBS RDL

MANUAL

footer is
place “"Total number of employees:" € 10
EMPTTL @ 38 skip 5
place "Standard deviation of year-to-date earning:" € 10
sl @ 57 skip 3
group by PAGE
header is
place "EMPLOYEE FILE* @ 133 skip 1 line
place *
a1 skip 2 lines
place "Dept.* e 2
"First Name" e s
"Earning” e 19
"Percent Earning™ @ 32
"Company employee total" @ 52
place "
el skip 1 lines after
footer is
place "Employee total : * 8 30
EMPTTL 8 48 skip 5

group by DNUMBER

header is
place
place

footer is
place

place

(C) COPYRIGHT 1983

"Employee Listing for Department #" @ 1 skip 2 lines
DNUMBER @ 36 skip 0 before 2 after
* standard deviation for department® @ 5
DNUMBER e 41
" & 45
sl @ 47 skip 3 lines
sl @ 45 skip 2
Micro Data Base Systems, Inc.

75
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10/10/1983

EMFLOYEE FILE

Dz=pt. First Namz Earning Farcent Earning

Employe= Listing for Department #

Kari 4860.00 0.08
Gould 11700.00 0.18
Luke 7650.00
Lzo 9000.00

8100.00

7900.00

13500.00

standard deviation for departosent 1 DO290G.606

2900.60

Employes total

76 (C) COPYRIGHT 1983 Micro Data Base Systems, Inc.
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10/10/1983
EMPLOYEE FILE

Employsee Listing for Department W

16200.00

18900.00

standard davigtion for departmnent 7 P 1300.00

1500.00

Employze total

(C) COPYRIGHT 1983 Micro Data Base Systems,

Inc.
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10/10/1983

EMFLOYEE FILE

Employse Listing for Dzpartms=nt #

21600.00

20700.00

standard daviation for department 6

Emp loyes= taotal

78 (C) COPYRIGHT 1983 Micro Data Base Systems, Inc.
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10/10/1983

EMFLOYEE FILE

First Nams Earning Farcznt Earning Companu =mploy

= Lizting for Departasent #

fary 28800.00 0.49
Silver 18900.00 0.32

Charles 10800.00 0.18

standard deviation for departnent 35

Emplaoyes total

(C) COPYRIGHT 1983 Micro Data Base Systems, Inc. 79
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10/10/1983

EMPLOYEE FILE

N T N R T N S T N R R N I N S N S S I SN N S TN M TN NN ORI IS NE TN
Dept. First Nam= Earmning Farcent Earning Company =mplowszs total

Eaployse Listing for Departesnt #

10080.00 0.21

Janniz 37800.00

standard deviation for department 4 P 15400.00

15400.00

Enployse total

80 (C) COPYRIGHT 1983 Micro Data Base Systems, Inc.
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10/10/1983

EMFLOYEE FILE

Employe= Listing for Departmsnt #

Savisz 446800.00 .62

Ralph 28800.00

standard deviation for departmsnt 3 *10000.00

10000.00

Employse total

(C) COPYRIGHT 1983 Micro Data Base Systems, Inc. 81
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EMFLOYEE FIILE

B e e e P e R T R )

Dept. First Nam= Earning

Fercent Earning Companu =mployas total

b e e e Y et P s P T I T

Employze= Listing for Dspartment # 2

ANnnN
Richard
Kirk
Aaron
Burton
Francine

Donalda

12600.00
8910.00

12600.00
10170.00
28800.00
20700.00

10800.00

Eaplays=s total

(C) COPYRIGHT 1983
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- Vi. RDL EXAMPLES -

Total numbser of =aplouswas: 25

Standard deviation of yszar-to-dats =arning:

(C) COPYRIGHT 1983 Micro Data Base Systems, Inc.
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Example 4

RDL source specification (pages 86 and 87)
Nine-page output report (pages 88 through 96)
User responses to prompt variables:

OUTDEV - user entered SP

MDBS RDL MANUAL

PAGESIZE - user pressed Enter key resulting in the default

of 50

LFTMGIN - user pressed Enter key resulting in the default of

5

(C) COPYRIGHT 1983 Micro Data Base Systems,

Inc.
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86

MDBS RDL MANUAL

i...“’il'*i'*ﬁ..‘.ﬁ.‘t"‘t‘."i"'ﬁit‘ﬁ"“t'tiﬁit‘t!!.i-i"ﬁﬁiﬁ"ti.t'.tﬂQ.ﬁ‘...i.

