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Preface

This manual describes the language interface between FMS and VAX-11
programming languages. The manual focuses on language-specific issues
that relate to FMS application programming. Examples and precautions
relating to these issues are presented. A sample application program has
been written in each of the languages documented in this manual. Software
for the Sample Application (SAMP) is part of the FMS Version 2 distribu-
tion kit. The code, which appears at the end of each language chapter in
this manual, is included in the documentation to help you understand FMS
and to help you write your programs. Examples from the Sample Applica-
tion program appear throughout the text.

Intended Audience

This manual is intended for programmers who are writing programs that
use FMS. FMS programs can be written in any VAX-11 programming
language. We assume that programmers are experienced in the language
chosen for the application program. This manual is not a tutorial in pro-
gramming or a language user’s guide.

Structure of This Document

This manual consists of eight chapters and three appendixes.

Chapter 1, Overview of the Language Interface, gives general information
that applies to all programming languages. The chapter also describes the
Sample Application program that is part of Version 2 FMS software.

Chapters 2 through 8 provide information on the language interface be-
tween FMS and seven languages. Each chapter deals with programming
FMS applications in a specific language.

e Chapter 2 VAX-11 BASIC
¢ Chapter 3 VAX-11 BLISS-32
¢ Chapter 4 VAX-11C
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¢ Chapter 5 VAX-11 COBOL

¢ Chapter 6 VAX-11 FORTRAN
e Chapter 7 VAX-11 PASCAL

¢ Chapter 8 VAX-11 PL/I

The Sample Application in the language of each chapter and definition files
for that language appear at the end of the chapters. The command file to
run the Sample Application in each language is also included.

Appendix A is the table of Form Driver calls.

Appendix B provides the Sample Application form descriptions and the
screen images for those forms.

Appendix C provides the data file for the Sample Application.

Using This Manual

If you program in a language documented in this manual, refer to the
chapter on that language. Because each language chapter is self-contained,
you can remove any chapter for easy reference. If you are writing in a
language not documented in this manual, refer to Chapter 1 and Appendix
A.

If you can choose a language for your application program, you might want
to review the various Sample Application programs and the topics dis-
cussed for the languages that you are considering. This manual does not
compare programming languages, but each chapter does describe specific
programming considerations unique to that language.

Documentation Conventions

Brackets [ ] Indicate that the item is optional.

Vertical ellipsis Indicates that not all of the statements in an example
are shown.

Unless otherwise specified, you terminate commands by pressing the
RETURN key.



Chapter 1
Overview of the Language Interface

The FMS Form Driver processes all Form Driver calls according to VAX-11
standards and language-specific rules. These rules define how arguments
are passed to the Form Driver and how values are returned to your pro-
gram. Your application program must comply with the requirements of the
VAX-11 FMS interface. Topics discussed in each chapter include:

® Form Driver Routines
Invoking Form Driver Routines as Procedures
Accessing Form Driver Status Codes as Functions

e Argument Passing in FMS
¢ Null Arguments

¢ FMS Data Types
Character Strings
Longword Binary Integers
Word Binary Integers

¢ Non-FMS Data Types
¢ One-Dimensional Arrays

o Allocation: Workspace, Terminal Control Area, and Run-Time Memory-
Resident Form Area

¢ Precautions for Using FMS
® Data Conversion

* Sample Application Program

These topics are discussed briefly in this chapter, with language-specific
details given in later chapters. Programmers who want to use a VAX-11
language not documented in this manual should read this chapter for infor-
mation that they will need to know.
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An FMS application program can be written in any VAX-11 language with
the aid of Appendix A. Appendix A contains important language interface
information: the calling sequence for each Form Driver call, data access
codes, data types, and passing mechanisms are presented in language-inde-
pendent notation as specified by the VAX~11 Procedure Calling and Condi-
tion Handling Standard.

1.1 Form Driver Routines

All Form Driver routines are called as procedures or as functions. Syntax
follows the standard requirements of your VAX-11 language.

1.1.1 Invoking Form Driver Routines as Procedures

You use a procedure call statement to inveke an FMS Form Driver routine.
The call statement transfers control to an entry point of an FMS procedure,
opticnally passes arguments to it, and stores the location of the calling
program for an eventual return. Call statements must follow the VAX-11
Procedure Calling and Condition Handling Standard. For more detail, refer
to Appendix C of the VAX-11 Run-Time Library Reference Manual.

1.1.2 Accessing Form Driver Status Codes as Functions

An FMS status code is returned to the calling program at the completion of
all Form Driver calls. The returned FMS status code can be accessed in
several ways. (See the VAX—-11 FMS Form Driver Reference Manual for a
discussion of status return methods.)

Most languages have some method of making the returned value available
to the program. In many languages the FMS status code is available to the
calling program if you specify the routine with a function reference rather
than with a call statement. In these cases, you use the standard syntax of
your language for invoking a function. In general, the status is returned in
register zero.

1.2 Argument Passing in FMS

The argument passing mechanism refers to the way in which data is passed
to a called routine. The VAX-11 Procedure Calling Standard has three
methods for passing arguments:

¢ By reference
® By descriptor

¢ By value

FMS routines, however, expect arguments to be passed only by reference
and by descriptor.
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By reference specifies that the storage location of the argument is passed
to the routine. FMS expects integers to be passed by reference.

By descriptor specifies that the address of a descriptor data structure is
passed to the routine. FMS expects character strings and arrays to be
passed by descriptor.

1.3 Null Arguments

When the call syntax includes optional arguments and you do not wish to
specify all of the information, you can use null arguments. Any optional
argument can be omitted to simplify your program. In some programming
languages, a comma is used as a placeholder for each null argument. In
other languages, an address of 0 is assigned to each null argument. Op-
tional arguments to the right of the last required argument can simply be
omitted from the call.

1.4 FMS Data Types

1.4.1 Character Strings

The character string is one of the general data types used by FMS. You
must be certain that your strings are initially declared to be long enough to
accommodate your FMS data. Although FMS accepts both dynamic and
fixed-length strings as arguments, it treats all strings as if they were fixed
length. In other words, FMS does not alter the length of a dynamic string
descriptor when the Form Driver returns values to the output arguments.

Two approaches are available for satisfying the fixed-length string con-
straints of FMS. One option is to declare your fixed-length strings to be the
exact length of the FMS data to be returned. You can use the
FMS/DESCRIPTION/BRIEF command to determine the length of the
strings.

Alternatively, a single string can be used in different FMS calls to transfer
data to or from several forms and fields. You must declare it to be at least
as large as the longest field value string that will be returned to your
program. You can also use the FMS/DESCRIPTION/BRIEF command to
access this information. Use the FDV$RETLE call to return the length of
the valid portion of the field value in the string variable. This length can
then be used when referencing the data that has been entered in the field.
A useful application of the FDVSRETLE call is in general purpose user
action routines.

1.4.2 Longword Binary Integers

The longword binary integer is another general data type used by FMS.
Numeric arguments must be longword binary integers. If you try to pass
other numeric types to the Form Driver, the calls do not work properly. An
exception is the FDVSDFKBD call (see the following section).
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1.4.3 Word Binary Integers

The defkbd argument is a word integer array passed when the
FDV$DFKBD routine is called. FMS expects a word integer array to be
passed by descriptor.

1.5 Non-FMS Data Types

Data types that are not recognized by FMS can be used in your application
program provided they are not passed to the Form Driver.

1.6 One-Dimensional Arrays

One-dimensional arrays are structures that can be used in FMS for the
following arguments:

¢ tca (terminal control area)
* wksp (workspace)
* mioc (memory location)

® defkbd (define keyboard)

You must provide FMS with storage space for these arguments. You can do
that by defining them to be:

e longword integer arrays or character strings for tca, wksp, and mloc

* word integer arrays for defkbd

1.7 Allocation: Workspace, Terminal Control Area, and Run-Time
Memory-Resident Form Area

The FMS workspace, terminal control area, and run-time memory-resident
form area variables are character strings or longword integer arrays. These
variables should be placed in a common storage area of your program.

The Form Driver needs 12 bytes to associate user information about each
workspace and terminal control area. The allocation for a run-time mem-
ory-resident form area must be the size of the form. The space for all of
these variables is allocated by your application program. Note that FMS
uses only 12 bytes of space for the workspace and terminal control area
allocation. Any allocation greater than 12 bytes is wasted. You declare your
workspace, terminal control area, and run-time memory-resident form area
only once. FMS remembers their addresses after the addresses have been
initially passed to the Form Driver.

For each workspace, the Form Driver also allocates an additional amount of
storage space based on your estimate of the amount of memory needed to
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store your largest form. If your estimate is too small, the Form Driver
allocates more space automatically, but performance may be affected. An
adequate estimate results in more efficient operation of the Form Driver.
You can use the FMS/DIRECTORY/FULL command to find out how much
space to allocate.

1.8 Precautions for Using FMS

1.8.1 Memory Areas Used Exclusively by FMS

The locations for terminal control area, workspace, and run-time memory-
resident form area are used exclusively by FMS. The terminal control area
and workspace are attached with the FDVSATERM and FDV$AWKSP
calls and remain allocated until the FDVE$DTERM and FDVSDWKSP calls
are issued or until the program ends. The run-time memory-resident form
area, used in the FDVSREAD call, remains allocated until the FDV$DEL
call is issued or until the program ends. You never touch the terminal
control areas, workspaces, or run-time memory-resident form areas in your
program except to pass their addresses to the Form Driver.

1.8.2 Why You Should Use Common Storage Areas

Parameters to the following Form Driver routines should be used with
caution:

FDV$ATERM Attach terminal

FDV$AWKSP Attach form workspace
FDV$READ Read form into memory
FDV$SSRV Specify status reporting variables

For example, once an FDV$SSRV call is issued, the program variables that
contain the FMS status and RMS status become volatile and can change at
any call point. As a general rule, you should place the status reporting
variables in static storage.

In cases where you need both the FMS and RMS statuses, the FDV$STAT
routine can be used. Note that only the FDV$STAT and FDV$SSRV calls
provide RMS status. With the FDV$STAT routine, you do not have to
worry about volatility.

The locations for terminal control area, workspace, run-time memory-resi-
dent form area, and status reporting variables must all continue to exist
while the Form Driver is using them. They must remain allocated until the
terminal control area and workspace are detached, until forms in memory
location are deleted, and until the status reporting variables are no longer
used. The variables can be protected by placing them in a common storage
area; otherwise, the compiler might place them in dynamic storage.
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1.9 Data Conversion

FMS uses only ASCII character strings to display data. All information
displayed on the terminal screen, and all information received from the
terminal operator, is represented as ASCII field values. Any manipulation
of numeric data requires conversion of ASCII character strings to numeric
data, and conversion of numeric data back to ASCII character strings. You
can utilize your built-in language functions for conversion operations, or
you can create your own conversion functions.

1.10 Sample Application Program

1.10.1 Language Interface Manual

The Sample Application program appears with each language
chapter — written in that language. Additional related files are also pre-
sented.

¢ Command File for Building the Sample Application
Program Includes all the information that you need to compile and link
the program. The command file precedes the source listing of the Sample
Application program. When FMS is installed, the command file is placed
in the directory FMS$EXAMPLES.

* VAX-11 FMS Sample Application Program Serves as a demonstra-
tion program and is included in the FMS distribution kit. When FMS is
installed, the sample program for each of the documented languages is
placed in the directory FMS$EXAMPLES. The Sample Application shows
most of the features provided by FMS. It is designed to serve as a learning
tool. Examples from the sample program appear throughout this manual.

¢ Definition Files or Other Include Files for the Sample
Program Are part of the Sample Application program package. When
FMS is installed, these files are placed in the directory FMS$EXAM-
PLES. These files contain a variety of codes for the Form Driver routines
used in the Sample Application program. Although these files have been
created for use in the sample program, they can provide you with a help-
ful starting point as you create definitions for your own application pro-

gram.

Other reference materials relating to the Sample Application program ap-
pear as appendixes. Appendix B shows the form descriptions and screen
images. Appendix C shows the data file.

1.10.2 Other FMS Documentation

Examples from the Sample Application in BASIC (SAMP.BAS) appear
throughout the FMS document set. The Introduction to VAX-11 FMS in
Chapter 2 takes the reader step-by-step through the Sample Application
and points out the capabilities of FMS as the program runs. Later chapters
discuss the code that performs specific operations such as scrolling and
using Named Data.
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Chapter 2
Programming FMS Applications in VAX-11 BASIC

The FMS Form Driver processes all Form Driver calls according to VAX-11
standards and language-specific rules. These rules define how arguments
are passed to the Form Driver and how values are returned to your pro-
gram. Language-specific information is briefly presented in this manual.
For more detail, refer to the VAX-11 BASIC document set.

Your VAX-11 BASIC application program must comply with the require-
ments of the VAX-11 BASIC FMS interface. Topics discussed in this chap-
ter include:

® Form Driver Routines
Invoking Form Driver Routines as Subprograms
Accessing Form Driver Status Codes as Functions

* Argument Passing in FMS
e Null Arguments

¢ FMS Data Types
Character Strings
Longword Binary Integers
Word Binary Integers

® Non-FMS Data Types
¢ One-Dimensional Arrays

® Allocation: Workspace, Terminal Control Area, Run-Time Memory-
Resident Form Area

® Precautions for Using FMS
® Data Conversion

® Sample Application Program in VAX-11 BASIC
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21 Form

A sample program written in BASIC (SAMP.BAS) appears at the end of
this chapter. Following the code for SAMP.BAS are Form Driver definition
files created for SAMP.BAS. Command file information needed to build the
Sample Application program is in Section 2.10.2.

Examples from the Sample Application are used throughout the text to
illustrate language issues. Where appropriate examples from SAMP.BAS
do not exist, other examples are provided.

Driver Routines

You can call any FMS routine as a subprogram or as a function. Syntax
follows standard VAX-11 BASIC requirements.

2.1.1 Invoking Form Driver Routines as Subprograms

You use the procedure call statement to invoke an FMS Form Driver rou-
tine. For example:

12233 CALL FDV&KWAIT

Calls the Form Driver routine FDV$WAIT and passes no arguments.

5070 CALL FDV$GET (OPTION$,» TERMINATORYZ, ‘OPTION’)

Calls the Form Driver routine FDV$GET and passes three arguments.

See Appendix A for a complete list of Form Driver calls, The calling se-
quence for each Form Driver routine, data access codes, data types, and
passing mechanisms are presented in language-independent notation as
specified by the VAX-11 Procedure Calling and Condition Handling Stan-
dard. For further detail about the VAX-11 Procedure Calling and Condi-
tion Handling Standard, refer to the VAX—11 Run-Time Library Reference
Manual.

2.1.2 Accessing Form Driver Status Codes as Functions

An FMS status code is returned to the calling program at the completion of
all Form Driver calls. To receive the returned status code from a Form
Driver routine, you activate the routine with a function reference rather
than with a call statement. Note that this returns a standard VMS status
code. For portability, other status mechanisms can also be used. (For more
information, see the VAX—11 FMS Form Driver Reference Manual, Chapter
2))

You declare an FMS function in an EXTERNAL LONG FUNCTION state-
ment. The following statements declare and call FDV$GET as an FMS
function: '

EXTERNAL LONG FUNCTION FDUSGET
RETURN_STATUS = FDVSCGET (OPTION®, TERMINATORZ . ‘OPTION‘)
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2.2 Argument Passing in FMS

The argument passing mechanism refers to the way in which data is passed
to a called routine. The VAX-11 Procedure Calling Standard has three
methods for passing arguments:

* By reference
* By descriptor

¢ By value

FMS routines, however, expect arguments to be passed only by reference
and by descriptor.

By reference specifies that the storage location of the argument is passed
to the routine. FMS expects integers to be passed by reference, which is the
BASIC default passing mechanism for integers.

By descriptor specifies that the address of a descriptor data structure is
passed to the called routine. FMS expects character strings and arrays to be
passed by descriptor, which is the BASIC default passing mechanism for
character strings and arrays.

2.3 Null Arguments

When the call syntax includes optional arguments and you do not wish to
specify all of the information, you can use null arguments. Any optional
argument can be omitted to simplify your program. A comma functions as a
placeholder for each null argument. Optional arguments to the right of the
last required argument can simply be omitted from the call. In the follow-
ing example, the FDV$GETAL call passes only the field terminator value:

14038 CALL FDY$GETAL ( » TERMINATORY)

2.4 FMS Data Types
2.4.1 Character Strings

The character string is one of the general data types used by FMS. For
example, the FDV$GET call passes the character strings for field value
(OPTIONS$) and field name ("OPTION"):

s070 CALL FDVSGET (OPTION®, TERMINATORY» 'OPTION)

2.4.1.1 Declaring Fixed-Length Strings — You must be certain that your
strings are initially declared to be long enough to accommodate your FMS
data. Although FMS accepts both dynamic and fixed-length strings as ar-
guments, it treats all strings as if they were fixed length. In other words,
FMS does not alter the length of a dynamic string descriptor when the
Form Driver returns values to the output arguments.
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The initial length of a dynamic string is zero. Thus, if the Form Driver is
passed a dynamic string that has not had any value assigned to it, the
string being passed is a string of length zero. But the Form Driver has
nonzero length data to return to you. The data cannot fit. One solution to
this problem is to pre-extend any dynamic string to the exact length of the
FMS data to be returned. You can use the FMS/DESCRIPTION/BRIEF
command to determine the length of the strings. Once a dynamic string has
been assigned a nonzero length, it can be used by FMS.

Pre-extension of dynamic strings is done throughout the Sample Applica-
tion program. Many strings are pre-extended using blank spaces that corre-
spond to the string length desired. In the following example, the strings
FIRSTL$ and LASTL$ are pre-extended to length 3 by enclosing 3 spaces in
apostrophes.

11937 FIRSTL$s = * ¢

11838 LASTLE = *© 7

1184¢ CALL FDVU4RETDN {(‘FIRST’s FIRSTL®%)
11945 CALL FDV$RETDN {’LAST s LASTLS$)

You can also pre-extend a string using the BASIC function SPACES.
SPACES$ returns a string containing a specified number of spaces. In the
following example, the SPACE$ function pre-extends the string PASS
WORDS$ to 12 spaces:

14060 PASSWORD$ = SPACE$(12)
14062 CALL FDV$RET (PASSHORD$ . ‘SECRET‘)

As an alternative to the above procedures, you may choose to declare fixed-
length strings with the MAP and COMMON statements. Because these
statements are used to allocate static storage, any strings specified are of
fixed length. Thus, all strings in the following example are fixed-length

strings:

Z15 MAP (ACCOUNT) ACCOUNTS = 151

220 MAF (ACCOUNT) ACLCTNO$ = 5, ACCDATES = 7, LASTS = 20, &
FIRST$ = 15, MIDDLE% = 15, STREET$ = 30.D &

CITYs = 20, STATE® = 2+ ZIP$ = 35, &
HOMEPH% = 10, WORKPHE = 10, OPW$ = 12
222 MAP (TACCODUNT) TEMPACCOUNT® = 151

2.4.1.2 Using a Single String Variable for Multiple Forms and Fields — There is
another approach you can use to satisfy FMS fixed-length requirements. A
single string variable can be used in different FMS calls to transfer data to
or from several forms and fields. You must declare the string variable to be
at least as large as the longest field value string that will be returned to
your program. You can use the FMS/DESCRIPTION/BRIEF command to
get this information. Use the FDVSRETLE call to return the length of the
valid portion of the field value in the string variable. This length can then
be used when referencing the data that was entered in the field.

100 MAP (ACCOUNT) ACCOUNTS% = 100

*

400  CALEL FDU$GET (ACCOUNT®: TERMINATORY, ‘FIELD)
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410 CALL FDV4RETLE (LENGTHFIELDY: ‘FIELD")

S00  FLDVALUE® = SEGS (ACCOUNTS, 1%+ LENGTHFIELDY)

After the execution of the FDVSRETLE call, LENGTHFIELD% is equal to
the length of the field named ‘FIELDY. It is also equal to the valid portion of
the variable ACCOUNTS. LENGTHFIELD% can now be used when re-
ferencing the data that was entered in the field named ‘FIELD’, and that is
now in the variable ACCOUNTS. If you do not use the BASIC SEG$ func-
tion when referencing ACCOUNTS, you will reference the entire variable,
including any blanks used by the Form Driver to pad the string.

A useful application of the FDVSRETLE call is in general purpose user

action routines.

2.4.2 Longword Binary Integers

The longword binary integer is another general data type used by FMS. For
example, the FDVSATERM call passes the longword value for terminal
control area size (12) and logical I/O channel number (2):

1040 CALL FDVY$ATERM (TCAZ()» 12%s 2%)

Numeric arguments must be longword binary integers. If you try to pass
other numeric types to the Form Driver, the calls do not work properly. An
exception is the FDV$DFKBID call (see the following section).

2.4.3 Word Binary Integers

The defkbd argument is a word integer array passed when the
FDV$DFKBD routine is called. FMS expects arrays to be passed by descrip-
tor.

2.5 Non-FMS Data Types

BASIC data types that are not recognized by FMS can be used in your
BASIC application program provided they are not passed to the Form
Driver.

2.6 One-Dimensional Arrays

One-dimensional arrays are structures that can be used in FMS for the
following arguments:

* tca (terminal control area)
¢ wksp (workspace)
¢ mloc (memory location)

¢ defkbd (define keyboard)
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You must provide FMS with storage space for these arguments. You can do
that by defining them to be:

¢ longword integer arrays or character strings for tea, wksp, and mloc
e word integer arrays for defkbd

In the Sample Application program, the tca, wksp, and mloc arguments are
passed to several Form Driver routines. These arguments are defined as
integer array variables. You may alternatively define these variables to be
character strings. (The strings can be static or dynamic but must be ex-
tended to the proper length.)

The following declarations establish names and storage for the integer ar-
ray variables WORKSPACE%, CHECKWKSP%, TCA%, and
MENU_FORM%:

130 DIM WORKSPACEX (3) IGeneral workspace

135 DIM CHECKRWKSPL (3} ICheeKk warkseace

140 DIM TCAY% (33 'Terminal Contrel Area

14% DIM MENU_FORMZ (500) I8torade for memorv-resident form

Note that in BASIC, when an entire array is referenced, the array name
must be followed by a set of parentheses () to distinguish the array from a
scalar of the same name. Thus, when FDVSATERM passes the entire array
TCA%, the array name is written as follows:

1040 CALL FDU$ATERM (TCAX{),» 124, 22D

2.7 Aliocation: Workspace, Terminal Control Area, and Run-Time
Memory-Resident Form Area

The FMS workspace, terminal control area, and run-time memory-resident
form area variables are character strings or longword integer arrays. These
variables should be placed in COMMON. Note that this is not done in the
Sample Application program. The sample program’s structure protects the
workspaces, terminal control areas, and run-time memory-resident form
areas implicitly.

The Form Driver needs 12 bytes to associate user information about each
workspace and terminal control area. The allocation for a run-time mem-
ory-resident form area must be the size of the form. The space for all of
these variables is allocated by your application program. Note that FMS
uses only 12 bytes of space for the workspace and terminal control area
allocation. Any allocation greater than 12 bytes is wasted. You declare your
workspace, terminal control area, and run-time memory-resident form area
only once. FMS remembers their addresses after the addresses have been
initially passed to the Form Driver.

For each workspace, the Form Driver also allocates an additional amount of
storage space based on your estimate of the amount of memory needed to
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store your largest form. If your estimate is too small, the Form Driver
allocates more space automatically, but performance may be affected. An
adequate estimate results in more efficient operation of the Form Driver.
You can use the FMS/DIRECTORY/FULL command to find out how much

space to allocate.

In the following example from the Sample Application program, the work-
space is allocated and the FDV$AWKSP routine is called. In the DIM state-
ment, 12 bytes (3 longwords) are allocated to workspace. When the
FDVSAWKSP routine is called, the first argument (WORKSPACE%) speci-
fies the area of memory to be used for your workspace. The second argu-
ment specifies an estimate of the workspace size (2000 bytes) that you will
need to display the largest form in your application.

130 DIM WORKSPACEY (3) ! General worksrace
135 DIM CHECKWKSP% (3) ! Check worksrace
19042 CALL FDV$AWKSPE (CHECKWKSBPR4L() ¢+ 2000%)

1045 CALL FDV$AWKSPE (WORKSPACE#X() ¢+ Z000%)

2.8 Precautions for Using FMS
2.8.1 Memory Areas Used Exclusively by FMS

The locations for terminal control area, workspace, and run-time memory-
resident form area are used exclusively by FMS. The terminal control area
and workspace are attached with the FDV$ATERM and FDVSAWKSP
calls and remain allocated until the FDV$DTERM and FDVS$DWKSP calls
are issued or until the program ends. The run-time memory-resident form
area, used in the FDV$READ call, remains allocated until the FDV$DEL
call is issued or until the program ends. You never touch the terminal
control areas, workspaces, or run-time memory-resident form areas in your
program except to pass their addresses to the Form Driver.

2.8.2 Precautions for Programming in Languages with Optimizing
Compilers

Because VAX—11 BASIC is not an optimizing compiler, your programs in
VAX-11 BASIC will work without your taking the following precautions.
If, however, the compiler becomes an optimizing compiler, your program
could produce incorrect results.

Parameters to the following Form Driver routines should be used with
caution:

FDV$ATERM Attach terminal

FDVSAWKSP  Attach form workspace
FDVSREAD Read form into memory
FDV$SSRV Specify status reporting variables
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For example, once an FDV3$SSRYV call is issued, the program variables that
contain the FMS status and RMS status become volatile and can change at
any call point. As a general rule, you should place the status reporting
variables in static storage.

In cases where you need both the FMS and RMS statuses, the FDV$STAT
routine can be used. Note that only the FDV$STAT and FDV$SSRYV calls
provide RMS status. With the FDV$STAT routine, you do not have to
worry about volatility.

The locations for terminal control area, workspace, run-time memory-resi-
dent form area, and status reporting variables must all continue to exist
while the Form Driver is using them. They must remain allocated until the
terminal control area and workspace are detached, until forms in memory
location are deleted, and until the status reporting variables are no longer
used. The variables can be protected by placing them in a common storage
area; otherwise, the compiler might place them in dynamic storage.

2.9 Data Conversion

FMS uses only ASCII character strings to display data. All information
displayed on the terminal screen, and all information received from the
terminal operator, is represented as ASCII field values. Any manipulation
of numeric data requires conversion of ASCII character strings to numeric
data, and conversion of numeric data back to ASCII character strings. In
the following discussion of conversion routines, you should assume that the
receiving data type can support the largest number that is likely to be
generated.