*

* SAMPLE RDL SOURCE 4
-

*
*®
*

LA A L L A L L RN T R LS LT L LT T T L ururur

/AR RRR AR AR KRR RR AR ERR AR RN RN RN
L]

* database section
L]

ﬁ‘i.ﬁfﬁﬁﬁfi*tiii't.t"ni*.ﬁtiﬂ/

database is "jobs.db"

/ﬁ.ﬁ‘tﬁttﬁ‘tttti‘it!ﬁttittttt't
-
* prompt variable section
»
Q**tt.it,it'tt'tt!it'.tlﬂﬁttt./

prompt
OUTDEV string 7
“Screen or Printer ?2°
PAGESIZE int 2
"Number of lines per page : " default 50
LETMGIN int 2
“Left margin : ® default 5
/t‘tttittt.tti!tt"t'ittectt!i.
*
* output control section

*
“*';*"..ﬂ.'.*'i'i..i"*'tt*./

page size is PAGESIZE lines per page
left margin is LFTMGIN

top margin is 4

device is COUTDEV

pause
/tt‘.tlttitttitt’l't!i'!ttt'tt.
«
. function definition section
*

EREN RN AN B RAR A AR R R ARANN AR AN/

function findraise(pl} idec 52
Pl int
{
if (pl > 1)
return(YTDEARN * 0.10);
else

}

return (YTDEARN * 0.06);

JRRERE R AR R E AR AR AR XKL AARA SR RN AN
*

* computed variable section
*

.'.""ii""".'.ﬁ.i**.i"i.-/

computed variables are

EMPTTL int 1
{ count(ID) }

ERNTTL idec 7,2
{ sum(YTDEARN) }

SKILNO int 1
{ count (SKILCODE) }

RAISE idec 5¢2
{ findraise (SKILNO) 1}

HIJOBCODE int 1
{ max(JOBCODE) }

LOSKILL int 2
{ min(SKILCODE) }

i (C) COPYRIGHT 1983 Micro Data

Base
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/'i"tttt.iitt.!'.ittQtttt.t!.i
L]
* report section
LJ
RERER R AARR RN AR AR R AR RN NN RS/
report is
place unigque DNUMBER + 3 @ 3
unique ID es9
unique JOBCODE e 23
unique SKILCODE é 33
PASTJOB e 43
unique RAISE @ 65
thru
idep has
possess >filledby details
/i’ﬁt.tt'ttt.*t.-‘t'tltiit‘t.t!
*
* group section
*
tt..*ttt.iit"tii'ii*i't..iitl/
page break DNUMBER
group by PAGE
. header
place "FOR INTERNAL CIRCULATION: via proper channel”
e 20 skip 2
place * .
el skip 3 lines
place "Dept” el
*Soc-Sec~-No." e s
"Jobcode” e 22
*Skillcode” e 32
*past jobs" e 24
"Sugg. Raise"” e 64
place * .
81 skip 1 line before 2 after
group by DNUMBER
header is
place "Department number :" € 1
DNUMBER e 25
footer is
place "Department employee total : * g 10
EMPTTL 8 39 skip 2 lines
place "Department salary total : * e 10
ERNTTL @ 39 skip 2 lines
place "Department skill count : * é 10
SKILNO a 39
place "Department highest jobcode : " @ 10
BIJOBCODE é 39
place "Department lowest skilcode : " & 10
LOSKILL e 39
sort by descending HIJOBCODE
group by ID
header
place "Personal information for " @ 10
FNAME @ 40
LASTNAME e 50 skip 2 line
place LINE e 12 skip 1 after
footer
place "Skill count is " e 15
SKILNO e 31 skip 2 lines
place "Low skill code is™ 8 195
LOSKILL e 33
sort by ascending HIJOBCODE SKILNO
(C) COPYRIGHT 1983 Micro Data Base Systems, Inc. 87
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10/10/1983

FOR INTERNAL CIRCULATION:

Dapartnent number

Fersonal
age 36
marer i=d
born
Fr.D.
menpar

332-58-4195

Skl
Low sk

Department
Departmznt
Departiznt
Departinent
Dapartment

88

in F
Managemant
VIFPPL

- VI.