In the Sample Application, the following steps are taken to get a new ac-
count balance after writing a check:

11380 CALL FDV$RET (RI.AMTPAY#$, ‘AMTPAY ")

11383 aMTPAYYZ = VAL (RI.AMTPAYS$)

11400 BALANCEY = BALANCEY - AMTPAYY

11408 TOTPAYYL = TOTPAYZ + AMTPAYZL

11410 CALL FDVY4PUT (FN.CENTS% (BALANCEY) . ‘BALANCE’)

15800 DEF FN.CENTS$ (CENTSX)

15850 CENTS$ = FORMAT® (CENTSY ., "sessss™)

15855 FN.CENTE$ = XLATE (CENTS$: STRING® (32%, 0Z%) + ‘07 + &
STRINGS (13%, O%) + ‘01234567897

15860 FNEND

In this example, the BASIC VAL function is used to convert the string
expression RLAMTPAYS$ to an integer variable AMTPAY%, which is used
to hold the data item’s value. The integer value of the variable AMTPAY%
is subtracted from the integer value BALANCE®% to produce a new value
for BALANCE%. The value of AMTPAY% is also added to the integer
value of the variable TOTPAY% to produce a new value for TOTPAY%.

After the data operations have been completed, SAMP.BAS calls the user-
created function FN.CENTSS$. In that function, the BASIC FORMATS$
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function converts a number to a character string with leading blanks. The
BASIC XLATE function is then used to replace all blanks with zeros.

The value for the balance is displayed in the right-justified field ‘BAL-
ANCE’. The rightmost digit from the program is displayed in the field’s
rightmost character position. The remaining digits of the character expres-
sion are placed to the left of the rightmost digit. If output is longer than the
field, FMS truncates on the left. (The Form Driver displays a data length
error message (FDV$_DLN) only if you have set FMS Debug mode.)

Note that in this example the output goes to a field with a decimal point
field-marker character. In the presence of a decimal point field marker, the
Form Driver creates strange-looking output for single-digit data items. The
output will be a period followed by a space and then the digit — rather
than .01, for example. In the above example, the FORMAT$ and the
XLATE functions are used to prevent this kind of unconventional output.

The BASIC built-in function STR$ converts a number to a character string
with no leading blanks. Your program can use the STR$ function for data
conversion operations if field markers will not create a confusing appear-
ance.

For other conversion options, see the general conversion routines in the
VAX-11 Run-Time Library Reference Manual.

2.10 Sample Application Program in VAX-11 BASIC

The FMS Sample Application program (SAMP.BAS) is part of the FMS
distribution kit. When FMS is installed, SAMP.BAS is placed in the direc-
tory FMS3EXAMPLES. Designed to be a demonstration program and
learning tool, SAMP.BAS shows most of the features provided by FMS. The
entire Sample Application program appears at the end of this chapter.

2.10.1 Form Driver Definition Files

The file FDVDEF.BAS is part of the Sample Application program package.
When FMS is installed, FDVDEF.BAS is placed in the directory
FMS$EXAMPLES. The FDVDEF.BAS file appears after the Sample Appli-
cation source code.

FDVDEF.BAS contains a variety of codes for the Form Driver routines
used in the Sample Application program. Although these codes have been
created for use in SAMP.BAS, they can provide you with a helpful starting
point as you create definitions for your own application program. The file
FDVDEF.BAS includes:

e FMS terminator codes

* Function key terminators returned from the FDV$GET and FDV$WAIT
calls

® Form Driver key functions for use with the FDV§DFKBD call
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e User action routine (UAR) return codes, which are returned by the UARs
to the Form Driver:

Field completion UAR return codes
Help UAR return codes
Function key UAR return codes

¢ VMS status codes returned when Form Driver routines are called as func-
tions. These codes can be signaled.

e FMS status codes returned when the FDV$STAT routine is called as a
function

® Declarations of Form Driver routines

2.10.2 Command File for Building the Sample Application
Program

The command file for building the Sample Application program includes all
the information that you need to compile and link SAMP.BAS. When FMS
is installed, the command file is placed in the directory FMS$EXAMPLES.

SAMPBAG . CODOM

Compile and link the BASIC version of the FMBE VW2 Samrle Aprplication

The BASIC source files are: SAMP.BAS

SMPYECTOR.0BJ and SMPMEMRES.OBJ were produced by the FMS commands:

$ FMS/VECTOR/DUTPUT=SMPUECTOR SAMP.FLB
$ FMS5/MEMORY/OUTPUT=SMPMEMRES SAMP.FLB/FORM=(HELP_KEYS HELP_MENU)

SAMP
SAMP + FMS$EXAMPLES :SMPVECTOR » FMS$EXAMPLES:S5MPMEMRES
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Chapter 3

Programming FMS Applications in VAX-11
BLISS-32

The FMS Form Driver processes all Form Driver calls according to VAX-11
standards and language-specific rules. These rules define how parameters
are passed to the Form Driver and how values are returned to your pro-
gram. Language-specific information is briefly presented in this manual.
For more detail, refer to the VAX—11 BLISS document set.

Your VAX-11 BLISS application program must comply with the require-
ments of the VAX-11 BLISS FMS interface. Topics discussed in this chap-
ter include:

* Form Driver Routines
Invoking Form Driver Routines as Procedures
Accessing Form Driver Status Codes as Functions

® Parameter Passing in FMS
¢ Null Arguments

¢ FMS Data Types
Character Strings
Longword Binary Integers
Word Binary Integers

¢ Non-FMS Data Types
® One-Dimensional Arrays (Vectors)

® Allocation: Workspace, Terminal Control Area, and Run-Time Memory-
Resident Form Area

® Precautions for Using FMS
® Data Conversion

* Sample Application Program in VAX-11 BLISS-32

31



A sample program written in BLISS (SAMPBLI.BLI) appears at the end of
this chapter. Following the code for SAMPBLI.BLI are Form Driver RE-
QUIRE files created for the Sample Application. Command file information
needed to build the Sample Application program is in Section 3.10.2.

Examples from the Sample Application are used throughout the text to
illustrate language issues. Where appropriate examples from SAMP-
BLI.BLI do not exist, other examples are provided.

3.1 Form Driver Routines

You can call any FMS routine as a procedure or as a function. Syntax
follows standard VAX-11 BLISS-32 requirements.

3.1.1 Invoking Form Driver Routines as Procedures

You use the procedure call statement to invoke an FMS Form Driver rou-
tine. For example:

FOVUSWALIT ()5

Calls the Form Driver routine FDV$WAIT and passes no parameters.

FDU$GET (DPTION_DSC: TERMINATOR: ZASCID'OPTION’)S

Calls the Form Driver routine FDV$GET and passes three parame-
ters.

See Appendix A for a complete list of Form Driver calls. The calling se-
quence for each Form Driver procedure, data access codes, data types, and
passing mechanisms are presented in language-independent notation as
specified by the VAX—11 Procedure Calling and Condition Handling Stand-
ard. For further detail about the VAX—-11 Procedure Calling and Condition
Handling Standard, refer to the VAX-11 Run-Time Library Reference
Manual.

3.1.2 Accessing Form Driver Status Codes as Functions

An FMS status code is returned to the calling program at the completion of
all Form Driver calls. To receive the returned status code from a Form
Driver routine, you activate the routine with a function reference. Note
that this returns a standard VMS status code. For portability, other status
mechanisms can also be used. (For more information, see the VAX—-11 FMS
Form Driver Reference Manual, Chapter 2.)

The following statement calls FDVSGET as an FMS function:

STATUS_RETURN=FDU$GET (OFTION_DSC: TERMINATOR: XZASCCID'OPTION’)S

3.2 Parameter Passing in FMS

The parameter passing mechanism refers to the way in which data is
passed to a called routine. The VAX-11 Procedure Calling Standard has
three methods for passing parameters:
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¢ By reference
* By descriptor

¢ By value

FMS routines, however, expect parameters to be passed only by reference
and by descriptor.

By reference specifies that the storage location of the parameter is passed
to the routine. FMS expects integers to be passed by reference.

By descriptor specifies that the address of a descriptor data structure is
passed to the called routine. FMS expects character strings and arrays to be
passed by descriptor.

3.3 Null Arguments

When the call syntax includes optional parameters and you do not wish to
specify all of the information, you can use null arguments. Any optional
parameter can be omitted to simplify your program. An address of 0 is
assigned to each null argument. Optional parameters to the right of the
last required parameter can simply be omitted from the call. In the follow-
ing example, the FDVSGETAL call passes only the field terminator value:

FDUSGETAL (0: TERMINATOR);

3.4 FMS Data Types
3.4.1 .Character Strings

The character string is one of the general data types used by FMS. For
example, the FDV$GET call passes the character strings for field value
(OPTION_DSC) and field name (‘"OPTION):

FDUSGET (OPTION_DSC: TERMINATOR: ZASCID'OPTION’)

BLISS does not support character strings explicitly with the exception of
%ASCID literals. BLISS does, however, have data structures that you can
use as character strings. Because BLISS does not support string descriptors
implicitly, you must create your own. String descriptor data structures can
be declared using macros defined in the system library.

When you use descriptors, be certain that your strings are initially declared
to be long enough to accommodate your FMS data. Although FMS accepts
both dynamic and fixed-length strings as parameters, it treats all strings as
type FIXED. In other words, FMS does not alter the length of a dynamic
string descriptor when the Form Driver returns values to the output argu-
ments.

Two approaches are available for satisfying the fixed-length string con-
straints of FMS. One option is to declare your fixed-length strings to be the
exact length of the FMS data to be returned. You can use the
FMS/DESCRIPTION/BRIEF command to determine the length of the
strings.

Programming FMS Applications in VAX-11 BLISS-32 3-3



Alternatively, a single string variable can be used in different FMS calls to
transfer data to or from several forms and fields. You must declare the
string variable to be at least as large as the longest field value string that
will be returned to your program. You can also use the
FMS/DESCRIPTION/BRIEF command to access this information. Use the
FDV$RETLE call to return the length of the valid portion of the field value
in the string variable. This length can then be used when referencing the
data that has been entered in the field.

FDV$GET (ACCOUNT, TERMINATOR: YASCID'FIELD’ )3
FODVSRETLE (LENGTHFIELD: %ASCID'FIELD’)S

After the execution of the FDVSRETLE call, LENGTHFIELD is equal to
the length of the field named ‘FIELD’. It is also equal to the valid portion of
the string that is defined by the string descriptor ACCOUNT. LENGTH-
FIELD is now used to reference the data that was entered in the field
named ‘FIELD'.

A useful application of the FDVSRETLE call is in general purpose user
action routines.

3.4.2 Longword Binary Integers

The longword binary integer is another general data type used by FMS. For
example, the FDVSATERM call passes the longword value for terminal
control area size (12) and logical I/O channel number (2):

FDU$ATERM (TCA_DSCs ZREF(12), AREF(Z23)3§

Numeric parameters must be longword signed binary integers. If you try to
pass other numeric types to the Form Driver, the calls do not work prop-
erly. An exception is the FDV$DFKBD call (see the following section).

3.4.3 Word Binary Integers

The defkbd parameter is a word integer array passed when the
FDV3$DFKBD routine is called. FMS expects a word integer array to be
passed by descriptor.

3.5 Non-FMS Data Types
BLISS data types that are not recognized by FMS can be used in your

BLISS application program provided they are not passed to the Form
Driver.

3.6 One-Dimensional Arrays (Vectors)

One-dimensional arrays (vectors) are structures that can be used in FMS
for the following parameters:
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® tea (terminal control area)
® wksp (workspace)
® mloc (memory location)

¢ defkbd (define keyboard)

You must provide FMS with storage space for these parameters. You can do
that by defining them to be:

* longword integer arrays or character strings for tca, wksp, and mloc

* word integer arrays for defkbd

In the Sample Application program, the tca, wksp, and mloc parameters are
passed to several Form Driver routines. These parameters are defined as
integer array descriptors. In the program a distinct macro is constructed for
declaring longword integer arrays and their descriptors that are passed by
the Form Driver.

The following declarations establish names and storage for the integer ar-
ray variables WORKSPACE, CHECKWKSP, TCA, and MENU_FORM.
L_ARRAY is a macro in the SAMPBLI.BLI program,

L.ARRAY !
WORKSPACE » 3 IGeneral workspace
CHECKWKSP 3 IChecK worksprace
TCA s 3 'Terminal Control Area
MENU_ .FORM » S00, tStorade for memorv-resident forms

13

You can alternatively define these variables to be character strings. (The
strings can be static or dynamic but must be extended to the proper length).
Use of character strings rather than longword integer arrays avoids the
need to construct a distinct macro for the arrays. Thus, as in the example
below, you may wish to declare tca, wksp, and mloc as fixed-length charac-
ter strings. FIXSTR is a macro in the SAMPBLI.BLI program.

FIXSTR(
WORKSPACE + 12,
CHECKWKSP » 12,
TCA, 12

MENU_FORM: 2000
)

3.7 Allocation: Workspace, Terminal Control Area, and Run-Time
Memory-Resident Form Area

The FMS workspace, terminal control area, and run-time memory-resident
form area variables are character strings or longword integer arrays. These
variables should be placed in OWN or GLOBAL. Note that this is not done
in the Sample Application program. The sample program’s structure pro-
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tects the workspaces, terminal control areas, and run-time memory-resi-
dent form areas implicitly.

The Form Driver needs 12 bytes to associate user information about each
workspace and terminal control area. The allocation for a run-time mem-
ory-resident form area must be the size of the form. The space for all of
these variables is allocated by your application program. Note that FMS
uses only 12 bytes of space for the workspace and terminal control area
allocation. Any allocation greater than 12 bytes is wasted. You declare your
workspace, terminal control area, and run-time memory-resident form area
only once. FMS remembers their addresses after the addresses have been
initially passed to the Form Driver.

For each workspace, the Form Driver also allocates an additional amount of
storage space based on your estimate of the amount of memory needed to
store your largest form. If your estimate is too small, the Form Driver
allocates more space automatically, but performance may be affected. An
adequate estimate results in more efficient operation of the Form Driver.
You can use the FMS/DIRECTORY/FULL command to find out how much
space to allocate.

In the following example from the Sample Application program, workspace
is allocated and the FDV$AWKSP routine is called. In the program’s decla-
ration section, 12 bytes (3 longwords) are allocated. When FDVSAWKSP is
called, the first parameter (WORKSPACE_DSC) specifies the area of mem-
ory to be used for your workspace. The second parameter specifies an esti-

mate of the workspace size (2000 bytes) that you will need to display the
largest form in your application.

MACRO
L.ARRAYLINAME s+ LENGTH] =
QKN
HNAME(NAME » ‘_PTR’) : VECTORLLENGTHI:
XNAME{NAME . ‘_DSC’) : L_ARRAYDSC(LENGTH: ¥NAME(NAME: ‘_PTR‘))}
LITERAL
ALNAME {NAME » ‘_LEN') = LENGTH %i
MACRD
L.ARRAYDSC(LLEN, PTR) =

BLOCKC[1E+ BYTEI

FRESET(

[DSCHW_LENGTHY = 4,
[DEC*D-DTYPE]
[DSC$B-CLASS]
[DSC#B.DIMCTI

Lerngth inm bytes of an element
Longword inteder

Arravy

Number of dimensions

DSC$Kk _DTYPE.L »
DSC$K_CLASS_A,
1

4IF NOT ANULLC(PTR) ATHEN

+[DSCHA_POINTER]I = PTR | Address of first byte
iFI
4IF NOT %NULLC(LEN) %THEN
+s[DSCHL_ARSIZE] = LEN % 4 I Total size of array in brtes
A1
(I 4 ]
OuWN
L-ARRAY (
WORKEPALE + 3 IGeneral worksrace
CHECKKWKSP » 3 ICheck worksrace

13

FDV$AWKEP (WORKSPACE.DSC» %AREF(2000}) 4
FOV$AWKEP (CHECKWKSP_DSCs» YREF(Z2000)) 3
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3.8 Precautions for Using FMS
3.8.1 Memory Areas Used Exclusively by FMS

The locations for terminal control area, workspace, and run-time memory-
resident form area are used exclusively by FMS. The terminal control area
and workspace are attached with the FDVSATERM and FDVSAWKSP
calls and remain allocated until the FDV$DTERM and FDVSDWKSP calls
are issued or until the program ends. The run-time memory-resident form
area, used in the FDVSREAD call, remains allocated until the FDV$DEL
call is issued or until the program ends. You never touch the terminal
control areas, workspaces, or run-time memory-resident form areas in your
program except to pass their addresses to the Form Driver.

3.8.2 Why You Should Use the OWN or GLOBAL Attribute

Parameters to the following Form Driver routines should be used with
caution:

FDV$ATEREM Attach terminal

FDV$AWKSP  Attach form workspace
FDV$READ Read form into memory
FDV$SSRV Specify status reporting variables

For example, once an FDV$SSRYV call is issued, the program variables that
contain the FMS status and RMS status become volatile and can change at
any call point. As a general rule, you should place the status variables in
OWN or GLOBAL storage.

In cases where you need both the FMS and RMS statuses, the FDV3STAT
routine can be used. Note that only the FDV$STAT and FDV$SSRV calls
provide RMS status. With the FDV$STAT routine, you do not have to
worry about volatility.

The locations for terminal control area, workspace, run-time memory-resi-
dent form area, and status reporting variables must all continue to exist
while the Form Driver is using them. They must remain allocated until the
terminal control area and workspace are detached, until forms in memory
location are deleted and until the status reporting variables are no longer
used. LOCAL is only allocated while the current routine is active.

3.8.3 Using the Form Driver as a Shareable Image

To use the Form Driver as a shareable image, you must set the addressing
mode to EXTERNAL = GENERAL. This is necessary because the default
does not generate position-independent references that are required to link
with the Form Driver as a shareable image. You can include the following
in your program module header:

%BLISS 32 (»ADDRESSING_MODE (EXTERNAL = GENERAL))
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3.9 Data Conversion

FMS uses only ASCII character strings to display data. All information
displayed on the terminal screen, and all information received from the
terminal operator, is represented as ASCII field values. Any manipulation
of numeric data requires conversion of ASCII character strings to numeric
data, and conversion of numeric data back to ASCII character strings. In
the following discussion of conversion routines, you should assume that the
receiving data type can support the largest number that is likely to be
generated.

You can create your own data conversion functions to help satisfy FMS
requirements. The Sample Application has the following data conversion
macros:

KEYWORDMACRO
VAL (LEN,» PTRs DSC) =
I+
I Given a strind containing ASCII digits as a length and
| pointer or as a descriPptors return the numeric value as
! a lonsword.
1_

%1F NULL (DSC)

ATHEN
BEGIN
EXTERNAL ROUTINE BaSsVaAL_.L : ADDRESSING_MODE(GENERAL) S
OWN STR. : FIXDBEC(XRIF ZCTCE(LEN) XTHEN LEN %FI)s

AWIF NOT AZCTCE(LEN) %THEN STR_IDSC%W_LENGTH] = LENj§ %FI
STR_I[DSC4#A_POINTER]I = PTR%
BASSVAL_L(STR_}
END
LELSE
BEGIN
EXTERNAL ROUTINE BAS$VAL_L : ADDRESSING_MODE(GENERAL);
BASSUAL_ L (DSC)
END
AEI RS

MACRO

STRUINPUT.HAL)Y =

|+

I Qivern a longword value return the corresponding
I ASCII decimal strind as a descriptor.

-

BEGIN

EXTERNAL ROUTINE BAS®STR_L : ADDRESSING.MODE(GENERAL) 4
OWN STR.. = DYNDSC3

BAS$STR_L(STR_:+ INPUT_YAL)S

STR_

END %

In the Sample Application, the following steps are taken to get a new ac-
count balance after writing a check:

FOV$RET (RI_AMTPAY_DSC,» %ASCID AMTPAY ")
AMTPAY = VAL(DSBC = RI_AMTPAY_DSC)
BALANCE = .BALANCE - +AMTPAY i

TOTPAY = TOTPAY + AMTPAYS

FDUSPUT (STR$(.BALANCE) » %AECID 'BALANEE’) )
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In this example, the keyword macro VAL reads a string containing ASCII
digits as a descriptor and returns the numeric value as a longword integer.
The integer value of the variable AMTPAY can now be subtracted from the
integer value of the variable BALANCE to produce a new value for BAL-
ANCE. AMTPAY can also be added to the integer value of the variable
TOTPAY to produce a new value for TOTPAY.

After the data operations have been completed, the macro STR converts the
longword integer value of the variable BALANCE to the corresponding
ASCII decimal string descriptor. The value for the balance is displayed in
the right-justified field BALANCE'. The rightmost digit from the program
is displayed in the field’s rightmost character position. The remaining di-
gits of the ASCII decimal string are placed to the left of the rightmost digit.
If output is longer than the field, FMS truncates on the left. (The Form
Driver displays a data length error message (FDV$_DLN) only if you have
set FMS Debug mode.)

For other conversion options, see the general conversion routines in the
VAX-11 Run-Time Library Reference Manual.

3.10 Sample Application Program in VAX-11 BLISS-32

The FMS Sample Application program (SAMPBLI.BLI) is part of the FMS
distribution kit. When FMS is installed, SAMPBLI.BLI is placed in the
directory FMS$EXAMPLES. Designed to be a demonstration program and
learning tool, SAMPBLI.BLI shows most of the features provided by FMS.
The entire Sample Application program appears at the end of this chapter.

3.10.1 Form Driver Definition Files

The file FDVDEF.REQ is part of the Sample Application program package.
When FMS is installed, FDVDEF.REQ is placed in the directory FMS$EX-
AMPLES. The FDVDEF.REQ file appears after the Sample Application
source code.

FDVDEF.REQ contains a variety of codes for the Form Driver routines
used in the Sample Application program. Although these codes have been
created for use in SAMPBLI.BLI, they can provide you with a helpful start-
ing point as you create definitions for your own application program. The
file FDVDEF.REQ includes:

¢ FMS terminator codes

e Function key terminators returned from the FDV$GET and FDV$WAIT
calls

¢ Form Driver key functions for use with the FDV$DFKBD call

e User action routine (UAR) return codes, which are returned by the UARs
to the Form Driver:

Field completion UAR return codes
Help UAR return codes
Function key UAR return codes

Programming FMS Applications in VAX-11 BLISS-32 3-9



1
$1
%!
$ !
%!
%!
%!
%!
%!
1
$ !
!
$ BLIS
% LINK

+ VMS status codes returned when Form Driver routines are called as fune-
tions. These codes can be signaled.

¢ 'MS status codes returned when the FDV$STAT routine is called as a
function

® Declarations of Form Driver routines

3.10.2 Command File for Building the Sample Application
Program

The command file for building the Sample Application program includes all
the information that you need to compile and link SAMPBLI.BLI. When
EII\JIIE?SiS installed, the command file is placed in the directory FMS$§EXAM-

saMpBLI . COM
Compile and link the BLISS version of the FMS UZ Samrple Aprlication

The BLISS source files are: SAMPBLI.BLI
FOUDEF . .BLI

SMPUYECTOR.0BJ and SMPMEMRES.OB.) were produced by the FMS commands:

% FMS/VECTOR/QUTPUT=SMPYECTOR SAMP.FLE
$ FMS/MEMORY/OUTPUT=SMPMEMRES SAMP.FLB/FORM=(HELP.KEYS HELP_MENU)

S BAMPBLI
SAMPBLI» FMS$EXAMPLES:SMPVECTOR » FME$EXAMPLES: SMPMEMRES
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Chapter 4
Programming FMS Applications in VAX-11 C

The FMS Form Driver processes all Form Driver calls according to VAX-11
standards and language-specific rules. These rules define how parameters
are passed to the Form Driver and how values are returned to your pro-
gram. Language-specific information is briefly presented in this manual.
For more detail, refer to the VAX~11 C document set.

Your VAX-11 C application program must comply with the requirements
of the VAX-11 C FMS interface. Topics discussed in this chapter include:

¢ Invoking Form Driver Routines
* Parameter Passing in FMS
¢ Null Arguments

¢ FMS Data Types
Character Strings
Longword Binary Integers
Word Binary Integers

¢ Descriptors
¢ Non-FMS Data Types
¢ One-Dimensional Arrays

¢ Allocation: Workspace, Terminal Control Area, and Run-Time Memory-
Resident Form Area

¢ Precautions for Using FMS
¢ Data Conversion

¢ Sample Application Program in VAX-11 C
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4.1

A sample program written in C (SAMPCC.C) appears at the end of this
chapter. Following the code for SAMPCC.C are Form Driver definition files
created for SAMPCC.C. Command file information needed to build the
Sample Application program is in Section 4.11.2.

Examples from the Sample Application are used throughout the text to
illustrate language issues. Where appropriate examples from SAMPCC.C
do not exist, other examples are provided.

Invoking Form Driver Routines

In the C language, all out-of-line code sequences (such as procedures and
subroutines) are called “functions.” All C functions are external. The Form
Driver routines are called from a C program using the standard C function
reference syntax. For example:

fdudwait ()3

Calls the Form Driver routine fdv$wait and passes no parameters.

fdutbdet (&.optiow, RBterminator, SDESER("QPTION")) S

Calls the routine fdv$get and passes three parameters.

A status code is returned to the calling program at completion of all Form
Driver function calls. To receive the returned status code from a Form
Driver function, you activate the routine with a function reference. Note
that this returns a standard VMS status code. For portability, other status
mechanisms can also be used. (For more information, see the VAX-11 FMS
Form Driver Reference Manual, Chapter 2.)

See Appendix A for a complete list of Form Driver calls. The calling se-
quence for each Form Driver routine, data access codes, data types, and
passing mechanisms are presented in language-independent notation as
specified by the VAX~-11 Procedure Calling and Condition Handling Stand-
ard. For further detail about the VAX-11 Procedure Calling and Condition
Handling Standard, refer to the VAX-11 Run-Time Library Reference
Manual.

4.2 Parameter Passing in FMS

4-2

The parameter passing mechanism refers to the way in which data is
passed to a called routine. The VAX-11 Procedure Calling Standard has
three methods for passing parameters:

¢ By reference
* By descriptor

* By value

Programming FMS Applications in VAX-11 C



In C, all arguments are normally passed by value. FMS routines, however,
expect arguments to be passed only by reference and by descriptor.

By reference specifies that the storage location of the argument is passed
to the routine. FMS expects integer arguments to be passed by reference.
From C, you can pass an integer to FMS by specifying its address in the
argument list (using the & operator). Alternatively, you can pass a pointer
whose current value is the address of the integer.

By deseriptor specifies that the address of a descriptor of the argument is
passed to the routine. FMS expects character strings and arrays to be
passed by descriptor. (A descriptor is a data structure that specifies infor-
mation about the argument.) The C language has no built-in facility for
passing arguments by descriptor. Therefore, descriptors must be explicitly
declared, and their fields filled in with the appropriate information, before
they can be used to pass arguments to FMS routines. An argument can be
passed by specifying the address of its descriptor in the argument list (us-
ing the & operator). Alternatively, you can pass a pointer whose current
value is the address of the descriptor. See Section 4.5 for more information
on descriptors.

4.3 Null Arguments

When the call syntax includes optional parameters and you do not wish to
specify all of the information, you can use null arguments. Any optional
parameter can be omitted to simplify your program. An address of 0 is
assigned to each null argument. Optional parameters to the right of the
last required parameter can simply be omitted from the call. In the follow-
ing example, the fdv$getal call passes only the field terminator value:

fdytgetal (0 Bterminator)?

4.4 FMS Data Types

4.4.1 Character Strings

The character string is one of the general data types used by FMS. For
example, the fdv$get call passes the character strings for field value (_op-
tion) and field name("OPTION"):

fdutdet {(&_ortion, Bterminator, $DESCR{"OPTION"))}

You must be certain that your strings are initially declared to be long
enough to accommodate your FMS data. When passing strings to the Form
Driver, be careful to set the length so that the null byte at the end of the
string is not overwritten. It is necessary to provide a descriptor for every
string that you wish to pass to FMS. See Section 4.5.2 for information on
constructing and using string descriptors.
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It is possible to use a single string variable in different FMS calls to trans-
fer data to or from several forms and fields. You must declare the string
variable to be at least as large as the longest field value string that will be
returned to the program. Use the fdv$retle call to return the length of the
valid portion of the field value in the string variable. This length can then
be used when referencing the data that was entered in the field.

fdu$det (K_accountr Bterminator: HDESCR("FIELD") )%
fdu$sretle (&lensthfield, $DESCR{"FIELD"))}§

After the execution of the fdv$retle call, lengthfield is equal to the length of
the field named “FIELD”. It is also equal to the valid portion of the string
that is defined by the string descriptor _account. The variable lengthfield is
used when referencing the data that was entered in the field named
“FIELD”, and which is now in the variable _account.

A useful application of the fdv$retle call is in general purpose user action
routines.

4.4.2 Longword Binary Integers

The longword binary integer is another general data type used by FMS. For
example, the fdv8aterm call passes the longword value for terminal control
area size (12) and logical I/O channel number (2):

fdutaterm (B_tocareas &1Z2, &2)3§

Numeric parameters must be longword binary integers. If you try to pass
other numeric types to the Form Driver, the calls do not work properly. An
exception is the fdv$dfkbd call (see the following section).

4.4.3 Word Binary Integers

The defkbd argument is a word integer array passed when the
FDV$DFKBD routine is invoked. FMS expects arrays to be passed by de-
scriptor.,

4.5 Descriptors

A descriptor is a VMS data structure that provides a mechanism for com-
municating data between independent procedures in an indirect, uniform,
and controlled fashion. It contains all the information needed to character-
ize any given data item. FMS, as a VMS-layered product, uses descriptors,
but the C language has no built-in facility for passing arguments by de-
scriptor. To pass arguments by descriptor from a C program to an FMS
routine, you must construct and manipulate your own descriptors.

The format and content of various descriptors is detailed in the VAX-11
Run-Time Library Reference Manual. As an aid to using descriptors in C,
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VAX-11 C provides an include file, DESCRIP.H, which contains the same
information in the form of structure declarations and macro definitions. To
access this information, simply include the following line in your program:

#include <descrip.h?

4.5.1 Passing Arguments by Descriptor
You pass an argument by descriptor as follows:

1. Write a structure declaration that models the desired descriptor.

2. Set the appropriate values in the descriptor fields. This can be done
either by specifying initial values for the structure members right in
the declaration, or by setting the values at run time with explicit as-
signment statements.

3. Using the ampersand operator (&), specify the address of the structure
in the argument list to the FMS function.

For example:

/% Include the canned descriptor declarations */
#include {descrip.h’

+
/% Deelare and initialize some data to be passed to FMS #*/
char form.vame [G] = "FORM1"3%

+

+
/% Declare and initialize & descriptor for the above data */
$DESCRIPTOR {(dsc_form: form_name)s}

+

+
/¥ Pass the data to FME »/
fdvdcedise {(&dsc_form)s

4.5.2 String Descriptors

The most common descriptor you will be using is an ordinary string de-
scriptor, which can be declared as a simple structure with four fields. For
example, DESCRIP.H defines a string descriptor as follows:

struct dsc$descriPtor.s

1{

unsigned short dsocfw_ lendths}
unsidned char deckb_dtype]
unsidned char dscéb_elass ¥
char *dsc$a_rointer
¥
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These four fields, common to all descriptors, have the following meanings
for string descriptors:

e dsc$w_length The length of the string to be passed

e dsc$b_dtype A code indicating what kind of string is to be passed
o dsc$b_class A code indicating that this is a string descriptor

e *dscPa_pointer A pointer to the character string

To simplify declaring and initializing string descriptors, DESCRIP.H de-
fines a preprocessor macro, $DESCRIPTOR. $DESCRIPTOR constructs a
structure declaration with two arguments. The first argument is an identi-
fier specifying the name of the descriptor to be declared and initialized. The
second argument is used to initialize the length and pointer fields of the
descriptor. This argument can be either a literal string constant or the
name of a variable previously declared as an array of characters. The macro
expansion itself initializes the data type and class fields for you.

4.5.3 Macros

C users typically use macros to provide a level of abstraction that does not
exist in the language. For example, it is easier to use $DESCRIPTOR than
to code out the entire sequence. To view what the compiler actually substi-
tutes into the text of the program after the expansion of the macro, you can
specify the CC command line qualifier /SHOW = EXPANSION. This will
print the results of the macro expansion in your listing. The expansion of
the macro is useful as a debugging aid. For example, the $DESCRIPTOR
macro used in the example in Section 4.5.2 above expands to the following
declaration:

struct dsckdescerirtor.s dsc_form = {sizeof(form_namel-1,» 14, 1, form_namer?

(Note that in the Sample Application, there are some situations where the
$DESCRIPTOR macro is not adequate. Thus, other similar macros are de-
fined to be used by the program to declare its descriptors. These other
macros are not supplied with DESCRIP.H.) As an alternative to $DE-
SCRIPTOR, you can declare the descriptor without initialization, providing
instead for setting the descriptor field values at run time. This can be
useful if you want to reuse a descriptor for many different pieces of data.
For example:

#include <{descripr.h’

¥

*

*
/% Declare a descriptors using the structure tag from DESCRIP.H */
struct dsc¥%descrirPtor.s dsc.formi

1]

L]

4
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/% Set the data tvepe and descrirtor class fields =/
dsc_form,dsc$b_dtvyre = DSCSK_DTYPE_T]S
dsc_form,dsc$b_olass = DSCHEK_CLASS_53

+
/% Set the strind lendth and address fields %/
dec.form.dsc$dw_length = 53
dsc_form.,dsc$%a_rointer = FORML’ '3

4

/% Pass the address of the descrirptor to FMS %/
fdv$cdise (Bdsc.forml s

The names DSC$K_DTYPE_T and DSC$K_CLASS_S are macros defined
in DESCRIP.H. See the VAX—11 Run-Time Library Reference Manual or a
listing of DESCRIP.H for more information.

4.6 Non-FMS Data Types

C data types that are not recognized by FMS can be used in your C applica-
tion program provided they are not passed to the Form Driver.

4.7 One-Dimensional Arrays

One-dimensional arrays are structures that can be used in FMS for the
following arguments:

® tca (terminal control area)
* wksp (workspace)

¢ mloc (memory location)

® defkbd (define keyboard)

You must provide FMS with storage space for these arguments. You can do
that by defining them to be:

¢ longword integer arrays or character strings for tca, wksp, and mloc

® word integer arrays for defkbd

In the Sample Application program, the tca, wksp, and mloc arguments are
passed to several Form Driver routines. In the declaration section of the
program, these arguments are defined to be integer array variables. You
may alternatively define these variables to be character strings in your
own application program. Use of character strings rather than longword
integer arrays avoids the need to work with array descriptors which are
considerably more complicated than string descriptors.
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You can use macros to set up descriptors for the integer arrays passed by
your program. The Sample Application program uses the following macro,
created for the sample program, to declare longword integer arrays.

/¥

% $DESCRIPTORA fenerates an array descriptors and is used to describe
* the workspaces and terminal control area

*/

#define $DESCRIPTORA(namesarravstype) struct dscddescriptor.a
name = { sizeofl(tyre), DSCEK_DTYPE_L,» DSC#K_CLASS_As
arravys, Qs Qr L 0y 0y Oy 04 0 ¥y 1y sizeof arrav ¥

The following Sample Application program declarations establish names
and storage for the integer array variables workspace, checkwksp, tcarea,
and menu_form:

statioc int

worksrace (31 /% General worksrace */
checkwkspe E£31: /% Check worKkspace */
tcarea [31, /% Terminal Control Area */
menu_form (30013 /% Storade for memorvy-resident form #*/

/% Array descrieptors for above */

statiec S$DESCRIPTORA {_worksrace» worksepaces int)}
statiec $DESCRIPTORA {_checKwKseps checkwkseps int)?
static $DESCRIPTORA (_tpareas tcareas int)i
static $DESCRIPTORA (_menu_.forms menu_forms int}i

4.8 Allocation: Workspace, Terminal Control Area, and Run-Time
Memory-Resident Form Area

The FMS workspace, terminal control area, and run-time memory-resident
form area variables are character strings or longword integer arrays. These
variables should be placed in a static or external storage area of your pro-
gram. Note that this is not done in the Sample Application program. The
sample program’s structure protects the workspaces, terminal control
areas, and run-time memory-resident form areas implicitly.

The Form Driver needs 12 bytes to associate user information about each
workspace and terminal control area. The allocation for a run-time mem-
ory-resident form area must be the size of the form. The space for all of
these variables is allocated by your application program. Note that FMS
uses only 12 bytes of space for the workspace and terminal control area
allocation, Any allocation greater than 12 bytes is wasted. You declare your
workspace, terminal control area, and run-time memory-resident form area
only once. FMS remembers their addresses after the addresses have been
initially passed to the Form Driver.

For each workspace, the Form Driver also allocates an additional amount of
storage space based on your estimate of the amount of memory needed to
store your largest form. If your estimate is too small, the Form Driver

4-8 Programming FMS Applications in VAX-11 C



allocates more space automatically, but performance may be affected. An
adequate estimate results in more efficient operation of the Form Driver.
You can use the FMS/DIRECTORY/FULL command to find out how much
space to allocate.

In the following example from the Sample Application program, the work-
space is allocated and the fdv$awksp routine is called. When the fdv$awksp
routine is called, the first argument (_workspace) specifies the area of
memory to be used for your workspace. The second argument specifies an
estimate of the workspace size (2000 bytes) that you will need to display the
largest form in your application.

fdu$awkser {&_worksraces: RZ000)3

4.9 Precautions for Using FMS

4.9.1 Memory Areas Used Exclusively by FMS

The locations for terminal control area, workspace, and run-time memory-
resident form area are used exclusively by FMS. The terminal control area
and workspace are attached with the FDVSATERM and FDV$AWKSP
calls and remain allocated until the FDV$DTERM and FDV$DWKSP calls
are issued or until the program ends. The run-time memory-resident form
area, used in the FDV$READ call, remains allocated until the FDV$DEL
call is issued or until the program ends. You never touch the terminal
control areas, workspaces, or run-time memory-resident form areas in your
program except to pass their addresses to the Form Driver.

4.9.2 Why You Should Use Static or External Storage Areas

Parameters to the following Form Driver routines should be used with
caution:

fdvaterm Attach terminal

fdvlawksp  Attach form workspace

fdv$read Read form into memory

fdv§ssrv Specify status reporting variables

For example, once an fdv$ssrv call is issued, the program variables that
contain the FMS status and RMS status become volatile and can change at
any call point. As a general rule, you should place the status variables in
static or external storage.

In cases where you need both the FMS and RMS statuses, the fdv$stat
routine can be used. Note that only the fdv$stat and fdv$ssrv calls provide
BRMS status. With the fdv§stat routine, you do not have to worry about
volatility.
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The locations for terminal control area, workspace, run-time memory-resi-
dent form area, and status reporting variables must all continue to exist
while the Form Driver is using them. They must remain allocated until the
terminal control area and workspace are detached, until forms in memory
location are deleted, and until the status reporting variables are no longer
used. The variables can be protected by placing them in external storage;
otherwise, the compiler might place them in dynamic storage.

4.10 Data Conversion

FMS uses only ASCII character strings to display data. All information
displayed on the terminal screen, and all information received from the
terminal operator, is represented as ASCII field values. Any manipulation
of numeric data requires conversion of ASCII character strings to numeric
data, and conversion of numeric data back to ASCII character strings. In
the following discussion of conversion routines, you should assume that the
receiving data type can support the largest number that is likely to be
generated.

User-created functions are useful to perform the conversions necessary to
accommodate FMS requirements. The Sample Application creates several
data conversion functions.

In the Sample Application, the following steps are taken to get a new ac-
count balance after writing a check:

IE ]
¥ Get amount from checK.
# Update balance (ivn memory and on screen) and session sums.

*/
fdusret ($DESCRZ (resarray [lastresnuml,.ri_amteavy) . $DESCR ¢("AMTPAY™) )
amtpray = vwal (redarrary [lastredgnuml.ri_amteavy.
sizeof redarravEOl.ri_amtrav)y
balance -= amtrar3

tatpay *+= amipavi

fdu$sput (itoa (balance} ., $DESCR ("BALANCE"))}

In this example, the user-created function val reads the character string
named regarray [lastregnum].ri_amtpay and returns the numeric value as
a longword integer. The integer value is assigned to the variable amtpay.
The integer value of the variable amtpay is subtracted from the integer
value of the variable balance to produce a new balance. The value of
amtpay is added to the integer value of the variable totpay to produce a
new value for totpay.

After the data operations have been completed, the user-created function
itoa converts the integer value of the variable balance to the corresponding
ASCII character string descriptor. The value for balance is displayed in the
right-justified field “BALANCE”. The rightmost digit from the program is

4-10 Programming FMS Applications in VAX-11 C



displayed in the field’s rightmost character position. The remaining digits
of the character expression are placed to the left of the rightmost digit. If
output is longer than the field, FMS truncates on the left. (The Form Driver
displays a data length error message (FDV$_DLN) only if you have set
FMS Debug mode.)

For other conversion options, see the general conversion routines in the
VAX-11 Run-Time Library Reference Manual.

4.11 Sample Application Program in VAX-11 C

The FMS Sample Application program (SAMPCC.C) is part of the FMS
distribution kit. When FMS is installed, SAMPCC.C is placed in the direc-
tory FMS$EXAMPLES. Designed to be a demonstration program and
learning tool, SAMPCC.C shows most of the features provided by FMS. The
entire Sample Application program appears at the end of this chapter.

4.11.1 Form Driver Definition Files

The include file FDVDEF.H is part of the Sample Application program
package. When FMS is installed, FDVDEF.H is placed in the directory
FMS$EXAMPLES. The FDVDEF .H file appears after the Sample Applica-
tion source code.

FDVDEF.H contains a variety of codes for the Form Driver routines used in
the Sample Application program. Although these codes have been created
for use in SAMPCC.C, they can provide you with a helpful starting point as
you create definitions for your own application program. The file
FDVDEF.H includes:

¢ FMS terminator codes

* Function key terminators returned from the FDVEGET and FDV$WAIT
calls

¢ Form Driver key functions for use with the FDVSDFKBD call

¢ User action routine (UAR) return codes, which are returned by the UARs
to the Form Driver:
Field completion UAR return codes
Help UAR return codes
Function key UAR return codes

¢ VMS status codes returned when Form Driver routines are called as func-
tions. These codes can be signaled.

o FMS status codes returned when the FDV$STAT routine is called as a
function

® Declarations of Form Driver routines
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4.11.2 Command File for Building the Sample Application
Program

The command file for building the Sample Application program includes all

the information that you need to compile and link SAMPCC.C. When FMS

is installed, the command file is placed in the directory FMSSEXAMPLES.
SsAMPCC .. COM

Compile and linK the C version of the FMS VYZ Sameple Application

The £ source files are: SAMPCC.,C
FDVUDEF +H

SMPVECTOR.0BJ and SMPMEMRES.0OBJ were produced by the FMS commands:

% FMS/VECTOR/DUTPUT=8MPVECTOR SAMP.FLB
% FMS/MEMORY/OUTPUT=SMPMEMRES SAMP.FLB/FORM=(HELP_KEYS HELP_MENL)

SAMRELD
SAMPEC s FMS$EXAMPLES:1SMPVECTOR» FME$EXAMPLES:SMPMEMRES -
SYS$LIBRARY:CRTLIEB/LIEBRARY
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Chapter 5
Programming FMS Applications in VAX-11 COBOL

The FMS Form Driver processes all Form Driver calls according to VAX-11
standards and language-specific rules. These rules define how arguments
are passed to the Form Driver and how values are returned to your pro-
gram. Language-specific information is briefly presented in this manual.
For more detail, refer to the VAX-11 COBOL document set.

Your VAX-11 COBOL application program must comply with the require-
ments of the VAX-11 COBOL FMS interface. Topics discussed in this chap-
ter include:

® Form Driver Routines
Invoking Form Driver Routines as Subroutines
Accessing Form Driver Status Codes as Functions

® Argument Passing in FMS
e Null Arguments

* FMS Data Types
Character Strings
Longword Binary Integers
Word Binary Integers

¢ Non-FMS Data Types
¢ COBOL Declarations
¢ One-Dimensional Arrays

¢ Allocation: Workspace, Terminal Control Area, and Run-Time Memory-
Resident Form Area

® Precautions for Using FMS
¢ Data Conversion

® Sample Application Program in VAX-11 COBOL
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A sample program written in COBOL (SAMPCOB.COB) appears at the end
of this chapter. Following the code for SAMPCOB.COB are definition files
created for the Sample Application. Command file information needed to
build the Sample Application program is in Section 5.11.2.

Examples from the Sample Application are used throughout the text to
illustrate language issues. Where appropriate examples from SAMP-
COB.COB do not exist, other examples are provided.

Driver Routines

You can call any FMS routine as a subroutine or as a function. Syntax
follows standard VAX—-11 COBOL requirements.

5.1.1 Invoking Form Driver Routines as Subroutines

You use the procedure call statement to invoke an FMS Form Driver rou-
tine. For example:

CALL "FDW4WAIT".

Calls the Form Driver routine FDVEWAIT and passes no arguments.

CALL "FDW$GET" USING BY DESCRIPTOR D-MENU-OPTION
BY REFERENCE TERMINATOR
BY DESCRIPTOR N-MENU-QOPTION.

Calls the Form Driver routine FDV$GET and passes three arguments.

See Appendix A for a complete list of Form Driver calls. The calling se-
quence for each Form Driver routine, data access codes, data types, and
passing mechanisms are presented in language-independent notation as
specified by the VAX-11 Procedure Calling and Condition Handling
Standard. For further detail about the VAX—-11 Procedure Calling and Con-
dition Handling Standard, refer to the VAX-11 Run-Time Library Refer-
ence Manual.

5.1.2 Accessing Form Driver Status Codes as Functions

An FMS status code is returned to the calling program at the completion of
all Form Driver calls. To receive the returned status code from a Form
Driver routine, you use the CALL statement with a GIVING clause. Note
that this returns a standard VMS status code. For portability, other status
mechanisms can also be used. (For more information, see the VAX—-11 FMS
Form Driver Reference Manual, Chapter 2.)

The following statements call FDVSGET as an FMS function:

CALL "FDVsGET" UBING BY DESCRIPTOR D-MENU-OPTION
BY REFERENCE TERMINATOR
BY DESCRIPTOR N-MENU-OPTEON

GIVING RETURN_STATUG.
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5.2 Argument Passing in FMS

The argument passing mechanism refers to the way in which data is passed
to a called routine. VAX-11 COBOL has four methods for passing argu-
ments:

¢ By reference
¢ By descriptor
¢ By value

¢ By content

FMS routines, however, expect arguments to be passed only by reference
and by descriptor. (However, null arguments are passed by value. See Sec-
tion 5.3).

By reference specifies that the storage location of the argument is passed
to the routine. FMS expects integers to be passed by reference, which is the
COBOL default passing mechanism.

By descriptor specifies that the address of a descriptor data structure is
passed to the called routine. FMS expects character strings and arrays to be
passed by descriptor. But the COBOL default passing mechanism is by
reference. To override the COBOL default, include BY DESCRIPTOR in
the CALL statement’s USING phrase. This will force the argument list
entry to use the descriptor mechanism.

In the following example, the FDVSAWKSP call passes the data items
WORKSPACE_SIZE and WORKSPACE to the FDVSAWKSP routine. The
integer data item WORKSPACE_SIZE is passed by reference, as expected
by FMS. Normally in COBOL a character string such as WORKSPACE
would also be passed by reference. However, FMS expects to see a character
string passed not as a single address, but as a block of storage passed by
descriptor. Thus, the USING BY DESCRIPTOR phrase in the call state-
ment is used to force the use of the descriptor mechanism to pass the char-
acter string WORKSPACE.

DATA DIVISION.

WORKING-S5TORAGE SECTION.

01 WORKSPACE PIE X({12) GLOBAL.

a1 WORKSPACE.SIZE RIC 9(5) COMP GLOBAL VALUE 2000,

CALL "FDU$AWKEP" USING BY DESGCRIFPTOR WORKSPACE
BY REFERENCE WORKSPACE_SIZE.

5.3 Null Arguments

When the call syntax includes optional arguments and you do not wish to
specify all of the information, you can use null arguments. Each optional
argument can be replaced by a zero to simplify the program. The zero
functions as a placeholder for the null argument. Optional arguments to
the right of the last required argument can simply be omitted from the call.
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In the following example, the FDV$GETAL call passes only the field termi-
nator value:

CALL "FDUS$GETAL" USING BY VALUE e
BY REFERENCE TERMINATOR.

5.4 FMS Data Types

5.4.1 Character Strings

The character string is one of the general data types used by FMS. USAGE
IS DISPLAY is the COBOL default for numeric, alphabetic, and alphanu-
meric items. Any item with USAGE IS DISPLAY can be used with FMS as
a string.

5.4.1.1 Passing Character Strings in FMS — Character strings are passed to
Form Driver routines by descriptor (see Section 5.2). For example, the char-
acter strings for field value (D-MENU-OPTION) and field name (N-MENU-
OPTION) are passed to the FDV$GET routine as follows:

CALL "FDV4GET" USING BY DESCRIPTOR D-MENU-OFTION
BY REFERENCE TERMINATOR
BY DESCRIPTOR N-MENU-OPTION.,

It is not necessary to define your variables to contain field and form names.
There is a way to define a character string that is especially useful for FMS
calls requiring form names or field names. For example:

CaLl "FDV$GET" USING BY DESCRIPTOR D-MENU-OPTION
BY REFERENCE TERMINATOR
BY DEBCRIPTOR “"OPTION",

Note that the data declarations produced by the

FMS/DESCRIPTIONS/DECLARATIONS command do not define the varia-
bles for field and form names because they can be defined as above.

5.4.1.2 String Length — You must be certain that your strings are initially
declared to be long enough to accommodate your FMS data. One option is to
declare your strings to be the exact length of the FMS data to be returned.

The information provided by the FMS/DESCRIPTION/DECL.ARATIONS
command allows you to do this easily.

Alternatively, a single string variable can be used in different FMS calls to
transfer data to or from several forms and fields. You must declare the
string variable to be at least as large as the longest field value string that
will be returned to your program. You can wuse the
FMS/DESCRIPTION/BRIEF command to get this information. Use the
FDVSRETLE call to return the length of the valid portion of the field value
in the string variable. This length can then be used when referencing the
data that was entered in the field. A useful application of this is in general
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purpose user action routines. The following example can be found in the
user action routine RANGE in the Sample Application program:

a1 FLD.ONUMBER PIC X(132).,
1 FLD_LENGTH FIC 9(8)
COMP .,

01 FIELD.NAME PIC K(10).
1  JUSTIFIED_NUMBER PIC 88(18),

CALL "FDV$RETLE" USING BY REFERENCE FLD_LENGTH:
BY DESCRIPTOR FIELD_NAME.

IF FLD_LENGTH 15 GREATER THAN MAX_NUMERIC_CHARS THEN
SET RETURNLSTATUG TO FAILURE

ELSE
INSPECT FLD.NUMBER (1:FLD_LENGTH) REPLACING ALL SPACES BY ZERO
MOVE FLD._NUMBER {(1:FLD_LENGTH) TO JUSTIFIED.NUMBER

After the execution of the FDVSRETLE call, FLD_LENGTH is equal to the
length of the field. It is also equal to the valid portion of the string that is
defined by the string descriptor FLD_NUMBER. FLD_LENGTH can now
be used with COBOL reference modification to reference the data that was
entered in the field. Failure to use (1:FLD_LENGTH) when referencing
FLD_NUMBER would result in referencing the entire variable, including
any blanks used by the Form Driver to pad the string.

5.4.2 Longword Binary Integers

The longword binary integer is another general data type used by FMS. For
example, the FDVSATERM call passes the longword value for terminal
control area size (TERM_CONTROL_AREA_SIZE) and logical I/O channel
number (LOGICAL_UNIT_TT):

CALL "FDVUSATERM" USING BY DESCRIPTOR TERMLCONTROL_AREA
BY REFERENCE TERM.CONTROL.AREA.GIZE
BY REFERENCE LOGICAL _UNIT_TT.

Numeric arguments must be longword binary integers of type PIC S9(n)
COMP where [5<=n<=9]. If you try to pass other numeric types, the calls
do not work properly. An exception to this is the FDVSDFKBD call (see
next section).

5.4.3 Word Binary Integers

The defkbd argument is a word integer array passed when the
FDV$DFKBD routine is invoked. FMS expects arrays to be passed by de-
scriptor.

5.5 Non-FMS Data Types

COBOL. data types that are not recognized by FMS can be used in your
COBOL application program provided they are not passed to the Form
Driver.
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5.6 COBOL Declarations

FMS can generate skeleton declarations for the fields in FMS forms. Be-
cause the file generated is only a skeleton, you may need to edit the decla-
rations. Create a COBOL library file using the following command:

FMS/DESCRIPTION/DECLARATIONS
At compile time, request the library file by means of the COPY statement

in the data division of your program. (Alternatively, you can use a text
editor to add the declaration file to the data division of your program.)

For a detailed description of the command and cutput associated with the
COBOL library file, see the VAX—11 FMS Utilities Reference Manual. Note
that these declarations are not used in the Sample Application program,
The Sample Application program uses the FMS Version 1 equivalent.