6

intormation for

1ainfield,

91

count s 1
111 code 158 2542
2nployes tatal *
salary total

211l count

righest jobcods
lowest skilcods

(C) COPYRIGHT 1983

RDL EXAMPLES -

via propsr channsl

Sugd. Raise

Erica

New Jurssey

technical zdvisor 1446G.00
DroAuUCLIONn SuRarvisor

systam anslyaer

1
24090.00
1

a1

2542

Micro Data Base Systems,

MDBS RDL MANUAL

Inc.
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10/10/1983

FOR INTERNAL CIRCULATION: via proper channatl
Fast johs

Dapartmnent number ¢ M

Fersonal information for Charlas Grupenhoff
ags 29
single
born n Dayton-, Ghio
B.A, M3thematics

$62-73-1263 41 : clerk 7220.00
cashier
programnmar

Skill count 15 1
Low skill code is 2563

Fersonsl information for S ) Knight
age 30
mareisad
born in Biggzrs, Arkansas
AXAXKXLLXAXLLAX
member EAT-FOR-HEALTH

376-446—-83464 42 1764 clerk 12560.00
postal carrier
author

Skill count is 1

Low skill code 15 1764
Department =mployses= total ¢ 2
Department salary total : 33000.00
Dezpartment skill count @ 2

Dzpartmznt highest jobcode ¢ 42
1

Departaznt lowsst skilcod: © 1744

(C) COPYRIGHT 1983 Micro Data Base Systems, Inc. 89
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10/10/1983

FOR INTERNAL CIRCULATION: via proper channel

Sudgq. Raise

Dzpartmant numbszr

Fersonal information for Jannise Howard
age 3o
singtl=
born in Tulahowa, Tennessse
Fh.D. Craeative Accounting
meamivzr SSED

342~89-1111 30 e accountant 2920.00
IRS investigator
hank =xaminer

Skill count is 1
Low skill code is 2326

Farsonal infarmation far Gudman
age 42
mareried
porn in Ramington, Virginia
KAXKXLAKXLALAKLX
member READ-FOR-PLEASURE-RO0K-CL.UB

459-56-9376 31 24353 magictan
com=dtan

Skill count 15 1
Low skill code 15 24653

Departasnt 2aptloyses totsl °
Department salary total
Drpartment skill count @
Department highest |obkcode *
Department lowsst skilcode

(2]
ra

FYOEFI N s

[ R o
D
o

S0 (C) COPYRIGHT 1983 Micro Data Base Systems, Inc.
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1071071983 FAGE 4

FOR INTERNAL CIRCULATION: via propsr channel

Suga. Raise

Department nuaber 2

fFarsonal information for Francine Franzmeier
age 28
marrad
porn in Fauystizville, 35C
M.5. Computzr Technolody
Member XTI SIGMA

126-35-7123 11 2029 system progrsamnmer
accountant
pro ject snalyst

Sr.il1l count 1s 1
Low skill code is 2029

Farzonal nfornatian far Burtan Racraff
age 37
m3rr e
btorn in Lexindton, Mass
Fh.D. Mathematics
memtar KINANA < lub

B73-Z6-1422 12 . 2 sustem =ndiInesr 1720.00
prodr3amae
cost controller

Skill count i3 1
Low skill cone ¢

Fa2rsonal 1nforanation for Aaron Galahad
2qe 26
warer ad
horn 1n Chatanooda, Tennessse
E.S. English
memer Weiters’ quild

231-4%-321 13 2203 prodramnmer 4678.00
volunteser §iremnan

(C) COPYRIGHT 1983 Micro Data Base Systems, Inc.
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10/10/1983

FOR INTERNAL CIRCULATION: via proper channel

Fast jobs Sugd. Raiss=

231-45-3219 13

Skill count is 1
Low skill code 15 23

Fersanal information for {omm i ck
aqe 27
married
born 1n Chicado, Illinois
B.5. Enginezring Scrence
member XILS

376-a5-4219 14 1852 markat analust 840.00
nUrss
civil endinesr

Ski1ll count 15 1
Low ckill code is 1352

Fersonal intormation for Richard May=rst3in
age 23
married
porm 1n Lancastar, tew York
KARXX AL AL ALK LKXKLK
s er WNIQ

145-43-3284 : : computer opsrator 524,00
bhartender

computer oper3tor 790.00
bartendsr

Skill count is 2
Low skill cods 1s 2306

Departmznt =mployz: totsl ¢ §
Department salary total ¢ FOZ00.00
Departnent skill count ¢ 4

92 (C) COPYRIGHT 1983 Micro Data Base Systems, Inc.
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10/10/1983

FOR

- VI. RDL EXAMPLES -

INTERNAL CIRCULATION:

Dzpartment highest jobcode @ 15
Departme=nt lowzst skilcode @ 1203

(C) COPYRIGHT 1983

Micro Data Base Systems,
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channal

Inc.
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VI.