5.7 One-Dimensional Arrays

One-dimensional arrays are structures that can be used in FMS for the
following arguments:

* tca (terminal control area)
¢ wksp (workspace)

¢ mloc (memory location)

¢ defkbd (define keyboard)

You must provide FMS with storage space for these arguments. You can do
that by defining them to be:

¢ Jongword integer arrays or character strings for tca, wksp, and mloc

» word integer arrays for defkbd

In the Sample Application program, the tca, wksp, and mloc arguments are
passed to several Form Driver routines. These arguments are defined as
character strings. You may alternatively define these variables to be inte-
ger arrays.

The following declarations establish names and storage for the character
string variables TERM_CONTROL_AREA, WORKSPACE,
CHECK_WORKSPACE, and MENU_FORM:

01 TERM_CONTROL-AREA PIC X(O12),
01 WORKSFPACE PIC X(12),
01 CHECK -WORKSPALCE PIC XK{1Z),
01 MENU.FORM PIC X{2000).

5.8 Allocation: Workspace, Terminal Coritrol Area, and Run-Time
Memory-Resident Form Area

The FMS workspace, terminal control area, and run-time memory-resident
form area variables are character strings or longword integer arrays. These
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variables should be placed in a static storage area of your program. Note
that this is not done in the Sample Application program. The sample pro-
gram’s structure protects the workspaces, terminal control areas, and run-
time memory-resident form areas implicitly.

The Form Driver needs 12 bytes to associate user information about each
workspace and terminal control area. The allocation for a run-time mem-
ory-resident form area must be the size of the form. The space for all of
these variables is allocated by your application program. Note that FMS
uses only 12 bytes of space for the workspace and terminal control area
allocation. Any allocation greater than 12 bytes is wasted. You declare your
workspace, terminal control area, and run-time memory-resident form area
only once. FMS remembers their addresses after the addresses have been
initially passed to the Form Driver.

For each workspace, the Form Driver also allocates an additional amount of
storage space based on your estimate of the amount of memory needed to
store your largest form. If your estimate is too small, the Form Driver
allocates more space automatically, but performance may be affected. An
adequate estimate, however, results in more efficient operation of the Form
Driver. You can use the FMS/DIRECTORY/FULL command to find out
how much space to allocate.

In the following example from the Sample Application program, a work-
space is allocated and the FDVSAWKSP routine is called. When the
FDV$AWKSP routine is called, the first argument (WORKSPACE} speci-
fies the area of memory to be used for your workspace. The second argu-
ment (WORKSPACE—SIZE) specifies an estimate of the workspace size
that you will need to display the largest form in your application.

DATA DIVISION.

WORKING-STORAGE SECTION,

01 HORKSPACE PIC H(12) GLOBAL .

01 WORKSPACE.GIZE PIC 9(5) comp GLOBAL VALUE 2000,

CALL "FDVUSAWSKP USING BY DESCRIPTOR MWORKSPACE
8Y REFERENCE WORKSEPACE_SIZE.

5.9 Precautions for Using FMS

5.9.1 Memory Areas Used Exclusively by FMS

The locations for terminal control area, workspace, and run-time memory-
resident form area are used exclusively by FMS. The terminal control area
and workspace are attached with the FDVSATERM and FDVSAWKSP
calls and remain allocated until the FDV$DTERM and FDV$DWKSP calls
are issued or until the program ends. The run-time memory-resident form
area, used in the FDV$READ call, remains allocated until the FDV$DEL
call is issued or until the program ends. You never touch the terminal
control areas, workspaces, or run-time memory-resident form areas in your
program except to pass their addresses to the Form Driver.
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5.9.2 Why You Should Declare Certain Variables to Be External

Parameters to the following Form Driver routines should be used with
caution:

FDVSATERM  Attach terminal

FDV$AWKSP Attach form workspace
FDV$READ Read form into memory
FDV$SSRV Specifies status reporting variables

For example, once an FDV$SSRV call is issued, the program variables that
contain the FMS status and RMS status become volatile and can change at
any call point. As a general rule, you should place the status reporting
variables in static storage.

In cases where you need both the FMS and RMS statuses, the FDV$STAT
routine can be used. Only the FDV$STAT and FDV$SSRV calls provide
RMS status. With the FDV$STAT routine, you do not have to worry about
volatility. Note that the above precaution applies only to RMS statuses
generated by FMS calls. The COBOL RMS-STS and RMS-STL special
registers do not interact in any way with FMS.

The locations for terminal control area, workspace, run-time memory-resi-
dent form area, and status reporting variables must all continue to exist
while the Form Driver is using them. They must remain allocated until the
terminal control area and workspace are detached, until forms in memory
location are deleted, and until the status reporting variables are no longer
used. The variables can be protected by declaring them to be EXTERNAL;
otherwise, the compiler might place them in dynamic storage or reuse their
gtorage.

5.10 Data Conversion

FMS uses only ASCII character strings to display data. All information
displayed on the terminal screen, and all information received from the
terminal operator, is represented as ASCII field values. Manipulation of
numeric data requires conversion of ASCII character strings to numeric
data, and conversion of numeric data back to ASCII character strings. In
the following discussion of conversion routines, you should assume that the
receiving data type can support the largest number that is likely to be
generated.

Depending on the data types involved, you may need to impose data conver-
sion operations on your variables. Any item with USAGE IS DISPLAY can
be used with FMS as a string. Data items defined to be PIC 9 are actually
strings and can be used to make your data conversion less complex. They
can be passed to FMS and can be used in arithmetic and logical operations.
COBOL provides implicit data conversion in such cases. In cases where you
have defined your variables to be PIC X, you must do explicit data conver-
sion through the use of the MOVE statement.
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NOTE

Even if you define your data as numeric-display (all 9’s),
FMS could retain blanks in the field which may cause data
conversion errors in your program.

Regardless of how you define your strings, you may need to use the IN-
SPECT statement with the REPLACING ALL SPACES BY ZERO clause
as part of any string-to-numeric conversion. Otherwise, you might not get
the results you expect. Because the INSPECT statement is only used to
replace blanks with zeros, INSPECT is unnecessary if you assign the Zero
Fill attribute to the relevant fields. (For more detail on assigning the Zero
Fill attribute, see the VAX—11 FMS Utilities Reference Manual.)

5.10.1 Data Conversion on PIC X Variables

The following example from the Sample Application shows an explicit data
conversion operation on variables defined to be PIC X.

DATA DIVIGION,
WORKING-5TORAGE SECTION.

01 D-REGIST-AMTPAY PIC X(B).

01 N-CHECK-AMTPAY PIC X(G) VALUE IS ‘AMTPAY .
01 THMP_REG_ITEM_PAY_AMT PIC X(B).

01 NUM_REG_.ITEM.PAY_AMT FIC 9(B} comMe.

01 CURRENT _BALANCE FIC 8(G) GL.OBAaL .
01 TOTAL_PAYMENTS FIC 8(B) GLOBAL .+
01 N-CHECK -BALANC FIC B(B} GLOBAL .

CALL "FDVSRET" USING BY DESCRIPTOR D-REGIST-AMTPAY
BY DESCRIPTOR N-CHECK-AMTPAY.
MOVE D_REGIST-AMTPAY TO TMP_REG_ITEM_.PAY_AMT.
INSPEET THMP_REG_ITEM_PAY_AMT REPLACING ALL SPACE BY ZERD.
MOVE TMP.REGLITEM.PAY.AMT TO NUM_REG_ITEM_PAY_AMT.
SUBTRACT NUM.REG.ITEM.PAY.AMT FROM CURRENT_BALANCE.
ADD NUM_REG.ITEM_PAY_AMT TO TOTAL_PAYMENTS.
CALL "FDV&PUT"
USING BY DESCRIPTOR CURRENT_BALANCE
BY DESCRIPTOR WN-CHECK-BALANC.

In this example, the COBOL statement MOVE transfers the data stored in
the alphanumeric field D-REGIST-AMTPAY to the alphanumeric field
TMP_REG_ITEM_PAY_AMT. The INSPECT statement replaces the
spaces in the alphanumeric field TMP_REG_ITEM_PAY_AMT by zeros,
preparing the data for conversion and transfer to an integer field. The
MOVE statement again operates to transfer the data stored in
TMP_REG_ITEM_PAY_AMT to the integer field NUM_REG_
ITEM_PAY_AMT. Now subtraction and addition operations can be per-
formed on the integer data.

After the data operations have been completed, COBOL displays the value
for the balance in a right-justified field N-CHECK-BALANC. The right-
most digit from the program is displayed in the field’s rightmost character
position. The remaining digits of the character expression are placed to the
left of the rightmost digit. If output is longer than the field, FMS truncates
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on the left. (The Form Driver displays a data length error message
(FDV$_DLN) only if you have set FMS Debug mode.)

For other conversion options, see the general conversion routines in the
VAX—-11 Run-Time Library Reference Manual.

5.10.2 Data Conversion on PIC 9 Variables

The following example from the Sample Application shows COBOL’s im-
plicit data conversion on variables defined to be PIC 9. Because the Form
Editor assigned the Zero Fill attribute to CURRENT_BALANCE, no IN-
SPECT statement is necessary to replace spaces by zeros.

01 CURRENT.BALANCE PIC 9(&).
01  AMOUNT PIC 9{8).

+

CALL "FDY$RET" USING BY DESCRIPTOR CURRENT_-BALAMNCE .
BY DESCRIPTOR N-CHECK-BALANC.
EALL "FDV4RET® USING BY DESCRIPTOR AMOUNT .,
BY DESCRIPTOR N-CHECK-AMTPAY.
INSPECT AMOUNT REPLACING ALL SPACES BY ZERO.

IF CURRENT.BALANCE IS NOT LESS THAN AMOUNT THEN

4

+

5.11 Sample Application Program in VAX-11 COBOL

The FMS Sample Application program (SAMPCOB.COB) is part of the
FMS distribution kit. When FMS is installed, SAMPCOB.COB is placed in
the directory FMS$EXAMPLES. Designed to be a demonstration program
and learning tool, the Sample Application shows most of the features pro-
vided by FMS. The entire Sample Application program appears at the end
of this chapter.

5.11.1 Definition Files

The files FDVDEF.LIB, SMPCOBUAR.LIB, and SAMPCOB.LIB are part of
the Sample Application program package. When FMS is installed, these
files are placed in the directory FMS$EXAMPLES. The FDVDEF.LIB,
SMPCOBUAR.LIB, and SAMPCOB.LIB files appear after the Sample Ap-
plication source code.

5.11.1.1 FDVDEF.LIB — FDVDEF.LIB contains a variety of codes for the
Form Driver routines used in the Sample Application program. Although
these codes have been created for use in SAMPCOB.COB, they can provide
you with a helpful starting point as you create definitions for your own
application program. The file FDVDEF.LIB includes:

o FMS terminator codes

® Function key terminators returned from the FDVSGET and FDV$WAIT
calls
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$1
$ !
!
$ 1
$!
$ 1
$!
$ 1
$1
$!
$1
$!
$!
$!
$ COBOL
$ LINK

¢ Form Driver key functions for use with the FDV$DFKBD call

¢ User action routine (UAR) return codes, which are returned by the UARs
to the Form Driver:

Field completion UAR return codes
Help UAR return codes
Function key UAR refurn codes

e VMS status codes returned when Form Driver routines are called as func-
tions. These codes can be signaled.

¢ FMS status codes returned when the FDV3$STAT routine is called as =a
function

® Declarations of Form Driver routines

5.11.1.2 SAMPCOB.LIB — The file SAMPCOB.LIB contains the data decla-
rations specific to the Sample Application program. These data definitions
are only useful in the context of the sample program.

5.11.1.3 SMPCOBUAR.LIB — The file SMPCOBUAR.LIB includes declara-
tors for variables and constants used in user action routines. Like the other
definition tables (FDVDEF.LIB and SMPCOBUAR.LIB), SMPCOB-
UAR.LIB is a useful model for creating files for your own program.

5.11.2 Command File for Building the Sample Application
Program

The command file for building the Sample Application program includes all
the information that you need to compile and link SAMPCOB.COB. When
FMS is installed, the command file is placed in the directory FMS$EXAM-
PLES.

SsAMPCOB . COM
Compile and linK the COBOL version of the FMS VU2 Sample Aprlication
The COBOL source files are: SAMPCOB.COB
FDVDEF.LIB
SAMPCOB.LIB
SMPCOBUAR.LIB
SMPVECTOR.0B.J and SMPMEMRES.0BJ were produced by the FMS commands:

$ FMS/VECTOR/DUTPUT=85MPVECTOR SAMP.FLB
$ FMS/MEMORY/DUTPUT=3MPMEMRES SAMP.FLB/FORM=(HELP.KEYS +HELP._MENU?

SAMPCOB
SAMPCOB » FMS$EXAMPLES:SMPVECTOR » FMS$EXAMPLES : SMPMEMRES
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Chapter 6

Programming FMS Applications in VAX-11
FORTRAN

The FMS Form Driver processes all Form Driver calls according to VAX-11
standards and language-specific rules. These rules define how arguments
are passed to the Form Driver and how values are returned to your pro-
gram. Language-specific information is briefly presented in this manual.
For more detail, refer to the VAX-11 FORTRAN document set.

Your VAX-11 FORTRAN application program must comply with the re-
quirements of the VAX-11 FORTRAN FMS interface. Topics discussed in
this chapter include:

¢ Form Driver Routines
Invoking Form Driver Routines as Subroutines
Accessing Form Driver Status Codes as Functions

¢ Argument Passing in FMS
® Null Arguments

¢ FMS Data Types
Character Strings
Longword Binary Integers
Word Binary Integers

® Non-FMS Data Types
¢ One-Dimensional Arrays

® Allocation: Workspace, Terminal Control Area, and Run-Time Memory-
Resident Form Area

® Precautions for Using FMS
® Data Conversion

® Sample Application Program in VAX-11 FORTRAN
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6.1 Form

A sample program written in FORTRAN (SAMPFOR.FOR) appears at the
end of this chapter. Following the code for SAMPFOR.FOR are Form
Driver definition files created for SAMPFOR.FOR. Command file informa-
tion needed to build the Sample Application program is in Section 6.10.2.

Examples from the Sample Application are used throughout the text to
illustrate language issues. Where appropriate examples from SAMP-
FOR.FOR do not exist, other examples are provided.

Driver Routines

You can call any FMS routine as a subroutine or as a function. Syntax
follows standard VAX—11 FORTRAN requirements.

6.1.1 Invoking Form Driver Routines as Subroutines

You use the procedure call statement to invoke an FMS Form Driver rou-
tine. For example:

CALL FDV$WAIT ()

Calls the Form Driver routine FDV$WAIT and passes no arguments.

CALL FDVSGET (QPTION: TERMINATOR, ‘OPTION")

Calls the Form Driver routine FDV$GET and passes three arguments.

See Appendix A for a complete list of Form Driver calls. The calling se-
quence for each Form Driver routine, data access codes, data types, and
passing mechanisms are presented in language-independent notation as
specified by the VAX-11 Procedure Calling and Condition Handling
Standard. For further detail about the VAX-11 Procedure Calling and Con-
dition Handling Standard, refer to the VAX-11 Run-Time Library Refer-
ence Manual.

6.1.2 Accessing Form Driver Status Codes as Functions

An FMS status code is returned to the calling program at the completion of
all Form Driver calls. To receive the returned status code from a Form
Driver routine, you activate the routine with a function reference rather
than with a call statement. Note that this returns a standard VMS status
code. For portability, other status mechanisms can also be used. (For more
information, see the VAX—11 FMS Form Driver Reference Manual, Chapter
2.)

Before you reference a status_return function, you declare its data type to
be INTEGER*4. The following statements declare and call FDVSGET as an
FMS function:

INTEGER*4 FDU$GET
INTEGER#4 RETURN.STATUS

RETURN_STATUS = FDVY$GET (OPTION.: TERMINATOR,» ‘OPTION')
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Alternatively, you can implicitly declare the data type of all FMS function
names, using the IMPLICIT statement. The declaration IMPLICIT INTE-
GER*4 F declares the data type of all the Form Driver subroutines to be
INTEGER*4 since all FMS-related names begin with F. Note that you can-
not use this method if you are using the IMPLICIT NONE statement to
ensure explicit declaration of all names in your program.

6.2 Argument Passing in FMS

The argument passing mechanism refers to the way in which data is passed
to a called routine. The VAX-11 Procedure Calling Standard has three
methods for passing arguments:

* By reference
¢ By descriptor

® By value

FMS routines, however, expect arguments to be passed only by reference
and by descriptor.

By reference specifies that the storage location of the argument is passed
to the routine. FMS expects integers to be passed by reference, which is also
the FORTRAN default passing mechanism for integers.

By descriptor specifies that the address of a descriptor data structure is
passed to the routine. FMS expects character strings and integer arrays to
be passed by descriptor, which is the FORTRAN default passing mecha-
nism for character strings (but not integer arrays).

Integer arrays require special treatment. Although the FORTRAN default
passing mechanism for integer arrays is by reference, FMS has built-in
functions for passing arguments when you wish to overridle FORTRAN
default mechanisms. In this case, you can use the DESCR function to
force the argument list entry to use the descriptor mechanism. For exam-
ple:

INTEGER+4 WORKSPACE (3)
CALL FDV&AWKEP (XDESCR(WORKSPACE) + Z000)

6.3 Null Arguments

When the call syntax includes optional arguments and you do not wish to
specify all of the information, you can use null arguments. Any optional
argument can be omitted to simplify your program. A comma functions as a
placeholder for each null argument. Optional arguments to the right of the
last specified argument can simply be omitted from the call. In the follow-
ing example, the FDVSGETAL call passes only the field terminator value:

CALL FDV$GETAL (s FLDTRM)
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6.4 FMS Data Types

6.4.1 Character Strings

The character string is one of the general data types used by FMS. For
example, the FDV$GET call passes the character strings for field value
(OPTION) and field name (‘OPTION):

CALL FDV$GET (OPTION:+ TERMINATOR: ‘OPTION’)

You must be certain that your strings are initially declared to be long
enough to accommodate your FMS data. One option is to declare your fixed-
length strings to be the exact length of the FMS data to be returned. You
can use the FMS/DESCRIPTION/DECLARATIONS command to get the
length of the strings.

Alternatively, a single string variable can be used in different FMS calls to
transfer data to or from several forms and fields. You must declare the
string variable to be at least as large as the longest field value string that
will be returned to your program. You can use the FDV$RETLE call to
return the length of the valid portion of the field value in the string varia-
ble. This length can then be used when referencing the data that has been
entered in the field. For example:

CHARACTER#100 ACCOUNT

CALL FDU%GET (ACCOUNTs TERMINATOR: ‘FIELD’)
CALL FDV$RETLE (LENGTHFIELD. 'FIELD’)

MRITE (10:%) ACCOUNT (:LENGTHFIELD)

After the execution of the FDVSRETLE call, LENGTHFIELD is equal to
the length of the field named FIELD.’ It is also equal to the valid portion of
the string that is defined by the string descriptor ACCOUNT. LENGTH-
FIELD can now be used to reference the data that was entered in the field
named ‘FIELD’, and that is now in the variable ACCOUNT. If you do not
use the substring specifier (LENGTHFIELD) when referencing
ACCOUNT, you will reference the entire variable, including any blanks
used by the Form Driver to pad the string.

A useful application of the FDVSRETLE call is in general purpose user
action routines.

6.4.2 Longword Binary Integers

The longword binary integer is another general data type used by FMS. For
example, the FDVSATERM call passes the longword value for terminal
control area (12) and logical I/O channel number (2}

CALL FDV$ATERM (ZDESCR(TCA}12.,2)

64 Programming FMS Applications in VAX-11 FORTRAN



Numeric arguments must be longword binary integers (INTEGER*4). If
you pass other numeric types to the Form Driver, the calls do not work
properly. An exception is the FDV$DFKBD call (see next section).

Note that you can declare numeric arguments to be INTEGER because the
VAX default is INTEGER*4. This will increase the compatibility of your
program with PDP-11s, which have a default of INTEGER*2,

6.4.3 Word Binary Integers

The defkbd argument is a word integer array passed when the
FDV$DFKBD routine is called. FMS expects arrays to be passed by descrip-
tor.

6.5 Non-FMS Data Types

FORTRAN data types that are not recognized by FMS can be used in your
FORTRAN application program provided they are not passed to the Form
Driver.

6.6 One-Dimensional Arrays

One-dimensional arrays are structures that can be used in FMS for the
following arguments:

¢ tca (terminal control area)
¢ wksp (workspace)
* mloc (memory location)

® defkbd (define keyboard)

You must provide FMS with storage space for these arguments. You can do
that by defining them to be:

¢ INTEGER*4 arrays or character strings for tca, wksp, and mloc

¢ word integer arrays for defkbd

In the Sample Application program, the tca, wksp, and mloc arguments are
passed to several Form Driver routines. These arguments are defined as
integer array variables. The following declarations establish names and
storage for the integer array variables WORKSPACE, CHECKWKSP,
TCA, and MENU_FORM:

C Data definitions

INTEGER WORKSPACE (3} 'General worKspace

1 CHECKWKGSP (33 !Check workspace

2 TCA (3 'Terminal Controcl Area

3 MENULFORM (300) » 1Storade for memorv-resident form
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You may alternatively declare these variables to be character strings in
your own application program. You could then take advantage of FOR-
TRAN’s default passing mechanism for character strings (by descriptor).
This would avoid the need to use %DESC to force the descriptor mechanism
for passing integer arrays. Furthermore, you could then declare the actual
storage area of character strings in bytes. The following statements declare
and allocate space to the character strings WORKSPACE, CHECKWKSP,
and TCA:

CHARACTER*12 HWORKSPACE
CHARACTER#1Z2 CHECKWKSFP
CHARACTER#1Z TCA

6.7 Allocation: Workspace, Terminal Control Area, and Run-Time
Memory-Resident Form Area

The FMS workspace, terminal control area, and run-time memory-resident
form area variables are character strings or longword integer arrays. These
variables should be placed in a common storage area of your program. Note
that this is not done in the Sample Application program. The sample pro-
gram’s structure protects the workspaces, terminal control areas, and run-
time memory-resident form areas implicitly.

The Form Driver needs 12 bytes to associate user information about each
workspace and terminal control area. The allocation for a run-time mem-
ory-resident form area must be the size of the form. The space for all of
these variables is allocated by your application program. Note that FMS
uses only 12 bytes of space for the workspace and terminal control area
allocation. Any allocation greater than 12 bytes is wasted. You declare your
workspace, terminal control area, and run-time memory-resident form area
only once. FMS remembers their addresses after the addresses have been
initially passed to the Form Driver.

For each workspace, the Form Driver also allocates an additional amount of
storage space based on your estimate of the amount of memory needed to
store your largest form. If your estimate is too small, the Form Driver
allocates more space automatically, but performance may be affected. An
adequate estimate results in more efficient operation of the Form Driver.
You can use the FMS/DIRECTORY/FULIL command to find out how much
space to allocate.

In the following example from the Sample Application program, workspace
is allocated and the FDV$AWKSP routine is called. When the
FDV$AWKSP routine is called, the first argument (WORKSPACE) speci-
fies the area of memory to be used for your workspace. The second argu-
ment specifies an estimate of the workspace size that you will need to
display the largest form in your application.

c Data definitions

INTEGER WORKSPACE {(3) IGeneral worksrace
1 CHECKHKEP (3} iICheck wonrksprace

CALL FDVUSAWKSP (ZDESCR(CHECKWKSP)» 2000)
CALL FDV#AWKEP (%DESCR{WDRKEPACE)» 2000)
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6.8 Precautions for Using FMS
6.8.1 Memory Areas Used Exclusively by FMS

The locations for terminal control area, workspace, and run-time memory-
resident form area are used exclusively by FMS. The terminal control area
and workspace are attached with the FDVSATERM and FDV$AWKSP
calls and remain allocated until the FDV$SDTERM and FDV$DWKSP calls
are issued or until the program ends. The run-time memory-resident form
area, used in the FDVSREAD call, remains allocated until the FDV$DEL
call is issued or until the program ends. You never touch the terminal
control areas, workspaces, or run-time memory-resident form areas in your
program except to pass their addresses to the Form Driver.

6.8.2 Why You Should Use the COMMON Attribute

Parameters to the following Form Driver routines should be used with
caution:

FDV$ATERM Attach terminal

FDVSAWKSP  Attach form workspace
FDV$READ Read form into memory
FDV$SSRV Specify status reporting variables

For example, once an FDV$SSRYV call is issued, the program variables that
contain the FMS status and RMS status become volatile and can change at
any call point. As a general rule, you should place the status reporting
variables in COMMON.

In cases where you need both the FMS and RMS statuses, the FDVSSTAT
routine can be used. Note that only the FDV$STAT and FDV$SSRYV calls
provide RMS status. With the FDV$STAT routine, you do not have to
worry about volatility.

The locations for terminal control area, workspace, run-time memory-resi-
dent form area, and status reporting variables must all continue to exist
while the Form Driver is using them. They must remain allocated until the
terminal control area and workspace are detached, until forms in memory
location are deleted, and until the status reporting variables are no longer
used. The variables can be protected by placing them in a common storage
area; otherwise, the compiler might place them in dynamic storage or reuse
their storage area.

6.9 Data Conversion

FMS uses only ASCII character strings to display data. All information
displayed on the terminal screen, and all information received from the
terminal operator, is represented as ASCII field values. Any manipulation
of numeric data requires conversion of ASCII character strings to numeric
data, and conversion of numeric data back to ASCII character strings. In
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the following discussion of conversion routines, you should assume that the
receiving data type can support the largest number that is likely to be
generated.

In the Sample Application, the following steps are taken to get a new ac-
count balance after writing a check.

CALL FDVSREY (RI.AMTPAY. ‘AMTEAY )
READ (RI_AMTPAY,» ‘'(IB) ') AMTPAY
BALANCE = BALANCE - AMTPAY

TOTPAY = TOTPAY + AMTPAY

WRITE (RI_BALANCE: “(IB)‘} BALANCE
CALL FDV$PUT (RI_BALANCE: BALANCE")

In this example, the FORTRAN internal file READ converts the character
variable RI_AMTPAY to the integer variable AMTPAY according to the
format specification of I6. The integer value of the variable AMTPAY is
subtracted from the integer value of the variable BALANCE to produce a
new value for BALANCE. When converting ASCII to numeric, your appli-
cation is assured a successful conversion if the field on the form was defined
as numeric. This eliminates the need for an “ERR =" clause on the READ
statement.

After the data operations have been completed, the FORTRAN internal file
WRITE converts the integer variable BALANCE to a character expression
RI_BALANCE. The value for the balance is displayed in the right-justified
field ‘BALANCE’. The rightmost digit from the program is displayed in the
field’s rightmost character position. The remaining digits of the character
expression are placed to the left of the rightmost digit. If output is longer
than the field, FMS truncates on the left. (The Form Driver displays a data
length error message (FDV$_DLN) only if you have set FMS Debug mode.)

For other data conversion options, see the general conversion routines in
the VAX-11 Run-Time Library Reference Manual.

6.10 Sample Application Program in VAX-11 FORTRAN

The FMS Sample Application program (SAMPFOR.FOR) is part of the
FMS distribution kit. When FMS is installed, SAMPFOR.FOR is placed in
the directory FMS$EXAMPLES. Designed to be a demonstration program
and learning tool, SAMPFOR.FOR shows most of the features provided by
FMS. The entire Sample Application program appears at the end of this
chapter.

6.10.1 Form Driver Definition Files

The files FDVDEF.FOR, SMPACCOM.FOR, SMPREGCOM.FOR,
SMPSTATUS.FOR, and SMPWORK.FOR are part of the Sample Applica-
tion program package. When FMS is installed, these files are placed in the
directory FMSSEXAMPLES. They appear after the Sample Application
source code.
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FDVDEF.FOR contains a variety of codes for the Form Driver routines
used in the Sample Application program. Although these codes have been
created for use in SAMP.BAS, they can provide you with a helpful starting
point as you create definitions for your own application program. The file
FDVDEF.FOR includes:

¢ FMS terminator codes

¢ Function key terminators returned from the FDV$GET and FDVSWAIT
calls

¢ Form Driver key ffunctions for use with the FDV$DFKBD call

o User action routine (UAR) return codes, which are returned by the UARs
to the Form Driver:

Field completion UAR return codes
Help UAR return codes
Function key UAR return codes

o VMS status codes returned when Form Driver routines are called as func-
tions. These codes can be signaled.

e FMS status codes returned when the FDV$STAT routine is called as a
function

¢ Declarations of Form Driver routines

6.10.2 Command File for Building the Sample Application
Program

The command file for building the Sample Application program includes all
the information that you need to compile and link SAMPFOR.FOR. When
FMS is installed, the command file is placed in the directory

FMS$SEXAMPLES.
3 SAMPFOR « COM
%1
%! Campile and link the FORTRAN versiown of the FMSZ YZ Samrle Aprrlication
&1
%! The FORTRAN source files are: SAMPFORWFOR
&1 FDVDEF.FOR
%1 SMPACCOM.FOR
%1 SMPREGCOM.FOR
% SMPSTATUS.FOR
%! SMPWORK .FOR
%!
$ SMPYELTOR.OBJ and SMPMEMRES.OBJ were produced by the FMS gommands:
$!
$ ! ¢ FMS/VECTOR/OUTPUT=SHMPVECTOR SAMP.FLB
$! % FMS/MEMORY/0UTPUT=8MPMEMRES SAMP.FLB/FORM=(HELP._.KEYS HELP_MENU)
$1
$ LIBRARY/CREATE/TERXRT SMPFORTHKT SMPACCOM.FOR /MODULE=ACCOUNT_COMMON »-
SMPREGCOM.FOR /MODULE=REGISTER_.COMMON 4
SMPETATUS .FOR /MODULE=STATUS_.AREA -
SMPWORK .FOR /MODULE=WORK_AREA
%1
% FORTRAN SAMPFOR
% LINK SAMPFOR y FMS$EXAMPLES:SMPYECTOR » FMS$EXAMPLES:SMPMEMRES
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Chapter 7
Programming FMS Applications in VAX-11 PASCAL

The FMS Form Driver processes all Form Driver calls according to VAX-11
standards and language-specific rules. These rules define how parameters
are passed to the Form Driver and how values are returned to your pro-
gram. Language-specific information is briefly presented in this manual.
For more detail, refer to the VAX-11 PASCAL document set.

Your VAX-~11 PASCAL application program must comply with the re-
quirements of the VAX-11 PASCAL FMS interface. Topics discussed in
this chapter include:

¢ Form Driver Routines
Invoking Form Driver Routines as Procedures
Accessing Form Driver Status Codes as Functions

¢ Parameter Passing in FMS
¢ Null Arguments
¢ Entry Point Definitions

* FMS Data Types
Character Strings
Longword Binary Integers
Word Binary Integers

* Non-FMS Data Types
¢ One-Dimensional Arrays

¢ Allocation: Workspace, Terminal Control Area, and Run-Time Memory-
Resident Form Area

® Precautions for Using FMS
® Data Conversion

e Sample Application Program in VAX-11 PASCAL
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A sample program written in PASCAL (SAMPPAS.PAS) appears at the
end of this chapter. Following the code for the Sample Application are Form
Driver environment files which you may wish to include in your own appli-
cation program. Command file information needed to build the Sample Ap-
plication program is in Section 7.11.2.

Examples from the Sample Application are used throughout the text to
illustrate language issues. Where appropriate examples from SAMP-
PAS.PAS do not exist, other examples are provided.

7.1 Form Driver Routines

You can call any FMS routine as a procedure or as a function. Syntax
follows standard VAX-11 PASCAL requirements.

7.1.1 Invoking Form Driver Routines as Procedures

You can invoke a Form Driver routine as a procedure as shown in the
following examples:

FOVSWAIT ()3

Calls the Form Driver routine FDV$WAIT and passes no parameters.

FDU$GET (FLDVAL := DOptions FLDTRM := Terminateor: FLONAM := ‘QPTIDN’)

Calls the Form Driver routine FDV$GET and passes three parame-
ters.

See Appendix A for a complete list of Form Driver calls. The calling se-
quence for each Form Driver routine, data access codes, data types, and
passing mechanisms are presented in language-independent notation speci-
fied by the VAX~11 Procedure Calling and Condition Handling Standard.
For further detail about the VAX-11 Procedure Calling and Condition
Handling Standard, refer to the VAX-11 Run-Time Library Reference
Manual.

7.1.2 Accessing Form Driver Status Codes as Functions

An FMS status code is returned to the calling program at the completion of
all Form Driver calls. To receive the returned status code from a Form
Driver routine, you activate the routine with a function designator. Note
that this returns a standard VMS status code. For portability, other status
mechanisms can also be used. (For more information, see the VAX-11 FMS
Form Driver Reference Manual, Chapter 2.)

The following statement calls FDV$GET as an FMS function:

STATUS_RETURN = FDV&GET (OPTION, TERMINATOR: 'OPTIDON’) S
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7.2 Parameter Passing in FMS

The parameter passing mechanism refers to the way in which data is
passed to a called routine. The VAX--11 Procedure Calling Standard has
three methods for passing parameters:

¢ By reference
* By descriptor

* By value

FMS routines, however, expect parameters to be passed only by reference
and by descriptor.

By reference specifies that the storage location of the parameter is passed
to the routine, FMS expects integers to be passed by reference which is the
PASCAL default passing mechanism for all data types.

By descriptor specifies that the address of a descriptor data structure is
passed to the called routine. FMS expects character strings and arrays to be
passed by descriptor. The default passing mechanism for conformant arrays
(those that assume the characteristics of their actual arguments) is by de-
scriptor. However, the PASCAL default passing mechanism for character
strings is by reference. Consequently, the [CLASS_S] attribute is used to
force use of the [CLASS_S] string descriptor mechanism for passing charac-
ter strings to the FMS routine. For example:

EASYNCHRONOUS] FUNCTION FDU$RETCX
UAR teca @ [VOLATILE] ARRAY [#£11..$ul:INTEGER] OF INTEGER:
VAR whkse 3 [VUODLATILE] ARRAY [$12..%u2:INTEGER] OF INTEGER:
VAR frinnam 3 [CLASS_8]1 PACKED ARRAY [$13..%u3:INTEGERI 0OF CHAR:
VAR uarval @ [CLASS_.5]1 PACKED ARRAY [$14..%ud:INTEGERI OF CHAR?
VAR gpurpos @ [VOLATILE] INTEGERS
VAR fldtrm @ [VOLATILEY INTEGERS:
VAR insowr : [WOLATILEDl INTEGERS
VAR hlpnum : [VOLATILEY INTEGER) : EINTEGERSF EXTERNALS

7.3 Null Arguments

When the call syntax includes optional parameters and you do not wish to
specify all of the information, you can use null arguments. Each optional
parameter can be omitted to simplify your program. Optional parameters to
the right of the last required parameter can simply be omitted from the
call. In the following example, the FDV$GETAL call passes only the field
terminator value:

FDU$SGETAL (FLDTRM ;= Terminator)}:

PASCAL has two ways to specify null arguments. One approach is to use
nonpositional syntax. You use named parameters and do not reference the
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omitted parameters. The other approach is to use positional parameters
and represent null parameters by a comma. Thus, the following two state-
ments are equivalent:

FDV$GETAL (FLDTRM := Terminator)
FOUSGETAL (Terminatorsss)

All optional parameters must be declared with a default value (usually
%IMMED 0).

VAX-11 PASCAL supports null arguments by allowing you to supply a
default immediate value of zero in the declaration of the routine to which
the null argument is to be passed. For example, in the declaration of the
function FDVSATERM, a default immediate value of zero is supplied to the
parameters size, channel, and terminal.

LAGYNCHRONOUS] FUNCTION FDUSATERM (
VAR tea : [VOLATILEY ARRAY [$11..%ul : INTEGER]I OF INTEGER;

gize @ INTEGER := XIMMED ©F
channel : INTEGER := ZIMMED O3
terminal : INTEGER := ZIMMED 0) : INTEGERF EXTERNAL

A call to the FDV$ATERM routine declared above follows:

FOUSATERM {terminals 12+ 14)4

The following call is equivalent but it leaves off the trailing comma:

FDYSATERM (terminal.: 12, 1)3%

7.4 Entry Point Definitions

The most difficult part of calling external routines from PASCAL is defin-
ing the entry points. Every entry point used in a PASCAL program must be
declared with all its parameters and their types.

It is extremely important to have complete, correct definitions of all the
entry points and their arguments. Your program will not compile if the
number, data types, and uses of arguments in a call do not agree with their
declarations. The include file FDVDEF.PAS contains definitions for the
Form Driver constants and entry points. To access the Form Driver entry
points, your program must inherit the precompiled environment file
FDVDEF.PEN. The following steps can be performed:

1. Obtain the source file FDVDEF.PAS from the directory called
FMS$EXAMPLES.

2. Compile the file FDVDEF.PAS to produce the precompiled environ-
ment file FDVDEF.PEN:

% PASBCAL/ENVIRONMENT FDUDEF . PAS

3. Incorporate the precompiled environment file FDVDEF.PEN into your
program:

CINHERIT{'FDYDEF.PEN’)IPROGRAM name +. .1}
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Many calls to FMS have a variable number of arguments. If you use the file
FDVDEF.PEN, you do not have to worry about these variations in specified
arguments because FDVDEF.PEN has the entry points for the Form Driver
defined.

7.5 FMS Data Types
7.5.1 Character Strings

The character string is one of the general data types used by FMS. For
example, the FDV$GET call passes the character strings for field value
(Option) and field name (OPTION"):

FDUSGET (QPTION: TERMIMATOR, ‘OPTION’)

7.5.1.1 Declaring Fixed-Length Strings — Although FMS accepts both vary-
ing-length and fixed-length strings as parameters, it treats all strings as if
they were fixed length. In other words, FMS does not alter the length of a
varying-length string descriptor when it returns values to the output
parameters. When you use fixed-length strings, you must be certain that
your strings are initially declared to be long enough to accommodate your
FMS data. When you use varying-length strings, be certain that the upper
boundary of the string is large enough to accommodate the maximum
string length expected for that variable.

Two approaches are available for satisfying the fixed-length string cons-
traints of FMS. One option is to declare your fixed-length strings to be the
exact length of the FMS data to be returned. You can use the
FMS/DESCRIPTION/DECLARATIONS command to get the length of the
strings.

Alternatively, a single string variable can be used in different FMS calls to
transfer data to or from several forms and fields. You must declare the
string variable to be at least as large as the longest field value string
that will be returned to your program. You can use the
FMS/DESCRIPTION/BRIEF command to get this information. Use the
FDVSRETLE call to return the length of the valid portion of the field value
in the string variable. This length can then be used when referencing the
data that was entered in the field.

FDU$SGET (ACCOUNT, TERMINATOR, ‘FIELD’):
FOUSRETLE (LENGTHFIELD:s ‘FIELD’) %

WRITE (SUBSTR (ACCOUNTs 1+ LENGTHFIELD)):

After the FDVSRETLE call, LENGTHFIELD is equal to the length of the
field named ‘FIELD. It is also equal to the the valid portion of the string
that is defined by the string descriptor ACCOUNT. LENGTHFIELD can
now be used to reference the data that was entered in the field named
‘FIELD’. If you do not use the PASCAL SUBSTR function when designat-
ing ACCOUNT, you will designate the entire variable, including any
blanks used by the Form Driver to pad the string.

A useful application of the FDVSRETLE call is in general purpose user
action routines.
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7.5.2 Longword Binary Integgers

The longword binary integer is another general data type used by FMS. For
example, the FDVSATERM call passes the longword value for terminal
control area size (12) and logical I/O channel number (2):

FDUSATERM (TCA := Tca: Size = 12+ Channel 1= 2)3

Numeric arguments must be longword binary integers. If you try to pass
other numeric types to the Form Driver, the calls do not work properly. An
exception is the FDVSDFKBD call (see the next section).

7.5.3 Word Binary Integers

The defkbd argument is a word integer array passed when the
FDV$DFKBD routine is called. FMS expects arrays to be passed by descrip-
tor.

7.6 Non-FMS Data Types

PASCAL data types that are not recognized by FMS can be used in your
PASCAL application program provided they are not passed to the Form
Driver.

7.7 One-Dimensional Arrays

One-dimensional arrays are structures that can be used in FMS for the
following arguments:

® tca (terminal control area)
* wksp (workspace)
* mloc (memory location)

¢ defkbd (define keyboard)

You must provide FMS with storage space for these arguments. You can do
that by declaring them to be:

¢ longword integer arrays or character strings for tca, wksp, and mloc

® word integer arrays for defkbd

In the Sample Application program, the tca, wksp, and mloc arguments are
passed to several Form Driver routines. These arguments are declared to be
integer array variables. You may alternatively declare these variables to
be character strings. (The strings can be static or varying length but must
be extended to the proper length.) If you declare these variables to be char-
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VAR

7.8

acter strings, you need to redefine all of the entry points that reference
terminal control area, workspace, and memory location. Otherwise, you
will get compile errors.

The following declarations establish names and storage for the integer ar-
ray variables Workspace, Checkwksp, Teca, and Menu_form:

Horkspace 3 [VOLATILEI ARRAY {1..,3]1 OF INTEGER: { General workspace }
ChecKkwkse ¢ [VOLATILE] ARRAY [1..31 OF INTEGER: { Check workseace ¥
Tca = [VOLATILE] ARRAY [1..3] OF INTEGER? {f Term Control Area 3%
Menu.form : [VYOLATILE]l ARRAY [1,.3001 OF INTEGERS?

{ Storade for memorv-resident forms ¥

Allocation: Workspace, Terminal Control Area, and Run-Time
Memory-Resident Form Area

The FMS workspace, terminal control area, and run-time memory-resident
form area variables are character strings or longword integer arrays. These
variables should be declared with the VOLATILE attribute.

The Form Driver needs 12 bytes to associate user information about each
workspace and terminal control area. The allocation for a run-time mem-
ory-resident form area must be the size of the form. The space for all of
these variables is allocated by your application program. Note that FMS
uses only 12 bytes of space for the workspace and terminal control area
allocation. Any allocation greater than 12 bytes is wasted. You declare your
workspace, terminal control area, and run-time memory-resident form area
only once. FMS remembers their addresses after the addresses have been
initially passed to the Form Driver.

For each workspace, the Form Driver also allocates an additional amount of
storage space based on your estimate of the amount of memory needed to
store your largest form. If your estimate is too small, the Form Driver will
allocate more space automatically, but performance may be affected. An
adequate estimate results in more efficient operation of the Form Driver.
You can use the FMS/DIRECTORY/FULL command to find out how much
space to allocate.

In the following example from the Sample Application program, workspace
is allocated and the FDVSAWKSP routine is called. When the
FDVSAWKSP routine is called, the first argument (WORKSPACE) speci-
fies the area of memory to be used for your workspace. In the declaration
section of your program, 12 bytes (3 longwords) are allocated to workspace
storage. The second argument in the FDVSAWKSP call specifies an esti-
mate of the workspace size (2000 bytes) that you will need to display the
largest form in your application.

VAR HWorKkspace : [VOLATILE] ARRAY [1..31 BF INTEGERS
FDV$AWSKP (WORKSPACE +2G00) 5
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7.9 Precautions for Using FMS
7.9.1 Memory Areas Used Exclusively by FMS

The locations for terminal control area, workspace, and run-time memory-
resident form area are used exclusively by FMS. The terminal control area
and workspace are attached with the FDVSATERM and FDV$AWKSP
calls and remain allocated until the FDV$DTERM and FDV$DWKSP calls
are issued or until the program ends. The run-time memory-resident form
area, used in the FDVSREAD call, remains allocated until the FDV$DEL
call is issued or until the program ends. You never touch the terminal
control areas, workspaces, or run-time memory-resident form areas in your
program once you have declared them except to pass their addresses to the
Form Driver.

7.9.2 Why You Should Use the VOLATILE Attribute

Parameters to the following Form Driver routines should be used with
caution:

FDV$ATERM Attach terminal

FDV3AWKSP Attach form workspace
FDV$READ Read form into memory
FDV$SSRV Specify status reporting variables

For example, once an FDV$SSRYV call is issued, the program variables that
contain the FMS status and RMS status become volatile and can change at
any call point. As a general rule, you should place the status variables in
static storage.

In cases where you need both the FMS and RMS statuses, the FDV$STAT
routine can be used. Note that only the FDV$STAT and FDV$SSRV calls
provide RMS status. With the FDV$STAT routine, you do not have to
worry about volatility.

The locations for terminal control area, workspace, run-time memory-resi-
dent form area, and status reporting variables must all continue to exist
while the Form Driver is using them. They must remain until the terminal
control area and workspace are detached, until forms in memory location
are deleted, and until the status reporting variables are not used anymore.
The variables can be protected by declaring them in static storage with the
VOLATILE attribute; otherwise, the compiler might place them in dy-
namic storage or reuse their storage area.

7.10 Data Conversion

FMS uses only ASCII character strings to display data. All information
displayed on the terminal screen, and all information received from the
terminal operator, will be represented as ASCII field values. Any manipu-
lation of numeric data requires conversion of ASCII character strings to
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numeric data, and conversion of numeric data back to ASCII character
strings. In the following discussion of conversion routines, you should as-
sume that the receiving data type can support the largest number that is
likely to be generated.

In the Sample Application, the following steps are taken to get a new ac-
count balance after writing a check:

WITH RedisteritemllLastRedisterNumberl DO

BEGIN

FDVSRET (FLDVAL := Amtravs FLDONAM := 'AMTPAY ‘)3

READY (Amtrpar s Amount_paid)}i

Current-Balance := Current.Balance - Amount.paid}
TotalPavyment := TotalParvment + Amount_paid}

FDUSPUT (FLDVAL = Inteder_to_Text (Current_Balance)

FLDNAM := 'BALANCE’) 3

In this example, the READV procedure is used to convert the character
string expression Amtpay to an integer variable Amount_paid, which is
used to hold the data item’s value. The integer value of the variable
Amount_paid is subtracted from the integer value of the wvariable
Current_Balance to produce a new value for Current_Balance. The value of
Amount_paid is also added to the integer value of the variable TotalPay-
ment to produce a new value for TotalPayment.

After the data operations have been completed, the function Inte-
ger_to_Text converts the integer value of the variable Current_Balance to
the corresponding ASCII character expression. (Note that the function Inte-
ger_to_Text is not a PASCAL predeclared function; it is a user-defined
function created for the Sample Application program.) After the value for
balance has been converted to a character expression, it is displayed in a
right-justified field ‘BALANCE.’ The rightmost digit from the program is
displayed in the field’s rightmost character position. The remaining digits
of the character expression are placed to the left of the rightmost digit. If
output is longer than the field, FMS truncates on the left. (The Form Driver
displays a data length error message (FDV$_DLN) only if you have set
FMS Debug mode.)

7.11 Sample Application Program in VAX-11 PASCAL

The FMS Sample Application program (SAMPPAS.PAS) is part of the FMS
distribution kit. When FMS is installed, SAMPPAS.PAS is placed in the
directory FMS$EXAMPLES. Designed to be a demonstration program and
learning tool, the Sample Application shows most of the features provided
by FMS. The entire Sample Application program appears at the end of this
chapter.

7.11.1 Form Driver Definition Files

The file FDVDEF.PAS is part of the Sample Application program package.
When FMS is installed, FDVDEF.PAS is placed in the directory FMS$EX-
AMPLES. The FDVDEF.PAS file appears after the Sample Application
source code.
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%!
E 3
%!
%!
%1
%1
%!
$!
%!
$!
%!
%!

FDVDEF.PAS contains a variety of codes for the Form Driver routines used
in the Sample Application program. Although these codes have been cre-
ated for use in SAMP.PAS, they can provide you with a helpful starting
point as you create definitions for your own application program. The file
FDVDEF.PAS includes:

® Predeclared data types
¢ FMS terminator codes

¢ Function key terminators returned from the FDV3GET and FDV$WAIT
calls

¢ Form Driver key functions for use with the FDV$DFKBD call

¢ User action routine (UAR) return codes, which are returned by the UARs
to the Form Driver:
Field completion UAR return codes
Help UAR return codes
Function key UAR return codes

¢ VMS status codes returned when Form Driver routines are called as func-
tions. These codes can be signaled.

o FMS status codes returned when the FDVESTAT routine is called as a
function

¢ Form Driver entry point definitions

7.11.2 Command File for Building the Sample Application
Program

The command file for building the Sample Application program includes all
the information that you need to compile and link SAMPPAS.PAS. When
FMS is installed, the command file is placed in the directory FMS$EXAM-
PLES.

SsaMPPASEB . COM
Compile and link the PABCAL version of the FMS U2 Samrle Arrlication

The PASCAL source files are: SAMPPAS . PAS
FDVDEF . PAS

SMPUECTOR.08J and SMPMEMRES.,OB8J were produced by the FMS commands:

% FMS/VECTOR/QUTPUT=8MPVECTOR SAMP.FLB
¢ FMS/MEMORY/OUTPUT=5MPMEMRES SAMP.FLB/FORM=(HELP_KEYS sHELP_MENL)

¢ PASCAL FDYDEF /ENVIRONMENT
% PASCAL SAMPPAS

$ LINK

SAMPPAS: FDVDEF, FMS$EXAMPLES:SMPVECTOR:» FME$EXAMPLES: SMPMEMRES
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Chapter 8
Programming FMS Applications in VAX—-11 PL/I

The FMS Form Driver processes all Form Driver calls according to VAX—11
standards and language-specific rules. These rules define how arguments
are passed to the Form Driver and how values are returned to your pro-
gram. Language-specific information is briefly presented in this manual.
For more detail, refer to the VAX—-11 PL/I document set.

Your VAX-11 PL/ application program must comply with the require-
ments of the VAX-11 PL/I FMS interface. Topics discussed in this chapter
include:

¢ Form Driver Routines
Invoking Form Driver Routines as Procedures
Accessing Form Driver Status Codes as Functions

¢ Argument Passing in FMS
® Null Arguments
¢ Defining the Entry Points

® FMS Data Types
Character Strings
Longword Binary Integers
Word Binary Integers

¢ Declarations
¢ Non-FMS Data Types
¢ One-Dimensional Arrays

e Allocation; Workspace, Terminal Control Area, and Run-Time Memory-
Resident Form Area

¢ Precautions for Using FMS
¢ Data Conversion
e Sample Application Program in VAX-11 PL/1

81



8.1 Form

DEL

DCL

A sample program written in PL/I (SAMPPLI.PLI) appears at the end of
this chapter. Following the code for SAMPPLI.PLI are Form Driver defini-
tion files created for the sample program. Command file information
needed to build the Sample Application program is in Section 8.12.2.

Examples from the Sample Application are used throughout the text to
illustrate language issues. Where appropriate examples from SAMP-
PLI.PLI do not exist, other examples are provided.

Driver Routines

You can call any FMS routine as a subroutine or as a function. Syntax
follows standard VAX-11 PL/I requirements.

8.1.1 Invoking Form Driver Routines as Procedures

You use the procedure call statement to invoke an FMS Form Driver rou-
tine. For example:

CALL FDUSWAITH

Calls the Form Driver routine FDVEWAIT and passes no arguments.

CALL FDV4GET (OPTION,» TERMINATOR, ‘OPTION‘) S

Calls the Form Driver routine FDV$GET and passes three arguments.

See Appendix A for a complete list of Form Driver calls. The calling se-
quence for each Form Driver routine, data access codes, data types, and
passing mechanisms are presented in language-independent notation as
specified by the VAX-11 Procedure Calling and Condition Handling Stand-
ard. For further detail about the VAX-11 Procedure Calling and Condition
Handling Standard, refer to the VAX-11 Run-Time Library Reference
Manual.

8.1.2 Accessing Form Driver Status Codes as Functions

An FMS status code is returned to the calling program at the completion of
all Form Driver calls. To receive the returned status code from a Form
Driver routine, you activate the routine with a function reference rather
than with a call statement.

If you want to call an FMS routine as a function, you must specify the
RETURNS option with a FIXED BIN (31) data type. The following state-
ments reference FDV$GET as an FMS function:

FDVSGET ENTRY {CHAR (%), FIXED BIN {(31): CHAR (#): FIXKED BIN (31}
RETURNS (FIXED BIN (31)) DOPRTIONS (VARIABLE)S
STATUS FIXED BIN (31)}

STATUS = FDV$GET (OPTION, TERMINATOR, ‘OPTION')S
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8.2 Argument Passing in FMS

The argument passing mechanism refers to the way in which data is passed
to a called routine. The VAX-11 Procedure Calling Standard has three
methods for passing arguments:

® By reference
¢ By descriptor

¢ By value

FMS routines, however, expect arguments to be passed only by reference
and by descriptor.

By reference specifies that the storage location of the argument is passed
to the routine. FMS expects integers to be passed by reference, which is the
PL/I default passing mechanism for integers.

By descriptor specifies that the address of a descriptor data structure is
passed to the called routine. FMS expects character strings and arrays to be
passed by descriptor. PL/I automatically passes character strings and ar-
rays by descriptor if the parameter descriptors show a variable extent, as
they do in the FMS include files FDVDEFCAL.PLI and FDVDEFFNC.PLI.
Generally (in the EXTERNAL ENTRY declaration for FMS procedures),
specify all character strings and integer arrays in the parameter list with
(¥). This will force PL/I to always pass arguments by descriptor, which is
what FMS expects.