10/10/1983

FOR INTERNAL CIRCULATION: via

Ozpartment numnber

Fersonal information for David

age 27

singls

born Iin fondsbrook, NNuw Jerssay

M.S. Civil =ngim2ering

memper JUIMKL
123-34-987% 1 1100 polics=
Aancer
borer
police
Aancar
hosozr
policw
dancet
hoser

1039

1001

Skill count is 3

Low skill code s 1001
Fersonal information for Deanna
3dw 35
singlz
born 1n stirnking cresk .
Mm.5. Fsycology
memper Homemakers’

Tenness
55s0Ciation

1139

Skill count

s 1
<

i
Low skill code |

1130

Fersonal information for
5qQe 27

married

(C) COPYRIGHT 1983

RDL EXAMPLES -

karats
FEI field
animal

MDBS RDL

proper channel

Suqgq. Raisse

Ahrendt

Anderson

instructar 860 .00
invastigator

tratnar

Gramstad

Micro Data Base Systems,

MANUAL

Inc.
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10/10/1983

FOR INTERNAL CIRCULATION: via prop=r channsl

Sugg. R3ise

born 1n MNew York,
member ITJGOLM

765-65-7531 3 27 apartment managsr
handyman
carpentar

Skill count is 1
Low skill code §s

Farsonal (nformation for Bob Afitinezs
2de 34
m3rr | ad
torn 1n Spithrook: NeWw Hampshirse
B.5. Fhysical educstion
mozminer L IKMN

1011 XNl
telzphone operator
talk show host

Ski1ll count 15 1
tow sktll code g

1011

Fersonal inforasation for Gould Mcmullan
adge 30
51ngle
bormnm 1kn Little Rock, Arkasnsas
E.35. Managaemznt
memper VLKEQ

562-44-8743 3 : park manadger
531ms clark
security deputu

Skill count 13 1
llow skill code 15
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96

Dapartmnsnt
Dapartmsnt
D=partment
Department
Departmant

- VI. RDL EXBMPLES - MDBS RDL MANUAL

zmp loysse total ¢+ 5

salary total : 58000.00
skill count : 7
highest johcode ¢ S

lowszst skilcods 3 1001

(C) COPYRIGHT 1983
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Example 5

RDL source specification (pages 98 through 100)
Fourteen-page output report (pages 101 through 114)
User responses to prompt variables:

UNAME - user pressed Enter key resulting in default

UWORD - user pressed Enter key resulting in default

LFTMGIN -~ user pressed Enter key resulting in default

MAXLINE - user pressed Enter key resulting in default

OUTDEV - user entered SP

TITLE - user pressed Enter key resulting in default

CONST1 - user entered 0

UDATE - user pressed Enter key resulting in default of
computer's internal clock date

FOOTNOTE - user entered sampl5.rdl

(C) COPYRIGHT 1983 Micro Data Base Systems, Inc. 97
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Q-."l‘*ﬁiiﬁi‘it*!tt*iittiﬁtttltt*ﬂit’t'it"ﬁtitﬂ&t'*ttittttttittt!*i.t&itlittt'tt!'

*
L ]
*

SAMPLE RDL SOURCE 5

*
*
L]

AR R AR AR R R A A AN R R A A R A A R R R A A A R R A R A R AN R A A R R AR R AR R AR R R AR RN RN AN RSN ENRR R RN

JRRERREERRACR R AR AR R RRANCRRANRRR

*®

& database section

&

AERERARRNN AT AT RANARRAN BT AAR NN/

database is "jobs.db"
gger name is “user” with "pass®

JRREAR AR AA TS AR R AR RARRRER A RN I

*

* prompt variable
*

section

ARRRARAARANNAERNRRNNA IR R AR RN R R [

prompt variables are

UNAME

OWORD

LFTMGIN

MAXLINE

QUTDEV

TITLE

CONST1

UDATE

FOOTNOTE

string 10
"Enter user name : *
default "user"

string 10
"Enter user password : °
default “"pass”

int 2
"Page left margin is : °
default to 2

int 2
“Number of lines per page : *
default to 45

string 7
*printer or screen 7 *

etring 40
"Enter string for page title : *
default to “Monthly Employee Detail Report"

int 2
prompt with "Report is for DNUMBER > ? *
default 2

string 10
"Enter today's date : *

string 40
*Enter string for footnote : *

JRBERRAARRA R AR ARA AN AR RRENRARS

»

* output control section

-

ERNRR A AR RANINRNRAAA R RN SRR R AN/

page size is MAXLINE lines per page
left margin is LPTMGIN

top margin is 4

device is OUTDEV

/““l"""’k""".".-".'III

*

. function definition section

*

AABRRRR AR EARR R RARANRE RN R RN

function computax(pl) real 4

pl
{

if (pl
else

}

idec

< 1000.0)
return (0.0);

return((pl - 1000.0) * 0.1);

98 (C) COPYRIGHT 1983 Micro Data Base
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/RN R AR AR AR R AN R RN AN AR AN SRR R G
*

. computed variable section
*

'Q*.'ltﬁi..'-ii.t.**‘i.t*ii*ﬁ'/

computed variables are

EMPTTL int 1

{ count(ID) }
ERNTTL idec 7,2

{ sum(YTDEARN) }
AVGPAY idec 7,2

{ average (YTDEARN) }
TAXWBLD idec 7,2

{ COMPUTAX (YTDEARN) }
TAXSUM idec 7,2

{ sum(TAXWHLD) }
AVGTAX idec 7,2

{ average (TAXWELD) }

/RN AR R R R AR AR A AR AR RR RS AN RN
-
* report section
w»
..t'ﬁ!t.it'l..t'i't.'it!ittﬁ!i/

report is

place "Department no:" @ 10
DNUMBER e 30
place " . @ 28

place

"Employee name:" & 10
FNAME e 26
LASTNAME e 36
place "

MDBS RDL MANUAL

skip 2 lines

place e 10
e 32
. @ 30
"Past job experiences:* @ 10
underlined PASTJOB
"Skill code:" e 10
SKILCODE e 23
"Jobcode: " @ 32
JOBCODE @ 42
place " " a 22

L " e 41
"Year to date earning:"®
underlined YTDEARN
"Federal withheld tax :
underlined TAXWHLD

"social security no:"
ID
place "
place
place
place

e 10
e 32
"elo
e 33

place

for DNUMBER > CONST1

thru
idep has
possess >filledby

Micro Data Base Systems, Inc.
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/ERRARRNLARSACARNRANREANRASR A DS

® group section
»

ERAANRAARR AN AR NI ARAR AN RRRNR/

page break at

group by REPORT

footer is
place

place
place
place

place

place

place

group by PAGE

RDL EXAMPLES -~ MDBS RDL
DNUMBER
"SUMMARY" 8 30
skip 5 lines
W T T P @ 28
"Total company employee income : *° @ 10
underlined ERNTTL 8 45
skip 3 lines
"Total company employee number : * 8 10
underlined EMPTTL @ 45
skip 2 lines
"Average company employee income : " @ 10
underlined AVGPAY 2 45

skip 2 lines

"Total federal tax withheld for employee :

underlined TAXSUM

"Average federal tax withheld : *

underlined AVGTAX

é 10

@ 50
skip 2 lines
e 10
8 45
skip 2 lines

header is
place TITLE @ 15 skip 3 lines
place * " e 15
8kip 2 after
footer is
place *weaes 8 5 gkip 4 lines
place FOOTNOTE e 9 skip 0
group by DNUMBER
header is
place “¥*xwéwanss Department : © as
DNUMBER e 28
(A2 1222222 2) @ 32

footer

place "Department tax withheld total : *
underlined TAXSUM

@5
skip 4 lines

e 37

place "Department employee average income : as

underlined AVGPAY @ 43

sort by descending DNUMBER

100

(C) COPYRIGHT 1983
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10/13/1983

Monthly Emploues Detail Report

gxeeweser Departaent
Departmnent no:
Enployas name:
Sactal sacuritu

Fast

r=3ar 1o date =3rning:

Federal withhnets

Departasnt 133 withheld total

Departaent 2mp LOWwEe 3Verade | NG Oms

cxssgsamnplS.ral

(C) COPYRIGHT 1983 Micro Data Base Systems,

Inc L]
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10/13/1983

resnereser Dapartnent

Department no’
Ewplaouse name?
Soci1al sacurity nos

Fast (on =nparisncses:

=3 Lo Ad3te 23rnings
Fradural withheld nasx
Department ro’
Emp loues N3ms:s

Socal

Fast job =uparisnces:
clerk

i=3r Lo dats zarningt

-~ srxgsamplS.rdl

(C) COPYRIGHT 1983
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21009.90

.
:

12000.00
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10/13/19383

- VI. RDL EXAMPLES

Monthly Emplouss Detsil Report

Fedaral withhs1d tax @ 1100,00

Department tax

Wwithheld total ¢+ 2100.00

Department cnploues 3versds income

deesganplS.rol

(C) COPYRIGHT 1983
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10/13/1983

Monthly Ceployss Datarl Report

#xessesrr Dapartuznt
Department nosl
Enploy=zs names:
S0ci13l 3ecur

fFast

Tear Lo date =arning? 11200.00

Fadzral withheld tax
O=pErtnent not

B LOUSEe NBmes
Sacial sacur )ty

Fast jok &Mpariancas?