8.3 Null Arguments

When the call syntax includes optional arguments and you do not wish to
specify all of the information, you can use null arguments. Any optional
arguments can be omitted to simplify your program. A comma functions as
a placeholder for each null argument. Optional arguments to the right of
the last required argument can simply be omitted from the call. In the
following example, the FDV$GETAL call passes only the field terminator
value:

CaLL FDV#GETAL (FLDTRM)

8.4 Entry Point Definitions

The most difficult part of calling external routines from PIL/I is defining the
entry points. Every entry point used in a PL/I program must be declared
with all its parameters and their types.

It is extremely important to have complete, correct definitions of all the
entry points and their arguments. Your program may get warning mes-
sages if the number, data types, and uses of arguments in a call do not
agree with their declarations. The include files FDVDEFCAL.PLI and
FDVDEFFNC.PLI contain definitions for the entry points for the Form
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Driver. FDVDEFCAL.PLI is the file for procedure calls. FDVDEFFNC.PLI
is the file for function calls.

Many calls to FMS have a variable number of arguments. If you use the
include file FDVDEFCAL.PLI or FDVDEFFNC.PLI, you do not have to
worry about these variations in specified arguments because these include
files have the entry points for the Form Driver defined.

8.5 FMS Data Types
8.5.1 Character Strings

The character string is one of the general data types used by FMS. For
example, the FDV$GET call passes the character strings for field value
(OPTION) and field name (‘OPTION’):

CALL FDV4GET (OPTION, TERMINATOR, 'OPTION’)

8.5.1.1 Defining Character Strings — Use only CHARACTER for strings
passed to FMS. Do not use the CHARACTER VARYING attribute. You
must be certain that your strings are declared to be long enough to accom-
modate your FMS data.

Two approaches are available for satisfying the fixed-length string require-
ments of FMS. One option is to declare your fixed-length strings to be the
exact length of the FMS data to be returned. You can use the
FMS/DESCRIPTION/DECLARATIONS command to get the length of the

strings.

Alternatively, you can use a single string variable in different FMS calls to
transfer data to or from several forms and fields. You must declare the
string variable to be at least as large as the longest field value string that
will be returned to your program. You can use the FDVSRETLE call to
return the length of the valid portion of the field value in the string varia-
ble. This length can then be used when referencing the data that has been
entered in the field.

DECLARE ACCOUNT CHARACTER(1QO) 3

)

L]
CALL FDU$GET (ACCOUNT: TERMINATORs ‘FIELD’)i
CALL FDVU$RETLE (LENGTHFIELD., ‘FIELD?)}

PUT LIST (SUBSTR (ACCOUNT., 1., LENGTHFIELD));

After the execution of the FDVSRETLE call, LENGTHFIELD is equal to
the length of the field named ‘FIELD’. It is also equal to the valid portion of
the variable ACCOUNT. LENGTHFIELD can now be used when referenc-
ing the data that was entered in the field named ‘FIELD’, and that is now
in the variable ACCOUNT. If you do not use the PL/I SUBSTR function
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when referencing ACCOUNT, you will reference the entire variable, in-
cluding any blanks used by the Form Driver to pad the string.

A useful application of the FDVSRETLE call is in general purpose user
action routines.

8.5.2 Longword Binary Integers

The longword binary integer is another general data type used by FMS. For
example, the FDVSATERM call passes the longword value for terminal
control area size (12) and logical I/O channel number (2):

CALL FDV$ATERM (TCA: 12+ 233

Numeric arguments must be fixed binary (31) integers. If you try to pass
other numeric types to the Form Driver, the calls will not work properly.
An exception is the FDV$DFKBD call (see the following section).

8.5.3 Word Binary Integers

The defkbd argument is a word integer arrray passed when the
FDV$DFKBD routine is called. FMS expects arrays to be passed by descrip-
tor.

8.6 Declarations

If you do whole form processing with the FDV3GETAL, FDV$PUTAL, and
FDV$RETAL routines, you can use the FMS/DESCRIPTION/DECLARA-
TIONS command to produce a file of declarations describing the transferred
data. Although these declarations are not directly usable in your PL/I pro-
gram, they closely resemble PL/I syntax. You can edit them and include
them in your application program.

8.7 Non-FMS Data Types

PL/T data types that are not recognized by FMS can be used in your PL/I
application program provided they are not passed to the Form Driver. Us-
ing the Form Driver entry points correctly declared in your program, PL/I
converts input arguments of non-FMS data type to arguments of the correct
type by creating dummy arguments. However, you will not be given access
to the values returned by the Form Driver to the output arguments. To
allow non-FMS data types in your program to interact with FMS, use the
PL/T conversion routines explicitly (see the VAX—11 PL/I document set).

8.8 One-Dimensional Arrays
One-dimensional arrays are structures that can be used in FMS for the
following arguments:
* tca (terminal control area)
* wksp (workspace)

¢ mloc (memory location)
¢ defkbd (define keyboard)
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You must provide FMS with storage space for these arguments. You can do
that by defining them to be:

¢ contiguous longword integer arrays or character strings for tca, wksp, and
mloc

* contiguous word integer arrays for defkbd

In the Sample Application program, the tca, wksp, and mloc arguments are
passed to several Form Driver routines. These arguments are defined as
integer array variables. You may alternatively define these arguments to
be character strings. If you declare these variables to be character strings,
you need to redefine all of the entry points that reference terminal control
area, workspace, and memory location. Otherwise, you will get compile
errors.

The following declarations establish names and storage for the integer ar-
ray variables WORKSPACE, CHECKWKSP, TCA, and MENU_FORM:

WORKSPACE (3) FIXED BIN (31)1 /% General worksprace */
CHECKWKSP (3) FIXED BIN (31)1% /% Check workspace */
TCA (3) FIXED BIN (31)3 /% Terminal Control Area */

MENULFORM (500) FIXED BIN (31)§ /% Storage for memorvy-resident form*/

8.9 Allocation: Workspace, Terminal Control Area, and Run-Time

Memory-Resident Form Area

The FMS workspace, terminal control area, and run-time memory-resident
form area variables are character strings or longword integer arrays. These
variables should be declared EXTERNAL. Note that this is not done in the
Sample Application program. The sample program’s structure protects the
workspaces, terminal control areas, and run-time memory-resident form
areas implicitly.

The Form Driver needs 12 bytes to associate user information about each
workspace and terminal control area. The allocation for a run-time mem-
ory-resident form area must be the size of the form. The space for all of
these variables is allocated by your application program. Note that FMS
uses only 12 bytes of space for the workspace and terminal control area
allocation. Any allocation greater than 12 bytes is wasted. You declare your
workspace, terminal control area, and run-time memory-resident form area
only once. FMS remembers their addresses after the addresses have been
initially passed to the Form Driver.

For each workspace, the Form Driver also allocates an additional amount of
storage based on your estimate of the amount of memory needed to store
your largest form. If your estimate is too small, the Form Driver allocates
more space automatically, but performance may be affected. An adequate
estimate results in a more efficient operation of the Form Driver. You can
use the FMS/DIRECTORY/FULL command to find out how much space to
allocate.
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In the following example from the Sample Application program, workspace
is allocated and the FDVSAWKSP call is issued. When the FDVSAWKSP
routine is called, the first argument (WORKSPACE) specifies the area of
memory to be used for your workspace. The second argument specifies an
estimate of the workspace size (2000 bytes) that you will need to display the
largest form in your application.

DCL WORKSPACE (3) FIXED BIN (31)3 /% General workspace #/
CALL FDVY$AWKSP (WORKSPACE ., Z2000);

8.10 Precautions for Using FMS
8.10.1 Memory Areas Used Exclusively by FMS

The locations for terminal control area, workspace, and run-time memory-
resident form area are used exclusively by FMS. The terminal control area
and workspace are attached with the FDV$ATERM and FDV$AWKSP
calls and remain allocated until the FDV$DTERM and FDV$DWKSP calls
are issued or until the program ends. The run-time memory-resident form
area, used in the FDV$SREAD call, remains allocated until the FDV$DEL
call is issued or until the program ends. You never touch the terminal
control areas, workspaces, or run-time memory-resident form areas in your
program except to pass their addresses to the Form Driver.

8.10.2 Why You Should Use the EXTERNAL Attribute

Parameters to the following Form Driver routines should be used with
caution:

FDV$ATERM Attach terminal

FDVSAWEKSP  Attach form workspace
FDV$READ Read form into memory
FDV$SSRV Specify status reporting variables

For example, once an FDV$SSRYV call is issued, the program variables that
contain the FMS status and RMS status become volatile and can change at
any call point. As a general rule, you should place the status reporting
variables in static storage.

In cases where you need both the FMS and RMS statuses, the FDV$STAT
routine can be used. Note that only the FDV$STAT and FDV$SSRYV calls
provide RMS status. With the FDVSSTAT routine, you do not have to
worry about volatility.

The locations for terminal control area, workspace, run-time memory-resi-
dent form area, and status reporting variables must all continue to exist
while the Form Driver is using them. They must remain allocated until the
terminal control area and workspace are detached, until forms in memory
location are deleted, and until the status reporting variables are no longer
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used. The variables can be protected by declaring them EXTERNAL; other-
wise, the compiler might place them in dynamic storage or reuse their
storage area.

8.11 Data Conversion

FMS uses only ASCII character strings to display data. All information
displayed on the terminal screen, and all information received from the
terminal operator, is represented as ASCII field values. Any manipulation
of numeric data requires conversion of ASCII character strings to numeric
data, and conversion of numeric data back to ASCII character strings. In
the following discussion of conversion routines, you should assume that the
receiving data type can support the largest number that is likely to be
generated.

In the Sample Application, the following steps are taken to get a new ac-
count balance after writing a check:

CALL FDV$RET (REGARRAY.AMTPAY (LASTREGNUM) + ‘AMTPAY ‘)3
AMTPAY = FIXED (REGARRAY.AMTPAY (LASTREGNUM), 31)i
BALANCE = BALANCE - AMTPAYS

TOTPAY = TOTPAY + AMTPAY;

CALL FDV&4PUT (CENTS (BALANCE): ‘BALANCE’) 3

CENTS: PROCEDURE (PENNIES) RETURNS (CHAR(#3)3
DCL PENNIES FIXED BIN (31)3
DCL CHAR.PENNIES PICTURE ‘22789471

CHAR_PENNIES = PENNIES]
RETURN (CHAR.PENNIES) 3

END CENTS

In this example, the PL/I FIXED function is used to convert the string
expression REGARRAY AMTPAY(LASTREGNUM) to a fixed-point inte-
ger variable with a specified number of binary digits (31) used to hold the
data item’s value. The integer value of AMTPAY is subtracted from the
integer value of BALANCE to produce a new value for BALANCE. The
value of AMTPAY is also added to the integer value of TOTPAY to produce
a new value for TOTPAY.

After the data operations have been completed, an integer-to-ASCII charac-
ter string conversion is accomplished. Using an assignment to a picture
variable, the user-created CENTS function is used to convert the integer
variable BALANCE to an ASCII character expression BALANCE. The
value for the balance is displayed in a right-justified field ‘BALANCE’. The
rightmost digit from the program is displayed in the field’s rightmost char-
acter position. The remaining digits of the character expression are placed
to the left of the rightmost digit. If input is longer than the field, FMS
truncates on the left. (The Form Driver displays a data length error mes-
sage (FDV$_DLN) only if you have set FMS Debug mode.)

Note that in this example the output goes to a field with a decimal point
field-marker character. In the presence of a decimal point field marker, the
Form Driver creates strange-looking output for single-digit data items. The
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output will be a period followed by a space and then digit — rather than
.01, for example, In the above example, the assignment to a picture varia-
ble is used to prevent this kind of unconventional output.

The PL/I built-in function CHARACTER converts a number to a character
string with one or two leading blanks (see the VAX-11 PL/I documentation
for details). If you display this string in a left-justified field, you must take
these leading blanks into consideration. Your program can use the CHAR-
ACTER function for data conversion operations if field markers will not
create a confusing appearance.

For other conversion options, see the general conversion routines in the
VAX-11 Run-Time Library Reference Manual.

8.12 Sample Application Program in VAX-11 PL/I

The FMS Sample Application program (SAMPPLIPLI) is part of the FMS
distribution kit. When FMS is installed, SAMPPLLPLI is placed in the
directory FMS$EXAMPLES. Designed to be a demonstration program and
learning tool, SAMPPLI.PLI shows most of the features provided by FMS.
The entire Sample Application program appears at the end of this chapter.

8.12.1 Form Driver Definition Files

The files FDVDEFCAL.PLI and FDVDEFFNC.PLI are part of the Sample
Application program package. When FMS is installed, FDVDEFCAL.PLI
and FDVDEFFNC.PLI are placed in the directory FMS$EXAMPLES. The
FDVDEFCAL.PLI and FDVDEFFNC.PLI files appear after the Sample Ap-

plication source code.

FDVDEFCAL.PLI and FDVDEFFNC.PLI contain a variety of codes for the
Form Driver routines used in the Sample Application program. Although
these codes have been created for use in SAMPPLI.PLI, they can provide
you with a helpful starting point as you create definitions for your own
application program.

FDVDEFCAL.PLI is the include file for SAMPPLI.PLI with all Form
Driver references as calls. FDVDEFFNC.PLI is the include file for SAMP-
PLI.PLI with all Form Driver references as functions. The files FDVDEF-
CAL.PLI and FDVDEFFNC.PLI include:

o FMS terminator codes

* Function key terminators returned from the FDV$GET and FDV$WAIT
calls

¢ Form Driver key functions for use with the FDV$DFKBD call

® User action routine (UAR) return codes, which are returned by the UARs
to the Form Driver:
Field completion UAR return codes
Help UAR return codes
Function key UAR return codes
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e VMS status codes returned when Form Driver routines are called as func-
tions. These codes can be signaled.

e FMS status codes returned when the FDV$STAT routine is called as a
function

¢ Declarations of Form Driver routines

8.12.2 Command File for Building the Sample Application
Program

The command file for building the Sample Application program includes all
the information that you need to compile and link SAMPPLI.PLI. When
FMS is installed, the command file is placed in the directory FMS$EXAM-
PLES.

SAMPPLI . COMNM
Compile and link the PL/I wersion of the FMB V2 Sameple Arrlicatiaon

The PLI source files are: SAMPPLI.PLI

FOVDEFCAL.PLI

SMPVECTOR,.OBJ and SMPMEMRES.DBJ were produced by the FMSE commands:

$ FMS/VEETOR/0OUTPUT=SMPYECTOR SAMP.FLE
% FMS/MEMORY /OUTPUT=8MPMEMRES SAMP.FLB/FORM=(HELP.KEYS ,HELP_MENU)

SAMPPLI
SAMPPLI» FMS#EXAMPLES:SMPVECTOR s FMS$EXAMPLES: SMPMEMRES
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Appendix A
VAX-11 FMS Form Driver Calls

A.1 VAX-11 Language-Independent Notation

Form Driver routines are invoked according to rules specified in the
VAX-11 Procedure Calling and Condition Handling Standard (Appendix C
of the VAX-11 Run-Time Library Reference Manual). The complete nota-
tion for describing VAX-11 calls is documented in Appendix C of the
VAX-11 Guide to Creating Modular Library Procedures.

Form Driver routines can be invoked as subroutines or as functions:
As a subroutine CALL FDV$xxx (parameterl,parameter2,...)
As a function VMS_stat.wle.v = FDV$xxx (parameterl,parameter2,...)

The access type, data type, passing mechanism, and parameter form are
described in the following prescribed order:

<parameter-name>.<access type><data type>.<passing mechanism><parameter form>



Example

For the FDV$GET call the fidval, fldtrm, fldnam, and fldidx parameters

are deseribed as follows:

FDVS$GET (fldval.wt.dx1,fldtrm.wl.r,fldnam.rt.dx1[,fldidx.rl.r]

The notation for each parameter is explained below. Note that every Form
Driver call returns a VMS status code in the form VMS_stat.wlc.v.

Parameter <access type>  <data type> <passing mechanism> <parameter form>
fldval w Write-only t Character-coded d By descriptor x1 Fixed-length
access text string or dynamic
string
descriptor
fldtrm w Write-only 1 Longword integer r By reference —
access (signed)
fldnam r Read-only t Character-coded d By descriptor x1 Fixed-length
access text string or dynamic
string
descriptor
fididx r Read-only 1 Longword integer r By reference —

access {signed)

A-2 VAX-11 FMS Form Driver Calls



A.2 Procedure Parameter Notation for Form Driver Calls

FMS uses a subset of the VAX-11 procedure parameter notation. The fol-
lowing table explains the notation used for access type, data type, passing
mechanism, and parameter form.

Notation <access type> Comments
m Modify access Parameters for both input and output
r Read-only access Parameters for input
w Write-only access Parameters for output
Notation <data type>
a Virtual address
1 Longword integer (signed)
le Longword return status
t Character-coded text string
v Aligned bit string
w Word integer (signed)
Notation <passing mechanism> Comments
d By descriptor FMS passing mechanism for character
strings and integer arrays
r By reference FMS passing mechanism for integers
Notation <parameter form>
a Array reference or descriptor
x1 Fixed-length or dynamic

string descriptor

VAX-11 FMS Form Driver Calls A-3



VAX-11 FMS Form Driver Calls

Call Procedure Parameter Notation

ADLVA FDVSADLVA (video.mi.r)
video video attributes code of data line

Alters the data line video attributes. You can specify Blink, Bold, Reverse,
and/or Underline.

AFCX FDV$AFCX (insovr.rl.r,curpos.rlL.r],fldnam.rt.dx1[fldidx.xl.r]]

insovr Insert/Overstrike mode of field
curpos  cursor position within field
fldnam  field name

fldidx field index

Alters the default field context of the specified field. You can specify Insert or
Overstrike mede and cursor position in the field before any GET operation
involving that field.

AFVA FDV$AFVA (videoml.r{,fldnam.rt.dx1[,fldidx.rLrl})

video video attributes code for field
fldnam field name
fididx field index

Alters the field video attributes.

ATERM FDV$SATERM (tca.ml.da,size.rl.r,channel.rLr[,trmnal.rt.dx1])
or
FDV$SATERM (tca.mt.dxl,size.rl.r,channel.rl.r[,trmnal.rt.dx1])

tca terminal control area

size terminal control area size

channel logical I/O channel number for terminal
trmnal name of terminal

Attaches a terminal to the Form Driver for processing forms over a specific,
logical YO channel, names a TCA for that terminal, and specifies the size of
the TCA.

AWKSP FDVSAWKSP (wksp.ml.da,size.rl.r)
or
FDVSAWKSP (wksp.mt.dx1,size.rl.r)

wksp form workspace
size estimate of workspace size

Attaches a form workspace to a list of workspaces associated with the current
TCA, specifies the size in bytes, and establishes that workspace as the current
workspace.

BELL FDV$BELL

Rings the terminal bell.
CANCL FDV$CANCL

Cancels any other call presently being processed on the current terminal.

(continued on next page)}
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VAX-11 FMS Form Driver Calls

Call Procedure Parameter Notation
CDISP FDVS$CDISP (frmnam.rt.dx1[,offset.rl.r])
frmnam form name
offset number controlling placement of form on screen
Clears the screen and displays a form. The display position may be offset from
the original form description.
CLEAR FDVSCLEAR ({line[ linecnt]])
line line number of first line to clear
linecnt  number of lines to clear
Clears the entire screen unless otherwise specified with the arguments.
DEL FDVS$DEL (frmnam.rt.dx1)
frmnam form name
Deletes a form from the list of memory-resident forms.
DFKBD FDV$DFKBD (defkbd.rw.da,kbdnum.rl.r)
defkbd  array of key functions and key codes
kbdnum number of pairs of key functions and asscciated key codes in
defkbd array
Redefines the FMS keypad function keys.
DISP FDV$DISP (frmnam.rt.dx1[,offset.rlLr])
frmmnam form name
offset number controlling placement of form on screen
Clears the portion of the screen specified as the “clear area” in the form
description and displays a form. The display position can be offset from the
original form description.
DISPW FDVS$DISPW ([offset.rl.r)
offset number controlling placement of form on screen
Clears the portion of the screen specified as the “clear area” in the form
description and displays the form that is already loaded in the workspace. The
display position can be offset from the original form description.
DPCOM FDV$DPCOM ([dpmode.rlLr])
dpmode value defining decimal point in signed-numeric fields
Defines the comma, or redefines the period, as the decimal point in fields
containing signed-numeric field-validation characters.
DTERM FDV$DTERM (tca.ml.da)

or
FDVS$DTERM (tca.mt.dx1)
tca terminal control area

Clears the terminal screen, detaches a terminal from the Form Driver, and
detaches any workspaces associated with the terminal.

(continued on next page)
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VAX-11 FMS Form Driver Calls

Call Procedure Parameter Notation

DWEKSP FDV$DWEKSP (wksp.ml.da)
or
FDV$DWKSP (wksp.rt.dx1)

wksp form workspace

Detaches a form workspace from the list of workspaces associated with the
current terminal.

GET FDVS$GET (fldval.wt.dx1,fldtrm.wl.r,fldnam.rt.dx1[,fldidx.rLr])

fldval field value
fldtrm field terminator
fldnam field name
fldidx field index

Positions the cursor in the initial cursor position of a specific modifiable field
and waits for the operator to enter a value.

GETAF FDV3GETAF (fldval. wt.dx1,fldtrm.wlLr,fldnam.wt.dx1[ fldidx. wl.r])

fldval field value
fidtrm field terminator
fldnam  ending field name
fldidx ending field index

Positions the cursor in the current field in the form and waits for the operator
to enter a value in any field.

GETAL FDV$GETAL (ffldval. wt.dx1,fldtrm.wlr[,fldnam.rt.dx1[,fldidx.rl.r]1)

fldval returned values of all fields in form
fldtrm field terminator

fldnam  starting field name

fldidx starting field index

Positions the cursor in the first modifiable field in a form unless otherwise
specified in the fldnam argument and allows you to enter data in all modifi-
able, nonscrolled fields.

GETDL FDV$GETDL (value.wt.dx1,fldtrm.wl.r[ line.rLr[,prompt.rt.dx1]])
value contents of data line returned from Form Driver
fldtrm field terminator
line line number on which the operator’s input is displayed

prompt data line text to serve as a prompt for the operator
Gets a data line from a specified line on the screen.

GETSC FDVS$SGETSC (fldnam.rt.dx1,fldval.wt.dx1[,fldtrm.wl.r)

fidnam field name that identifies a scrolled area
fldval field values
fldtrm field terminator

Positions the cursor within the current line in the scrolled area that contains
the specified field and accepts input in modifiable fields within the line.

(continued on next page)

A-6 VAX-11 FMS Form Driver Calls



VAX-11 FMS Form Driver Calls

Call

Procedure Parameter Notation

ILTRM

LCHAN

LCLOS

LEDOF

LEDON

LOAD

LOPEN

NDISP

FDVSILTRM ([trmmod.rLr])
trmmod value for illegal terminator mode switch

Specifies the action to take when an illegal field terminator is entered. An
illegal field terminator can be rejected by the Form Driver or returned to the
program.

FDV$LCHAN (channel.rlr)
channel 1/O channel number for form library

Sets the channel for form library files associated with the current terminal.
The Form Driver uses the specified channel for any LOPEN or LCLOS call
processing.

FDV3LCLOS

Closes the form library associated with the current library channel for the
current terminal.

FDVS$LEDOF (ledno.rlLr)

ledno terminal LED number

Turns off the light-emitting diode (LED) on the VT100 keyboard.
FDVSLEDON (ledno.rl.r}

ledno terminal LED number

Turns on the light-emitting diede (LED) on the VT100 keyboard.
FDVSLOAD (frmnam.rt.dx1)

frmnam form name

Loads a form description into a workspace without displaying the form on the
sereen.

FDVS$LOPEN (filspe.rt.dxi[,channel.rl.r])

filspc form library file specification
channel I/O channel number for form library

Opens a form library and replaces the current library channel specification if
the I/O channel number is supplied.

FDV$NDISP

Marks current workspace as not displayed.

{continued on next page)
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Procedure Parameter Notation

PFT

PUT

PUTAL

PUTD

PUTDA

PUTL

PUTSC

FDVSPFT ([fldtrm.rl.r],fldnam.rt.dx1f,fldval.rt.dx1
[,nfldnam.wt.dx1[,nfldidx.wlr]l]1

fldtrm field terminator to be processed

fldnam field name that identifies a serolled area

fldval field values to be displayed

nfldnam current field name after call has been completed
nfididx  current.field index after call has been completed

Processes the field terminator and checks for valid terminator codes.
FDVSPUT (fldval.rt.dx1,fldnam.rt.dx1[,fididx.rl.r])

fldval field value to be displayed
fidnam  field name
fldidx field index

Stores the value of the fldval argument and displays that value in the speci-
fied field.

FDV$PUTAL (frmval.rt.dx1)
frmval  list of field values to be displayed

Outputs values to all fields, stores the frmval argument values in the work-
space for nonscrolled fields, and displays these values on the screen.

FDV$PUTD (fldnam.rt.dx1[,fldidx.rlL.r])

fldnam  field name
fididx field index

Outputs the default value to a specified field.
FDV$PUTDA

Qutputs default values to all fields in the form and displays those values on
the screen.

FDV$PUTL (text.rt.dx1[line.rlLr])

text data line text
line line number for displayed data line

Qutputs data to the specified line on the screen. If the line number is zero, the
data line is displayed on the last line of the screen.

FDV$PUTSC (fldnam.rt.dx1[,fldval.rt.dx1])

fldnam  field name that identifies a scrolled area
fldval field value

Qutputs data to the current line of a scrolled area that contains the specified
field name.

(continued on next page)
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Call

Procedure Parameter Notation

READ

RETAL

RETCX

RETDI

FDV$READ (frmnam.rt.dx1,mloc.ml.da,mlocsiz.rl.r,frmsiz.wl.r)
or
FDV$READ (frmnam.rt.dx1,mloc.rt.dx1,mloesiz.rL.r,frmsiz. wl.r)

frmnam form name

mloc form storage area

mlocsiz  size of memory buffer that begins with mloc
frmsiz form size actually used

Extracts a form from the current form library, stores it in a specified memory
area, and adds the name of the form to the list of memory-resident forms.

FDVSRET (fldval.wt.dx1,fldnam.rt.dx1{,fldidx.rl.r]}

fldval field value
fldnam field name
fldidx field index

Returns the value for a specified field stored in the workspace.

FDV$RETAL (frmval.wt.dx1)
frmval  concatenated values of all fields except those in scrolled areas

Returns the values for all fields except those in scrolled areas stored in the
workspace.