13 i

sxseszuplI.rol

(C) COPYRIGHT 1983
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10/13/1983

Monthiy Employss Detail Report

Faderal withheld tax ¢ 4100.00

Dpartment a3y withheld total

cresgzmplI.rel

(C) COPYRIGHT 1983 Micro Data Base Systems, Inc. 105
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10/13/1983 4

Monthly Employse Detail Rz=port

wxwmssErs Dapsrtmant O EE R R

Department nos

Emplouses name:

Soci13l security : 145-43-3284

Fast joi :HDEPI&HC%E: T
CoEpULy
barts

SR ll camed

2 Lo date Aarmningd

Fadersl withhelsy tss

Cepartaent nol

Eumn louss: nzass:  Frocnard Magarsiainm

Soctal Secur ity nos 145-65-3204

Fast job =uperanc

Skill code: d Jdobcode:

LA b Adate asrnings 7900, 00

wxsecamn . 3.rdl

106 (C) COPYRIGHT 1983 Micro Data Base Systems, Inc.
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10/13/1983

Monthly Eoplous:z DO=tail Report

Feaeral withheld tax
Department no:?
Employsa nams:
Socral szcurity nn:d
F3st |0bh =Mperisnces:
market_3nziyst
nur
Gl
Y3 Lo d43ta =arnings
Fadnral withhets tiau
Lepartnent no:

Eip loyss niams:

Social security

pasteu F
Skall cores 2205 Jobcode:

rar Lo date =arnimds 11300.9¢

ss<ssamplS.ral

(C) COPYRIGHT 1983 Micro Data Base Systems,

Inc.
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10/13/1983

Monthly Employs=e Detail Report

Federal withheld tax @ 1030.00
Department no?
Enplouyss name:

Soctial secuy

Fast job axperiencas:

Ya3r Lo date =arningd 32000,00
radbaral withheld tax
Oapartment. nod

Emplouss name:?

Socia3l sacurty n

F3st jab =Hperiancasg?

Skill code: 2029

azrningy 23000.0u

sssrganplI.rdl

(C) COPYRIGHT 1983
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10/13/1983

Manthly Emplouss Detail Raport

Federal withheld tax @ 2200.00

Departaent tax withhald total + 8520.00

Capartaant =aployss 3verade income

sxeesznp lI.rdl

(C) COPYRIGHT 1983 Micro Data Base Systems,

Inc.
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10/13/1933 FAGE 10

rwhewesxesde Dapartment

Department no:

(235 LD 3t &arﬁinq!

Fadaral withhelo tee 3 120000
ep s tment Nnos L

Empinyes nEmnes 2 - "gva;;;;u""

50c1 5

Fast

3
Skall cons : Jotconas

far Lo date 23rningd 10000.00

sxseg3ppiT.rol
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10/13/1983 FAGE 11

Monthly Emplouss Detail Report

Faderal withheld tax @ 200.00

Department no?

T3 ho da3te aarnindgd 2000,2Q
Famer3l withhelad tax

Lepsrtment no:

tagr 6o date sarningdgs 11000.040

sxssznplT.rdl

(C) COPYRIGHT 1983 Micro Data Base Systems, Inc. 111
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10/13/1983

Fraderal withheld tax

Department no?

r23r Lo datse =arnings
Fradaral withhely tax
Oep2rtoent nod
Emstoyse nanse:

Sacial sacurituy not
F3st job sxpariesncses:

pali Offiger

Skatl

rear to odate 23rningd

ctx2scznplS.radl

(C) COPYRIGHT 1983
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13060.00

1400 .09
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Monthly Employs=s Detarl Rzport

Fredzral withheld tax

Department no:

Employuss namsz?

Social

Fast

Skl code:

HECE-1 2l v}

Fadaral

Dapartment tasx

3CcuUrty nos

ool T

Jobcon:

d3te warning:

Withheto tass

withhelag total

Drepartoznt =ap lopese 3var3de ncoms

“xexsamplI.rol

(C) COPYRIGHT 1983
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SUMMARY

Total company =mnolouss tncams
Total company =amployss number

Averads Company =aployss incoms

Total federal tax withneld for =mnployse 24340.00_

Averade fedaerasl tax withhald

(C) COPYRIGHT 1983
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APPENDIX A

The following are keywords in the Report Definition Language.
Data items, record types, and sets in a data base being accessed
through RDL cannot have any of these keywords as their names.
Functions and user-defined variables should also avoid conflicts with
these keywords.

ACROSS FILE PERCENT
AFTER FOOTER PLACE
ALIGNMENT FOR PRINTER
AND FROM PROGRAM
ARE FUNCTION PROMPT
ASCENDING GE REAL

AT GROUP REPORT
AVERAGE GT RETURN
AZ HEADER SCREEN
BEFORE IDEC SIZE

BIN IF SKIP
BINARY INT SORT
BREAK INTEGER STDDEV
BY Is STR

CASE LE STRING
CHAR LEFT SUM
CHARACTER LINES SUPPRESS
CLEAR LT TEST
COMPUTED MARGIN THEN
COUNT MAX THRU
DATABASE MIN TIME
DATE NAME TOP
DECIMAL NE UNDERLINED
DEFAULT NOT UNIQUE
DESCENDING OF UNSIGNED
DEVICE OR USER
DISPLAY OTHERWISE VARIABLES
DOWN PAGE WITH
ELSE PAGES XOR

EQ PAUSE ZAa

(C) COPYRIGHT 1983
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APPENDIX B

See Chapter III for a detailed presentation of the RDL.

NOTATION:

—_— An underlined expression must appear.

Z2ero or one of the alternatives within
the brackets must be used.

the braces must appear.

One or more of the alternatives within

..
} Exactly one of the alternatives within
} the braces must appear.

(C) COPYRIGHT 1983 Micro Data Base Systems, Inc. B-1
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ORDERING OF RDL SECTIONS:

Identification Section

Prompt Section (optional)

Output Control Section (optional)
Function Definition Section (optional)
Computed Variable Section (optional)
Report Detail Section

Group Section (optional)

RDL SECTIONS:

1. Identification Section

DATABASE FILENAME IS “file=1"

usr pass
[HSEB 8 {lusx:} WiTH {_"pass.':}]
[PRQGRAM FILE IS "file=2"]
[SCREEN GROUP IS id=1]

2. Prompt Section (optional)

PROMPT VARIABLES ARE

»*
" ({uyszguED ) ) T

REAL
INIEGER

INT

BINARIY .

ﬁ B Ig % int=1 '

CHARACTER _ —string=2" >>
ig=1< |CHAR > ["string=1"] |DEFAULT jint=4

N STIRING real-1

| SIR J

g {DECIMAL} intg=2[,int-3]

l IDEC

i
¢ I
L J J

B-2 (C) COPYRIGHT 1983 Micro Data Base Systems, Inc.
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3. Output Control Section

s1zg <4inE=13% 1 1NES]
(PAGE {-3_1'}

LEET MARGIN {M}ﬁﬂ

—

int-3
TOP MARGIN { 1-3 }:]

S

-

DEVICE

[PAUSE AFTER PAGE]
[SUPPRESS DATE PAGE]

int-4
ALIGNMENT PAGES { L }

4. Function Definition Section (0, 1, or more per RDL
specification)

FUNCTION id-1 [({id-2,}")] type-1 size-1

r f ~ UNSIGNED )

\_ 2IR

(SBeat] sne-2Linial
TIME
RATE

N \. S

1 procedure-1 }

(C) COPYRIGHT 1983 Micro Data Base Systems, Inc. Rev. 85A  B-3
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5. Computed Variable Section (optional)

COMPUTED VARIABLES ARE

MDBS RDL MANUAL

(
N
(EHM
AVERAGE
o MAX
_ _ [EQR (condition=1)] ﬁm > (ARGUMENTS=-1)
id-1 type-1 size-1 i< COUNT
STDDEV
.
function-1 [(arguments-2)] _
6. Report Detail Section
REPORT
(" PLACE {UNIQUE UNDERLINED expression-1 [FORMAT "fmt"]
< J.n_t_‘l ACROSS [FROM (int-5,int-6)] & int-7 [.L._J.nu_}_
DQHN (EROM (int-9,int-10)] @ int-11
int-2 [LINES BEFORE [int-3 LINES AFTERI] }:] }