FDVSRETCX (atca.wa.r,awksp.wa.r,frmnam.wt.dxl,uarval.wt.dx1,
curpos.wlLr,fldtrm.wlLr,insovr.wlLr,hlpnum.wLr)

atca terminal control area address

awksp form workspace address

frmnam  form name

uarval value of the associated text for this UAR

curpos  cursor position within field

fldtrm returned field terminator

insovr Insert/Overstrike mode of field

hlpnum number of times HELP key pressed for current field

Returns the current context of the Form Driver. You can issue this call in a
UAR to determine the context in which the UAR is called.

FDV$RETDI (nmdidx.rL.r,nmdval.wt.dx1[,nmdnam. wt.dx1])

nmdidx index of Named Data item
nmdval text of Named Data item
nmdnam name of Named Data item

Returns the Named Data text that you specify by its index (rather than by its
name).

(continued on next page)
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RETDN

RETFL

RETEFN

RETFO

RETLE

RFRSH

S1GOP

SPADA

FDVSRETDN (nmdnam.rt.dxl,nmdval.wt.dx1[,nmdidx.rL.r]}

nmdnam name of Named Data item
nmdval text of Named Data item
nmdidx index of Named Data item

Returns the Named Data text that you specify by its name {rather than by its
index).

FDV$RETFL (line.rlLr,value.wt.dx1,linlen.wlr[,type.rLr])

line line number of form to be returned

value value of requested line

linlen length of character string returned in value parameter
type type of output line requested

Returns the contents of the line that you specify with the line argument. This
is one of the lines displayed by the RFRSH call. This call can also be used for
loaded but undisplayed forms for report formatting,

FDV$RETFN (fldnam.wt.dx1[,fldidx.wlLr])

fldnam field name
fldidx field index

Returns the current field name and index from the current workspace. If the
field is not indexed, the index value returned is zero.

FDV$RETTO (fldnum.rlr,fldnam.wt.dx1,fldidx.wl.r)

fldnum field number
fldnam field name corresponding to fldnum
fididx field index correspending to fldnum

Returns the name and index of the nth field in the form.
FDVSRETLE (fldlen.wlr,fldnam.rt.dx1[,fldidx.rLr])

fldlen field length excluding field-marker characters
fldnam  field name
fldidx field index

Returns the number of data characters in the specified field.

FDV$RFRSH

Refreshes the screen. The RFRSH operation is identical to that initiated by
pressing the CTRL/R keys.

FDV$SIGOP
Causes the application program to signal the operator.

FDV$SPADA (mode.rlLr)
mode numeric/application keypad mode

Sets the keypad to numeric or application mode.

(continued on next page)
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SPOFF

SPON

SSI1GQ

SSRV

STAT

STERM

STIME

SWEKSP

FDV$SPOFF

Turns supervisor-only mode off for the current terminal, allowing the opera-
tor to modify fields protected with the Supervisor Only attribute.

FDVSSPON

Turns supervisor-only mode on for the current terminal, treating fields pro-
tected with the Supervisor-Only attribute as display-only fields.

FDV$SSIGQ (sigmd.rl.y)
sigmd bell/reverse video signaling mode

Sets signal mode for the current terminal. Audio meode (0) rings the terminal
bell, Video mode (1) reverses the VT100 video image.

FDV3$SSRYV ([status.wl.r[,jostat.wl.r]])

status general status reporting variable
iostat I/0 status reporting variable

Sets the addresses of the status reporting variables.

FDV3STAT (status.wl.rl,iostat.wl.r]}

status general status code
iostat I/O status code

Returns the status code for the last Form Driver call.

FDV$STERM (tca.ml.da)
ar

FDVS$STERM (tca.rt.dxl)
tca terminal contrel area

Sets current terminal and the workspace most recently associated with that
terminal to the current workspace. The TCA must have been previously at-
tached by the FDVSATERM call,

FDVS$STIME (time.rl.r)
time timeout period in seconds

Specifies the number of seconds the Form Driver waits for operator response
to a GET-type call.

FDV$SWKSP (wksp.ml.da)
or

FDVS$SWEKSP (wksp.mt.dx1)
wksp form workspace

Specifies the workspace that the Form Driver uses for the current workspace.
The workspace must have been previously attached by the
FDV$ATERM call.

(continued on next page)
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TCHAN FDV$TCHAN (channel.rLr)
channel physical I/O channel number for terminal

Changes the terminal channel associated with the current TCA to the speci-
fied value.

WAIT FDVS$WAIT ([fldtrm.wlr])
fldtrm field terminator code

Causes the application program to wait until the operator presses the ENTER
key. This call allows the Form Driver to set the application pregram to the
operator’s pace.
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Appendix B
Sample Application Program Form Descriptions

The FMS Sample Application program uses thirteen forms. The form de-
scriptions and their screen images are presented in this appendix. The de-
scriptions are written in the Form Language. The VAX-11 FMS Utilities
Reference Manual describes the Form Language in detail.

Understanding the forms can help you understand the sample program.
Refer to the form descriptions and their screen images as you review the
Sample Application program. Some of the screen images in this appendix
are not equivalent to their form description, because the images include
data supplied by the Sample Application program.

The form descriptions and their screen images appear in the following
order:

ACCOUNT_-DATA
CHECK

CHECK -BONE
DEPOSIT
HELP_ACCOUNT_DATA
HELP_CHECK
HELP_DEPBSIT
HELP_KEYS
HELP.MENU
HELP..WELCOME
MENU
REGIGTER
WELCOME



l*******************************************************I
! ACCOLINT_DATA !
{ FMS VZ SAMPLE APPLICATION PROGRAM FORM b
! Account data display and entry Form !
[ Y Y L s e L L E E R R RO

FORM NAME= "ACCOUNT_DATA
HELP_FORM= ‘HELP_ACCOUNT_.DATA
AREA.TO.CLEAR= 1:23
WIDTH= 8o
B8ACKGROUND= WHITE
HIGHLIGHT= eoLn
DBLSIZ= 1

FUNCTION_KEY ACTION_ROUTINE= ‘PASSKY‘ I “110° 7

TEXT (1,13) 'ACCOUNT DATA’ BOLD
DRAMW (3.1 ¢ (16,80);

TEXT (4:2) "ACCOUNT NUMBER:. ©
FIELD NAME= “ACCTNO’ (4,18} PICTURE= 3’9’

RIGHT_JUSTIFIED
DISPLAY_DNLY

REVERSE -
TEXT (4,51) ‘Account orened:’
FIELD NAME= ‘DATE’ (4,67) PICTURE= ‘99-AAA-99°
DISPLAY_ONLY
REVERSE :
TEXT {(7:2) ‘NAME Last:i’
FIELD NAME= ‘LAST’ (7:13) PICTURE= Z20°'X°

RESPONSE _REQUIRED
SUPERVISOR_ONLY

REVERSE ;

TEXT {7.35) 'Firsti’ »

FIELD NAME= ‘FIRST’ {7,413 PICTURE= 157X’
RESPONSE_REGUIRED
SUPERVISOR_ONLY
REVERSE »

TEXT (7.:58) 'Middlel’ ;

FIELD NAME= ‘MIDDLE’ (7,85) PICTURE= 153°X’
SUPERVISOR_ONLY
REVERSE *

TEXT {(10:2) 'ADDRESS Street.’

FIELD NAME= *STREET” {10,21) PICTURE= 307X’
RESPONSE _REQUIRED
SUPERVISOR_ONLY
REVERSE -

TEXT (12,13) ‘Cityl’ 3

FIELD NAME= ‘CITY’ (12,21) PICTURE= Z0/X‘
RESPONSE .REQUIRED
SUPERVISOR_ONLY
REVERSE

TEXT (12,44) ‘State.’ 7

FIELD NAME= ‘STATE’ (12.51) PICTURE= Z'X’

RESPONSE_REQUIRED
SUPERVISOR_ONLY
REVERSE
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TEXT (12.56) “Zier.’ 7

FIELD NAME= ‘ZIP° (12,61} PICTURE= 59’
RIGHT-JUSTIFIED
ZERO_FILL
RESPONSE_REGUIRED
SUPERYISOR_ONLY
CLEAR_CHARACTER= "0O°

REVYERSE 7

TEXT (152} ‘PHONE Home: * 7

FIELD NAME= ‘HOMEPH’ (15,19) PICTURE= ‘(999)999-8999°
SUPERVISOR..ONLY
REVERSE

TEXT (15,41) ‘BusinessI’ 7

FIELD NAME= ‘WORKPH® (15:51) PICTURE= ‘(999)999-9999°
SUPERVISOR.-ONLY
REVERSE ;

TEXT (18,10) ‘Enter secret password to chanzge the account
&‘data:’

FIELD NAME= ‘SECRET’ {18:,60) PICTURE= 12X’
HELP= ‘Seeret Password. SAMP’
NDECHO 5

DRAW (20,10) I (23.80) :

TEXT (21,11) ‘To record new account data and return to '
&‘the menu. press RETURN.’

TEXT (22,11) ‘To return to the menu without chansing the
&’data: epress’ 3

TEXT (22,B86) ‘Kevpad pPericd”
LINRDERLINMNE »

TEXT (22,79 ‘.7 &

I This Form is read with a FDVSGETAL so SAMP exrects the followin= order of

| Fields returned. The Fields can be rearransed on the form without chansina
| the Prosram as lons as this ORDER statement is used.

ORDER BEGIN_WITH = 1
NAME= ‘ACCTNO’
NAME= ‘DATE’
NAME= ‘LAST’
NAME= ‘FIRST’
NAME= ‘MIDDLE’
NAME= ‘STREET’
NAME= ‘CITY”
NAME= ‘§TATE’
NAME= *ZIP’
NAME= ‘HOMEFH ‘
NAME= ‘WORKPH'
NAME= ‘SECRET’

END_OF_.FORM NAME= ‘ACCOUNT_DATA’
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ACCOUNT DATA

ACCOUNT MunBER: [ account opened: [N

NAE Lost: IR  First: DN Nidde: NN

ADDRESS  Street: ([
City: N State: B Zip:

PHONE  Howe: [NEEEEIEEEN Business: NN

Enter secret password to change the account data:

To record new account daia and return to the menu, press RETURN.
To return to the menu without changing the data, press keypad period.
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U0 35 36 98 96 46 4006 30 30 36 36 05 96 44 38 35 98 4506 4646 O 3096 3 04 0 00 4 0GR IR |
H CHECK !
! FMS VYUZ SAMPLE APPLICATION PROGRAM FORM !
! Check entry form 1
U8 30 00 A 620 36 90 00 00 38 9 B0 85 00 30 30 A0 3 3E 00 o 336 06 36 o 0 2 E 0 R 353 03 3 3 3 R 3 3R S 33 |

FORM NAME= ‘CHECK *
HELP_FORM= "HELP.CHECK *
AREA.TO_CLEAR= 1:23
WIDTH= a0
BACKGROUND= CURRENT
HIGHL.IGHT = BOLD
FUNCTION_KEY_ACTION_ROUTINE= ‘PABSKY’ I ‘1107 ;

TEXT (1,313 ‘WRITE A CHECK®

BOLD ¢
DRAMW (3:1) 1 (18,79} ;
FIELD NAME= ‘NAME’ (4,4) PICTURE= 38X’
DISPLAY_DNLY -
TEXT (4,64) ‘Namber’ ¢
FIELD NAME= ‘NUMBER‘ (4,71) PICTURE= 4°97

DISPLAY_ONLY
RIGHTLJUSTIFIED

UNDERL INE *
FIELD NAME= ‘STREET’ (5:4) PICTURE= 307X’
DISPLAY_DONLY ;
FIELD NAME= ‘CSZ° {(6.:4) PICTURE= 307X’
DISPLAY_ONLY &
TEXT (6,38) ‘Datel’ ¥
FIELD NAME= 'DATE’ (6,66} DATE_FIELD= ‘99-AAA-33°

DISPLAY_ONLY
UNDERLINE -

FIELD NAME= ‘HOMEPH’ (7,12) PICTURE= ‘(9499)9998-8999"
DISPLAY_ONLY

TEXT (9,4) ‘Pay to’

FIELD NAME= ‘PAYTOD- (9,11) PICTURE= 35'%’
RESPONSE_REQUIRED
UNDERLINE

HE|LP= ‘The Person/comprany who is the recirpient of vour
TEXT (9,58 ‘Amount: $°
FIELD NAME= ‘AMTPAY’ (9,87 PICTURE= ‘9995,99°

RIGHT_JUSTIFIED

RESPONSE_REGUIRED
CLEAR.CHARACTER= '’
UNDERL INE
HELP= ‘Enter amount of chegk’
ACTIONLROUTEINE= ‘CHKCHK Y
ACTION_ROUTINE= ‘RANGE“

7100, This bank doesn’’t issue such small checKs.

TEXT (11,4} ‘Memo’ >
FIELD NAME= ‘MEMO- (11,11) PICTURE= 35°X’
UNDERL INE

HELFP= ‘(Ortional} A reminder of why vou and vour money are pPartina’

TEXT (14.4) ‘FIRST NATIONAL BANK ' 5
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TEXT (14,62) ‘Account’ :

FIELD NAME= ‘ACCTND' (14,70) PICTURE= 5%’
RIGHT_JUSTIFIED
DISPLAY_ONLY i

TEXT (17+,26) ‘Current Balance. %’

FIELD NAME= ‘BALANCE’ (17-44) PICTURE= ’'9999.99°
RIGHT _JUSTIFIED
SUPPRESS ZERO_FILL CLEAR.CHARACTER= ‘0O~
DISPLAY._ONLY

{ Named Data describes the Ffirst and last lines used For check imass
t s0 that the prosram can senerate hard cory of the image.

NAMED_DATA INDEX= 1 NAME= ‘FIRST’ DATA= ‘Q3°
NAMED_DATA INDEX= 2 NAME= ‘LAST‘ DATA= ‘15

-~ ws

END..OF_FORM NAME= ‘CHECK’

WRITE A CHECK

Katherine N. Smith Number __ £

1 Hog Rill Rd.

Tounsend, AX 53393 Date: 17-GEP-82
(B00)555-1212

Pag to ll Awount: $eaes,se

FIRST NATIONAL BANK

This form shows data supplied by the Sample Application program.
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DR R F A SRR R E R R R HERRH SRR AR R R EER SRR R RS
! CHECK ..DONE 1
! FMS VY2 SAMPLE APPLICATION PROGRAM FORM !

! Ask Ffor next action after a checK is done. !
[Er T sty $ ST EEF T LTI R LR L PR TS L2 2T

FORM NAME= ‘CHECK..DONE
HEL P_FORM= 'HEL.P_CHECK *
AREA_TO._CLEAR= 20123
WIDTH= CURRENT
BACKGROUND= CURRENT
CHARACTER_SET= us
FUNCTION_KEY_ACTION_ROUTINE= ‘PASSKY' @ ‘110 112 ‘7
TEXT (20,3} ‘Your check has been written and sent to the Pavee’’s account.’
BaLD
TEXT (21.21) ‘To return to the menu, pPress’ 7
TEXT (21,30} ‘Keyrpad periocd’
UNDERL INE :
TEXT (21.B63) LA A
TEXT (22.21) ‘To cory check to file SAMPCH.DAT, Ppress’ ;
TEXT (22.61) ‘kevpad zero’
UNDERLINE 7
TEXT (22:.72) -
TEXT (23:21) ‘'To write another check: press’ :
TEXT (23,511} ‘RETURN”’
UUNDERLINE *
TEXT (23.57) ety

END.OF_FORM NAME= ‘CHECK.DONE’ 3}

Yoar check has been writter ang zért ts trhe £3yes's 3Iii.

To return tn the nen,

press keypad period.
Tommtufllemnh pmsmgﬂ_nm
To write another check, press RETLRN.
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IR R RS E L LI L LTy L Ry Y Y Y Y Y Y LT L Ly
! DEPOSIT 4
{ FMS V2 SAMPLE APPL.ICATION PROGRAM FORM !
! ChecKing account derosit Form !
IR T2 LI I E RS2SR ETE TR LT EFEEE Y EF R R PR ey |

FORM NAME= ‘DEPOSIT’
HELP_FORM= ‘HELP_.DEPOSIT
AREA_TO_CLEAR= 1:23
WIDTH= 80
BACKGROLND = CURRENT
FUNCTION_KEY_ACTION_RQUTINE='PASSKY’ : ‘110° ;
TEXT (1,32) ’HMAKE A DEPOSIT”
BOLD :
TEXT (3,49} ‘Dates’ ¢
FIELD NAME= ‘DATE’ (3,55) DATE.FIELD= ‘99-AAA-99°
DISPLAY_ QONLY
TEXT (5.,22) ‘Current Balance $’ 5
FIELD NAME= ‘CURBAL ‘ (5,42) PICTURE= ‘9889.99°

RIGHT_ . JUSTIFIED
SUPPRESS ZERD.FILL CLEAR_CHARACTER= ‘0O~
DISPLAY_ONLY 7}

TEXT {722} ‘Derosit %’ 3

FIELD NAME= ‘DEPOSIT® (7+,42) PICTURE= ‘9999.98°
HELP= ‘Enter amount of derosit’
FIXED.DECIMAL
ZERQ_FILL
RESPONSE _REQUIRED
CLEAR_CHARACTER:= ‘0O’
UNDERLINE 7

TEXT {9:22) ‘New Balance %’

FIELD NAME= ‘NEWBAL ‘ (3:42) PICTURE= ‘9999.89°
RIGHT_JUSTIFIED
BUPPRESS ZERO_FILL CLEAR_CHARACTER= ‘0O°
DISPLAY_ONLY

wr

TEXT (12,22) ‘Memo:’ :

FIELD NAME= ‘MEMO’ (12,28) PICTURE= 35°X’
HELP= ‘Enter the orisin of the deposit’
RESPONSE .REGUIRED
UNDERLINE -

! SAMP sets data fraom this Form via FDVSGETAL. Define the order expected
! s0 that the form can be rearranzed without chanzina the erosram.

ORDER BEGIN_WITH = 1
NAME= ‘DATE’
NAME= ‘CURBAL ‘
NAME= ‘DEPOSIT’
NAME= ‘NEWBAL ’
NAME= ‘MEMO’ 7

! Named Data: used to store a messase output by the application.
1

Storing it
with the form means that all the interaction text is in one place. This

is useful for editina purroses and for lanauase conversions.

NAMED..DATA INDEX= 1 NAME= ‘DONE°
DATA= ‘Derosit made. Press RETURN or ENTER to continue.’ !

r

END_CGF_FORM NAME= ‘DEPOSIT’ ;
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Date: 01-DEC-82
Current Balance ¢ 0.00
Deposit $2000,00
New Balance

Memo:

This form shows data supplied by the Sample Application program.

Sample Application Program Form Descriptions B-9



RS S S R 2 2R TR T 2 LR TR TR T e ey
! HELP_ACCOUNT_DATA !
1 FMS U2 SAMPLE APPLICATION PROGRAM FORM i
! Helr form for ACCOUNT_DATA form i
R R 2 e T S Tl R I T Y R T T g gy

FORM NAME= ‘HELP_ACCOUNT_DATA
HELP_FORM= ‘HELP_KEYS '
AREA_TO_CLEAR= 1:23
WIDTH= a0
BACKGROUND= CURRENT 7
TEXT (1:2) ‘Help for Viewina the Account Data’
epoLD =
TEXT (3.2} ‘You can view the account data at any time. IFf vou Know the *
&‘secret password,”’ 7
TEXT (4.,2) ‘vou can chanse the rtecords——everything but the account number’
&’ and the date’ ;
TEXT (5:2) ‘the account was orened.”
TEXT (7:2) ‘If vou wish to chanse any account data. enter the secret /
& ‘Password and then’ ;
TEXT (8:2) ‘press RETURN. If vou do not sive the correct passwords vou *
&‘will be returned’ 7§
TEXT (9.2) ‘to the menu.’ ;
TEXT (11:2) ‘If the rpassword is accerted: vou can thanse any of the name,’
&/ address: or rhone’ 7
TEXT (12.2) ‘Fields. MWhen vou Press RETURN (even if vou are not in the
&‘last Field}, vour’ :
TEXT (13:2) ‘changes take effect for the rest of the session. However:
&'ther are not made’ 7
TEXT (14,2) ‘permanently in the SAMP file. (This is. after all, only a
&‘'simple sample’ ;
TEXT (15:2) ‘aprplication.) If vou press Kevepad period at any time, no *
& ‘chanses are made and’ ;
TEXT (16,2) ‘vyou are returned to the menu.’ ¥
TEXT (18,2) ‘You can return to the menu by pressina RETURN.’ !

DRAMW (20,53} © (23,80}7

TEXT (21.54) ‘For more helrP: Press HELP.'
TEXT (22:54) ‘To continue, press RETURN.’

END.OQF _FORM NAME='HELP_ACCOUNT.DATA* ;
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p for Viswing the Account Daia

You can view the account data at any time. If you know the secret password,

you can change the records—everything but the account number and the date
the account was opened.

If gou wish o change any account data, enter the secret password and then
press RETIRN. If you do net give the correct passeord, wou will be returned
to the menu,

If the password is accepied, you can change any of the nase, address, or phone
fields. WUhen you press RETURN {even if you are not in the last field), womr

changes take effect for the rest of the session. However, they are nol made
pernanently in the SAWP fils. (This is, afler all, only a sisple sample

application.) If you press keypad period at any time, no changes are made and
you are retarned to the menu.

You can retern to the mens by pressing RETURN.

For more help, press HELP.
To continue, press RETIRN.

Sample Application Program Form Descriptions B-11



TRHRNHERDARERSRBEERRERRER SR B LD RSN LR RN SRR N R RE XD R RN ]
HELP_CHECK !
FMS V2 SAMPLE APPLICATION PROGRAM FORM !
Helr form for CHECK form !
EXTIEEEI T T R S Y Y T I T IIT IR IR Y

!
1
!

FORM NAME= ‘HELP..CHETCK *
HELP_FORM= ‘HELP_KEYS
AREA_TO.CLEAR= 1:23
WIDTH= B0
BACKGROUND= CURRENT :
TEXT (1.2) ‘Helr for Writina a Check”
80OLD
TEXT (3,2) ‘You can write checks up to vour current balance, which is
&‘alwarys at the bottom’ 7
TEXT (4,2) ‘of the screen. Just Ffill in the ravee, the amount to Pav. '’
&‘and; if vau liKe,’ :
TEXT (5.2} ‘what the check is for. Use the TAR and BACKSPACE Kevs to ¢
& 'move bhatween fields.’ 7
TEXT (7.2} ‘The amount will be accerted if it is covered by the balance.’
& The ravee and ‘' ;
TEXT (8.2) ‘memo will alwarvs be accerted.’ -
TEXT (10,2) ‘After vou are satisfied with the amount, pavee. and mewmo, *
&’Press RETURN. The~’
TEXT (11,2} ‘check is recorded in vour check reaister, and the account’’s
&‘balance is updated.’ :
TEXT (13:2) ‘StoP the prosram at any time by pressina Kevepad perind., Any~’
&' check eartially’ }
TEXT (14.2) ‘entered will be voided. It will not be entered in ¥our '’
&‘register.’ 3
TEXT (16.,2) 'After writina a check: vou will be siven the option of *
&’Puttina a cory of the'’ ;
TEXT (17.2) ‘eheck into a check File (SAMPCH.DAT) for later Printins. !
&‘You can then write’ 7
TEXT (1B.,2} ‘another checK or return to the menu,’ 1§
DRAW (20,32) [ (23,80);
TEXT (21,53) ‘For more helrp. press HELP.’ ;
TEXT (22,53) ‘To continuer Press RETURN.’ ;

END._OF_FORM NAME=‘'HELP_CHECK* 7
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You can write checks up to your current balance, which is aluays at the bottom
of the screen. Just fill in the payee, the amount to pay, and, if you like,
what the check is for. Use the TAB and BACKSPACE keys to move betueen fields.

The amount will be accepted if it is covered by the balance. The payee and
memo will always be accepted.

After you are satisfied with the amount, payee, and mewo, press RETURN. The
check is recorded in your check register, and the account’s balance is updated.

Stop the program at any time by pressing keypad period. Any check partially
entered will be voided. It will not be entered in your register,

After writing a check, you will be given the option of putting a copy of the
check into a check file (SAMPCH.DAT) for later printing. You can then write
another check or return to the menu.

For more help, press HELP,
To continue, press RETURN.
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U635 3590 90 46 26 330 06 35 30 30 90 36 3636 36 100 640 3026 430 20 6 46 52020 2046 S I8 95 30 S A0 A 464 R |
! HELP_DEPOSIT !
§ FMS UZ SAMPLE APPLICATION PROGRAM FORM |
! Help Form for DEPOSIT Form !
B Ll L e T I SRR Y Iy

FORM NAME= ‘HELP_DEPOSIT
HELP_FORM= ‘HELP_KEYS
AREA_TO_CLEAR= 14123
WIDTH= 80
BALKGROUND= CURRENT ¢
DRAW (14,1) [ (14,80)7%
TEXT (15.2) ‘Help for MaKins a Derosit’
BOLD ¢
TEXT (16.2) ‘To make a3 deposit, you enter the amount of the derposit and.
&‘if vou wish, a’ ;
TEXT (17:.2) ‘recerdof where vou =ot the monev. AFter enterinz the
&’amount. press the TAR' ;
TEXT (18.2) ‘key to =m0 to the memo field., Press BACKSPACE to 3o hack to
&’the amount Field.’ 7
TEXT (19.2) ‘'When vou are satisfied with both fields, press RETURN. You
&‘can press Keverad’ :
TEXT (20.2) ‘period at any time to return to the menu without completina

&‘the derosit.’ 1

DRAW (21,23) . (23,807

TEXT (22,283 ‘For more helep:, Press HELP. To continue, press RETURN.,® 3

¥

END_OF _FORM NAME='HELP_DEPOSIT’

Date: (2-DEC-82
{urrent Balance  $ 361.30
beposit $0000. 00
New Balance $ 0.0

i

To make a deposit, you enter the amcunt of the deposit and, if gou wish, a
record of where you goi the money. After entering the amount, press the TAB
key to go to the wemo field. Press BACKSPACE to go back o the amount field.
Uhen you are satisfied with both fields, press RETURN. You can press k
period at ang time to return to the menu withoui completing the deposit.

for more help, press HELP. To continue, press RETURM.