L int-3 LINES AFTER

[FOR ( condition-1 )]

THRU {[-1(>1get-1,}"

ASCENDING
AZ .
SORT BY DESCENDING {id-2}

*

zA

B-4 Rev. 85A (C) COPYRIGHT 1983 Micro Data Base Systems, Inc.
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7. Group Section

(RPAGE BREAK AT id-1]

g3

/ELAQE_{UNIQUE UNDERLINED expression-1 [FORMAT "fmt"] X

@ int-1
int-4 ACROSS [FROM (int-5.int-6)] & int-7 [i;lnt_ﬁl ]
DOWN [FROM (int-9.int-10)] @ int-11

HEADER 15<
[}KIR int-2 [LINES BEFORE [int-3 LINES AFTER]]}:]}

int-3 LINES AFTER

J
B N
(PLACE {pNIQUE UNDERLINED expression-1 (FORMAT "fmt"]
8 int-14
- int-4 ACROSS [FROM (int=-18,int-19)] @ int-20 [{,int=21}"] F

FOOTERlﬁﬁ DOWN [FROM (int=-22.int-23)] @ int-24

SKIp {4nk=15 [LINES BEFORE [int-16 LINES AFTERI] ]}
L k. int-16 LINES AFTER )

SCENDING 1
AZ .
DESCENDING | {1d-31*

7A

GROUPS BY

(C) COPYRIGHT 1983 Micro Data Base Systems, Inc. Rev. 85A B-5
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access codes. . . . . .
assignment statement. .
break statement . . . .
C source code . . . . .
character class matching
clauses . « « « ¢ o o .
clear console screen. .
command file. . . . . .
command status messages
commentS. . . . « e e
computed varlable section
computed variables. . . .
conditions. . . . . .
console screen output
control structures. .
data base . . . . . .
data items. . . . . .
data relationships. .
data values . . .
dates . .« . « . .
disk file output.
DML . . . . . . . .
DMS/ SMS loadlng e e e e e e e
duplicate value suppression . .
end user. . . « e e e e e
errors detected by RDL Analyzer
EXPLESSioNS . « « « o« « s s o
footers . . . e e e s s
function deflnltlon sectlon . .
function parameters . . .
functions . . . . . .
group section . . . .
grouping. . « « o+ + o .
headers . . . « +« . « « .« .
identification section. . .
if-then-else statement. . .
interaction . . . . . . . .
literals. . « ¢« « o & 4« o &
local variables . . . . . . .
margins . . . .
MDBS Data Management System .
operators, arithmetic . . . . .
operators, logical. . . . . . .
operators, relational . . . . .
output control section. . . . .
page. . . e e e e e e e e e
page breaks « v e e e e s
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page numbers. . . .
page size . . . . .
pause after page. .

preprinted form alignment

printer output. . .
procedures. . . .

program compllatlon
program execution .
program files . . .
program generation.
prompt section. .

prompt variable . .
QRS &« « + & & & o
RDL Analyzer. . . .
RDL library . . . .
RDL sections. . . .
RDL specification .
repeating data items
report. . < .« .« o o
report designer . .
report detail sectio
report details. . .
report header pages
report layout . .
return statement.

schema. . . . . .
screen dictionary
screen group. . .
SCREEN MASTER . .
SCreens . . « « « .
sets. . .+ ¢ . ¢ .
skipping lines. . .
SML « ¢ & o ¢« ¢ « @
sort-merge processor
sorting . . . . . .

spacing between column

statistical function
terms . . < . . . .
test-case statement
THRU clause . . .

underlining . . .
unique qualifier. .
user name . . . . .
user password . . .
wildcard matching .
windows . . . . . .
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DOCUMENTATION COMMENT FORM

MDBS Document Title:

We welcome and appreciate all comments and suggestions that can
help us to improve our manuals and products. Use this form to
express your views concerning this manual.

Please do not use this form to report system problems or to
request materials, etc. System problems should be reported to
MDBS by phone or telex, or in a separate letter addressed to the
attention of the technical support division. Requests for

published materials should be addressed to the attention of the
marketing division.

Sender:
(name) (position)
(company) (telephone)
(address)
{city, state, zip)
COMMENTS :

Areas of comment are general presentation, format, organization,
completeness, clarity, accuracy, etc. If a comment applies to a
specific page or pages, please cite the page number(s).

Continue on additional pages, as needed. Thank you for your response.