This form shows data supplied by the Sample Application program.
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! HELP.KEYS t
! FMS YZ SAMPLE APPLICATION PROGRAM FORM !
! Hels for describinz FMS Kevs. !
! Usually last helr form in a serTies. t
U346 3640 4 3 3 3005 35 35 304030 06 0 I 20 26 2 00 SR I S B R )

FORM NAME= ‘HELP_KEYS
AREA_TO_CLEAR= 1:23
WIDTH= 890
BACKGROLUND= CURRENT ¢
TEXT (1.2} ‘Help For FMS and SAMP Controel Kevs'
eoLD -
TEXT (3:2) ‘FMS
REVERSE
TEXT (3.6} ‘uses some standard editins Kevys. They are.’ 7
TEXT (4,5} 'RETURN Sianifies that rvou are done with a farm.'
TEXT (5.5} ‘TAB Moves cursor to the next field.’ 1
TEXT (B:3) ‘BACKSPACE Moves cursar to the previous field.’ ;
TEXT (7.3) ‘DELETE Deletes the character to the left of the cursor.’;
TEXT (8.,%5) ‘L. INEFEED Deletes the contents of &n entire field.’ 7
TEXT (10:4) ‘Other FMS Kevs are.’
TEXT (11.3) ‘LEFTARROMW Moves cursor back in & fField.’ :
TEXT (12.5) '‘RIGHTARRONW Moves cursor forward in a field.’ ;
TEXT (13.5} ‘CTRL/R Refreshes the screen.’ ;
TEXT (15:2) ‘SAMP ¢
REVERSE
TEXT (15.7) ‘alsg defines some Kevs. At any time while runnins SAMP., vou’
&' can press’ ;
TEXT (16.2) ‘Kayrad period to stor what vou are doins and veturn to the
&'menu.’ 5
TEXT (18,2) ‘Other Kevs are defined by SAMP at different pPoints in the
&’arplication. Use of " ;
TEXT (18.:2) ‘these Keys will be noted as vou pPro=ress throuzh the prosram’
&, &

DRAW (21.53) [ (23.80);
TEXT (22.54) ‘To continue, press RETURN.’

END_OF_FORM NAME= ‘HELP_KEYS'
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Help <or "7 3mg 3aM% Troool ey

uses some standard editing keys. They are:
RETURN Signifies that you are done with a forn.
TAB Hoves cursar to the next field.
BACKSPACE  Moves cursor to the previous field.
DELETE Deletes the character to the left of the cursor.
LINEFEED Deletes the contents of an entire field.

Other FHS keys are:

{EFTARROM  Moves cursor back in a field.
RICHTARRON Moves cursor forward in a field.
CTRL/R Refreshes the screen,

BEE also defines some keys. At any time vhile running SANP, you can press
keypad period to stop what you are doing and return to the menu.

Other keys are defined by SAMP at different points in the application. Use of
these keys will be noted as you progress through the program,

To continue, press RETURN.
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EEEY Ty r Y I Y I PR Y Y
' HEL P_MENU 1
! FMS V2 SAMPLE APPLICATION PROGRAM FORM !
| HMelr Form for the MENU Form !
IR EERR AR HRERR R R R R XSRS EEE R BB R R F RSB E RS R TR R F SRR HN ]

FORM NAME= 'HELP_MENU"’
HELP_FORM= 'HELP.LKEYS "
AREA_TOLCLEAR= 1:123
WIDTH= 80
BACKGROUND= CURRENT 7

TEXT (1.2) ‘Helr fFor SAMP Menu’

BOLD +*

TEXT (3.2)

‘S8AMP simulates some functions of electronic banKina.

In this”’
&’ arrlication’ 7

TEXT (4,2} ‘vyou can make deposits and write checKks at vour terminal.’ }

TEXT (6.2} ‘Your account at this banK has already been set upP. You have’
&%’ made several’ §

TEXT (7:2) ‘derasits and have written some chegks. MWhen SAMP starts.,
& vyou are able to’ 7

TEXT (8,2} ‘request the followina functions by tyrinzg the number and -
&‘then pressina’ 5

TEXT (9,2} RETURN. You can stoe SAMP by tvrpina 1 or by pressing Kevrad
&‘Perind.’ 7

TEXT (11.3) 117

TEXT (11.5) fExit’
REVERSE ¢

TEXT (11.10) ‘To leave SAMP and return to oPerating system level.’ §

TEXT (13:3) 270 1

TEXT (13:5) ‘Write a check’
REVERSE

TEXT (13,19 ‘You are asked teo fill in pavee, amount. and memo information’
& 7

TEXT (15:3) 3c :

TEXT (13.5) ‘MaKe a deposit”’
REVERSE

TEXT (15:20) ‘You are asKed to f£ill in the amount and memo information.’ ¢

TEXT (17:3) ‘4 3

TEXT (17:9) ‘View check resister’
REVERSE :

TEXT (17,25) ‘You can review checKs and derosits made in the past.”’ ;

TEXT (18,3) 'S f

TEXT (19.5) ‘Show account data’
REVERSE

TEXT (19.23) ‘¥Ypu can see the data associated with rour account.’ &

DRAW (20,51) : (23.80) :

TEXT (21.352) ‘For more help, Press HELP,'

TEXT (22,82} ‘To continuer pPress RETURN. ' &

END_OF_FfORM NAME= ‘HELP_MENU’ 7
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Help for SAMP Menu

SAMP simulates some functions of electronic banking., In this application
you can make deposits and write chechs at your terminal.

Your account at this bank has already been set up. You have made several
deposits and have written some checks. When SANP starts, you are able to
request the following functions by twping the nunber and then pressing
RETURN. You can stop SAMP by typing 1 or by pressing keypad period.

| To leave SAMP and return to aperating system level.

4 BRI EEIELL You can review checks and deposits made in the past.

o] You can see the data associated with your accownt.

For more help, press HELP,
To continue, press RETURN.

B-18 Sample Application Program Form Descriptions



R 2T TITITTLT I LR LT TT E TS S e g ey |
! HELP_WELCOME !
! FMS U2 SAMPLE APPLICATION PROGRAM FORM !
f Helr form faor WELCOME Form !
R XL TR s Ty T T 1 2 X T T T g e S N g iy |

FORM NAME= ‘HELLP_WELCOME -
HELP_FDORM= 'HELP_KEYS*
AREA_TO_CLEAR= 123
WIDTH= 80
BACKGROUND= CURRENT ¢
TEXT (1,.2) ‘Hels For the FMS VZ Sample Aprlication Prosram’
BOLD ¢
TEXT (3:2) ‘The FME Samrle Aprlication proaram (SAMP) serves two

&‘’Purroses.’ ;

TEXT (5.,6) ‘l. It tests the Form Driver and is epart of the Installation’
&/ Verifi-*

TEXT (6.10) ‘cation Procedure.’ !

TEXT (8.8} ‘Z. It shows how to use FMS., The Sawmrle Application is
&’available in’ §

TEXT (9,10) ‘each lansauaze suppParted by FMS, and the documentation cites’

TEXT (10.,10) ‘many exameles that are From SAMP.‘ !

TEXT (12,2) ‘The arelication does not claim to show the’ }

TEXT (12,45) ‘best’
UNDERLINE

TEXT (1Z2.,50) ‘way of doina evervythina.’ !

TEXT (13.2) ‘Rather, it shows wavs that thinas’ |

TEXT (13,38) ‘can”’
UNDERLINE !

TEXT (13,40} ‘e done with FMG.

TEXT (15,2} ‘As you run the rest of SAMP, you can =et help by Pressina *
&‘the PFZ Keyr, which’ ;

TEXT (16:2) ‘Wwill be veferred to as the HELP Rev. Rereated FPressing of *
&’the Key provides’ ;

TEXT (17.,2) ‘additional help until the messase is disrlaved, "No heilr
&’available." IF vou’ ?

TEXT (18.2) ‘press HELP now, vou will see an explanation of the Kevs used’

&’ in FMS5.' ¢
DRAW (20,49) I (23,80} ;

TEXT (21.,50) ‘For more helrp, Press HELP.’' ;
TEXT (22.50) ‘To continue, rress RETURN, '

END_OF_FORM NAME= ‘HELP.WELCOME' :

L]
r
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Help for the FHS V2 Sample Application Program
The FHS Sample Application program (SANP) serves two purposes!

1. It tests the Form Driver and is part of the Installation Verifi-
cation Procedure,

It shous how to use FHS. The Sample Application is available in
each language supported by FWS, and the docamentation cites
nay examples that are from SAMP.

The application does not claim to show the best way of doing everything.
Rather, it shows ways that things cam be done with FMS,

s you run the rest of SAMP, you can get help by pressing the PF2 key, vhich
will be referred to as the HELP key. Repeated pressing of the key provides
additional help until the message is displayed, "No help available.® If you
press HELP now, you will see an explanation of the keys used in FMS.

Far more help, press HELP,
To contimue, press RETURN,
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! MENL

! FMS W2 SAMPLE APPLICATION PRCGRAM FORM !

! Menu

V364536 2 3 3 3696 330 30 3 40 30 30 30 2 3040 3 300 04640 20 3E A IS0 SF 0 0 T 96 S 06 S 4 6 0 T S 40 20 00

FORM NAME=
HELP.FORM=
AREA_TO. . CLEAR=
WIDTH=
BACKGROUND=
DBLMWID=
DBLSIZ=

‘MENU ‘
"HELP_MENU ’
1123

20

WHITE

7

a

FUNCTION.KEY .ACTION.ROUTINE= ‘TAKELS‘ ¢

TEXT

TEXT (7:10)

FIELD NAME= ‘OPTION”

TEXT
TEXT
TEXT
TEXT
TEXT
DRAW

TEXT

TEXT

END_OF _FORM NAME= ‘MENU-’

(3.8

/ ChecKins Account Menu

REVERSE 7

‘Choose option (1-3)7'

(7:31)

(9:27}

(11.27)
(13:27)
(15.27)
(17:27)

(20-49)

(21,50}

(22,50)

PICTURE= ‘8’
HELP=

‘Enter one of the numbers 1. 2. 3. 4, or 57
DEFAULT= ‘27

ACTION.ROUTINE= ‘VALID1* : ‘123457
RESPONSE_REQUIRER
UNDERLINE &

‘1l Exit’ ;

‘2 Write a check’ :

‘3 MaKe a deposit’ ;

‘4 WYiew the check regsister’ ¢
‘S Show account data’ 7

1 {23.80)

‘For help, Press HELP. 7

‘To continuer Press Kevead 1-5.°7 7
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Chacking focount Menu

Choose option (1-5): A
t Exit
2 Write a check
3 HNake a deposit
4 View the check register
5 Shou accgunt data

For help, press HELP.
To continue, press keypad 1-5.
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i REGISTER !
! FMS 42 SAMPLE APPLICATION PROGRAM F(RM !

! Display the checK regsister and session sums !
PEEREEEREEEEE AL LR RE R R R ESRBE RS R RBREFFER S B EEARERRRBER A S

FORM NAME= 'REGISTER '
AREA.TO .CLEAR= 1:23
WIDTH= t=10)
BACKGROUND= CURRENT
DELWID= 2

FUNCTION_KEY_ACTION_ROUTINE=‘PASSKY I 110’ 7 ! Allow only Kervpad pPeriad

I Almost all fFields are display only {(excert Field FAKE)

ATTRIBUTE_DEFAULTS FIELD DISPLAY_ONLY »
TEXT (Z2,3) 'CHECK REGISTER - THE ACCOUNT HISTORY
BOLD -

! Headinz for the serolled area {(regsister eroper)

TEXT (5:2)

‘ChK. Deposit Check New’ &
TEXT (6:2}

‘No. Date Check Pavee or Derposit Memo Amount Amount Balance’

! Note. vather than Fisure put what the boxes should lpok like around a
! secrolled arear it makes the most sense to use FED to zmet the orisinal
I lavout of the screen and then edit the back-translated file (which rou
| set via FMS/DESC/FULL ...).

TEXT (7+1)
11 8999W99 99949 4WA999399999999999 9999999994599 999999qWAT4I9IFAWAIIAIIAqWAAFITGAK
CHARACTER_SET= RULE *

TEXT (14,1)
‘Ma94qU999399999U93999939999999494999999999999799999999999999yq9999399v4999999J
CHARACTER_SET= RULE !

! Serolled area definition.
! Note that all text and field definitions start on the first line of the
! scrolled area, line B.

SCROLL BEGIN_WITH= B END_MWITH= 13 -

! These definitions provide the vertical lines in the scrolled area to
I match the lines Just above and below the scrolled areas.

TEXT (B:11} ‘w’ EHARACTER_SET= RULE
TEXT (8.6) ‘x’ CHARACTER_SET= RULE -
TEXT (8,18) ‘x’ CHARACTER.SET= RULE >
TEXT {8,33) ‘x’ CHARACTER_SET= RULE ?
TEXT (8,62) ‘%’ CHARACTER_SET= RULE ;
TEXT (8:71) ‘x’ CHARACTER_.SET= RULE :
TEXT (8:79 ‘x’ CHARACTER-SET= RULE :
FIELD NAME= ‘NUMBER" (8.2) PICTURE= 4'X’
RIGHT_JUSTIFIED 5
FIELD NAME= ‘DATE’ 8.7 PICTURE= ‘XX=XXKX~XX’ :
FIELD NAME= ‘PAYMEM' (B,17) PICTURE= 357X’ :
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FIELD NAME= ‘DEPOSIT’ (B8:54) PICTURE= “XMXX.KX’
RIGHT..JUSTIFIED
SUPPRESS ZERO-FILL CLEAR_CHARACTER= ‘0° ;

FIELD NAME= ‘AMTPAY’ (8:683) PICTURE= "XXXX.XX'
RIGHT.JUSTIFIED
SUPPREES ZERO._FILL CLEAR._CHARACTER= ‘0’ ;

FIELD NAME= ‘BALANCE’ (8:72) PICTURE= "XXXX. KX’
RIGHT_JUSTIFIED
SUPPRESS ZERO_FILL CLEAR_CHARACTER= ‘0

s

FIELD NAME= ‘FAKE’ (8.80) PICTURE= "X*
NODISPLAY_ONLY INOTED ####not displavy only
NOECHO ¢

| Session information disrplaved in indexed Field. No saod reason, Just
! demonstration of indexed Fields.

TEXT (15,22) ‘This Sessionl Startinas Balance: %’ 7
TEXT (1G6.37) ‘Total Deposits: %’
TEXT (17,37) ‘Total Checks: £ ;
TEXT (18,37) ’Current Balance, %' ;

FIELD NAME= ‘SUMMARY’ {15,567 PICTURE= ‘08989.989°
INDEX= (16.56) . (17.386) I (18,56}
RIGHT_JUSTIFIED
SUPPRESS ZERO-_FILL CLEAR_EHARACTER= ‘0Q° &

DRAKW (20:14) | (23,80);

TEXT (21,15) ‘To scroll throush the checK rsaister. Press
&"UPARROW or DOWNARROW. '

TEXT (22,15) ‘To return to the menur rPress RETURN. ;

! Lines in the scrolled area are written with the FDUSPUTSC call so it is
! safest to specify the order of the fields in tcase the form is ever chansed.

ORDER BEGIN_WITH = 1
NAME= ‘NUMBER
NAME= ‘DATE”
NAME= ‘PAYMEM'’
NAME= ‘DEPOSIT”
NAME= ‘AMTPAY’
NAME= ‘BALANCE’
NAME= ‘FAKE® 7

This Named Data contains the number of scrolled lines in the scrolled
1

grea 50 that the program can be more inderendent of the form.
NAMED_DATA INDEX= 1 NAME= ‘NSCROL’ DATA= ‘0B’

END_OF_FORM NAME= ‘REGISTER‘ *
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CHECK REGISTER - THE ACCOUNT HISTORY

Chk., Deposit Check  New
No. Date Check Payee or Deposit Mema fmount  Amourt  Balance

15-HAR-B2| Interest on National Coal bond 50.00 | . | 500,00
15-WAR-B2| Jack Devar . .
30-JUN-82|Louise Phipps . .
14-JUL-82| Townsend Fabrics .

30-JUL-82 | Channel 42

3 -AIC-82 | Paycheck 300.00

This Session: Starting Balance: $ 351.30
Total Deposits: ¢ .0
Total Checks: ¢ .0
Current Balance: ¢ 361.30

To scroll throush the check registier, press UPARRON or DOMNARROM,
To return to the meny, press RETURN.

This form shows data supplied by the Sample Application program.
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R A A R A R R R
i WELCOME 1
t FMS U2 SAMPLE APPLICATION PROGRAM FORM !
' Initial form: title and welcome messase. !
[F T LT TR gty i S X9 Ry Y T T TR TN

FDRM NAME= ‘WELCOME ’
HELP_FORM= ‘HELP.WEL.COME*
AREA_TO_CLEAR= 1:23
WIDTH= 8o
BACKGROUND= BLACK
DBELWID= 3:5
DBLSIZ= 11
FUNCTION_KEY_ACTION_ROUTINE='PASSKY’ .* * 7 ! No Function Kerys accerted.
TEXT (3:4) ! Welcome to the FMS U2’ 3
TEXT (5.4) ‘Sample Application Prosram (SAMP)’
TEXT (11.4) ¢  YOUR PERSONAL CHECKING ACCOUNT'

i Instruction box

DRAW (20,36} : (23.80)

TEXT (21.37) ‘For instructions. eress HELP (the PF2 Ke¥).’ &
TEXT (22.37) ‘Te continue, press RETURN.’

END.OF _FORM NAME= ‘WELCOME’ 3

Welcome to the FMS V2
Sample Application Program (SaMP)

YOUR PERSONAL CHECKING ACCOUNT

For instructions, press HELP (the PF2 key).
To continue, press RETURN.
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Appendix C
Sample Application Program Data File

Following is a listing of the SAMP.DAT file that is used in the Sample
Application program.
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Sample Application Program Data File
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Index

Addressing mode, 3-7
Application program, 1-1, 1-2, 2-1, 3-1,
4-1, 5-1, 6-1, 7-1, 81
compiling, 7-4, 7-6, 7-7, 8-6
creating, 1-6, 2-9

creating definition file, 3-9, 4-11, 5-10,

6-10, 7-10, 8-9

efficiency, 1-5, 2-7, 3-6, 4-9, 5-7, 6-6,
7-7, 8-6

entry points, 7-7, 8-3, 84

simplifying, 1-3, 2-3, 3-3, 4-3, 5-3,
5-4, 5-8, 6-3, 66, 7-3, T4, 8-3

Arguments

null, 1-3, 2-3, 3-3, 4-3, 5-3, 54, 6-3,
7-3, 7-4, 8-3

optional, 1-3, 2-3, 5-3, 6-3, 8-3

passing, 1-1 to 14, 2-1, 2-3, 2-5, 4-5,
5-1, 5-3 to 5-5, 6-1, 6-3, 6-5, 8-1,
8-3, 8-5

See also Parameters, passing
required, 1-3, 2-3, 5-3, 5-4, 6-3, 8-3
Arrays, 3—4

conformant, 7-3

integer, 6-3, 6-6

longword integer, 1-4, 2-6, 3-5, 4-7,
4-8, 5-6, 6-5, 7-6, 7-7, 8-6

one-dimensional, 1-4, 2-5, 2-6, 4-7,
5-6, 6-b, 7-6, 7-7, 8-5, 8-6

passing, 1-3, 1-4, 2-3, 2-5, 3-3,
34, 4-3, 44, 5-3, 5-5, 6-3, 6-5,
6-6, 7-3, 7-6, 8--3, 8-5

word integer, 1-4, 2-6, 3-5, 4-7, 5-6,
6--5, -6, 8-6

Call statement. See Procedure call
statement

CHARACTER attribute, 84

CHARACTER functien, 8-9

Character strings, 1-3, 1-4, 1-6, 2-3, 2-8,
2-8, 2-9, 3-3, 3-5, 3-8, 3-9, 4-3,
4-7,4-10, 54, 5-6, 5-8, 5-9, 64 to
6-8, 7-5 to 7-9, 84, 8-6, 3-8, 89

See also Fixed-length strings; FMS,
data types; Varying-length
strings
advantages of, 3-5, 4-7, 6-6
allocation and deailocation of space,
6-6
CLASS_S attribute, 7—3
declaration, 6-6
declaring length, 11-3
descriptor, 4-6
descriptors, 3-3, 3-4, 4-5, 4-6
advantages of, 4-7
declaring, 4-6
initializing, 46
determining length, 1-3, 2-4, 3-3, 34,
5-4,6-4, 7-5, 84
dynamic, 1--3, 2-3, 2-4, 2-6, 3-3, 3-5
macros, 3-5
null byte, 4-3
passing, 1-3, 2-3, 3-3, 4-3, 5-3, 54,
6-3, 6-6, 7-3, 8-3
precautions, V-6, 7-7, 8-6
requirements, 1-3, 2-3, 2-4, 2-8, 3-3 to
3-5,4-3,4-4,4-7,5-4,6-4, 7-5 to
7-7, 84 to 86
string descriptors, 3-3, 34, 4-3

CHARACTER VARYING attribute, 84

CLASS_S attribute, 7-3

COBOL declarations, 5-6

COBOL library file, creating, 5-6

Command file for building Sample
Application, 1-6, 2-2, 2-10, 3-2, 3-10,
4-2,4-12, 5-2, 5-11, 6-10, 7-10, 8-10
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Commands
FMS/DESCRIPTION/BRIEF, 1-3, 24,
3-3, 34, 5-4, 7-5
FMS/DESCRIPTION/DECLARATIONS,
5-4, 56, 64, 7-5, 84, 85
FMS/DIRECTORY/FULL, 1-5, 2-7,
3-6, 4-9, 5-17, 6-6, 7-7, 8-6
COMMON attribute, 2-4, 2-6, 4-8, 67
Common storage areas, 1-4, 2-6, 3-5, 3-6,
4 8,66
Compatibility, 6--5
COPY file, 5-2, 5-13
COPY statement, 56

Data, displaying, 1-6, 2-8, 2-9, 3-8, 3-9,
4-10, 4-11, 5-8, 5-9, 6-7, 6-8, 7-8,
7-9, 8-8, 8-9

Data conversion, 1-6, 2-8, 2-9, 3-8, 3-9,
4-10, 4-11, 5-8, 5-9, 6-7, 6-8, 7-8,
7-9, 8-8, 3-9

built-in conversion functions, 1-6, 2-8,
2-9,7-9, 8-8

creating conversion functions, 1-6, 2-8,
2-9, 3-8, 3-9, 4-10, 7-9, 8-8

explicit, 5-8, 5-9

implicit, 5-8, 5-10

macros, 3-8, 3-9

MOVE statement, 5-9

operations, 1-6, 2-8, 2-9, 3-8, 3-9, 4-10,
5-8, 5-9, 6-7, 6-8, 7-9, 8-8, 8-9

PIC ¢ variables, 5-10

precautions, 5-9

READV procedure, 7-9

simplifying, 5-8

VAX-11 general conversion routines,
2-9, 3-9, 4-11, 5-9, 6-8, 7-9, 8-9

Debugging aid, 4-6

Debug mode. See FMS, Debug mode

Default, VAX-11, integers, 6-5

Default passing mechanisms, 2-3, 4-3,
5-3, 6-3, 6-6, 8-3

overriding, 5-3
Definition file, 1-6, 2-12, 312, 4-14,
5-13, 6-12, 7-12
application program, 2-2
creating, 1-6, 2-9, 3-9, 4-11, 5-10, 5-11,
6-10, 7-10, 8-9
Sample Application, 2-9, 3-9, 4-2,
4-11, 5-2, 5-10, 6-2, 6-8, 6-9, 7-2,
7-9, 7-10, 8-2, 8-9, 8-12

Demonstration program. See Sample
Application

%DESC, 66

Index-2

Descriptors, 3-3, 3-4, 4-3 to 4-5
constructing, 4-3 to 4-5
DESCRIP.H (include file}, 44 to 4-6
use of, 44, 4-5

Efficiency, Form Driver, 1-5, 2-7, 3-6,
4-9, 5-17, 6-6, 7-7, 8-6

Entry points, definitions. See Form
Driver, entry points

ENVIRONMENT file, 74, 7-12

Error message, FDV$_DLN, 2-9, 3-9,
4-11, 5-10, 6-8, 79, 8-8

EXTERNAL, 5-8, 8-6 to 8-8

EXTERNAL LONG FUNCTION, 2-2

FDV$ATERM call, 1-5, 2-7, 3-7
FDVSAWKSP call, 1-5, 27, 3-7
FDV$READ call, 1-5, 2-7, 3-7
FDV$RETLE call, 1-3, 24, 2-5, 34, 4-4,
54, 5-5, 64, 7-5, 8-4, 8-5
FDV$SSRYV call, 1-5, 2-7, 3-7
FIXED function, 8-8
Fixed-length strings, 2-3, 24, 2-6, 3-3,
3-b, 64, 7-5, -6, 84
See also Character strings,
requirements
COMMON attribute, 24
MAP statement, 2—4
SPACES function, 2—4
FIXED type strings, 3-3
See also Character strings, string
descriptors
FMS
language interface. See individual
languages
routines. See Form Driver, routines
data types, 1-3, 2-3, 3-3, 4-3, 54, 6-4,
7-5, 84
See also Character strings
Debug mode, 2-9, 3-9, 4-11, 5-10, 6-8,
7-9, 8-8
status codes, 1-2, 1-5, 2-2, 2-8, 2-10,
3-2, 3-7, 3-10, 4-2, 4-9, 4-11, 5-2,
5-8, 5-11, 6-2, 6-7, 6-10, 7-2, 7-8,
7-10, 8-2, 8-7, 8-10
accessing as functions, 1-2
terminator codes, 2-9, 3-9, 4-11, 5-10,
6-10, 7-10, 8-9
FMS/DESCRIPTION/BRIEF command,
1-3, 2-4, 3-3, 3-4, 54, 7-5
FMS/DESCRIPTION/DECLARATIONS
command, 54, 5-6, 6-4, 7-5, 84,
85



FMS/DIRECTORY/FULL command, 1-5,
2-17, 3-6, 49, 5-7, 6-6, 7-7, 86
Form Driver, 1-4, 2-5, 34, 4-7, 5-5, 6-5,

7-6, 85
calls, 1-1, 2-1, 2-2, 3-1, 3-2, 4-1, 4-2,
5-1, 5-2, 6-1, 6-2, 7-1, 7-2, 7-5,
81,82
See also Form Driver, routines
calling sequence, 1-2, 2-2, 3-2, 4-2,
5-2, 6-2, 72, 8-2
data access codes, 1-2, 2-2, 3-2, 4-2,
5-2,6-2, 7-2,8-2
data types, 2-2, 3-2, 4-2, 5-2, 6-2,
7-2, 8-2
passing mechanisms, 1-2, 2-2, 3-2,
42,52, 6-2, 7-2, 82
constants, 7—4
entry points, 7-4, 7-7, 7-10, 8-3, 8-4,
8-6
key functions, 2-9, 3-9, 4-11, 5-11,
6-10, 7-10, 8-9
routines, 1-.2, 2-2, 3-2, 3-10, 4-2, 5-2,
6--2, 72,82
See also Form Driver, calls
codes, 1-6, 2-9, 3-9, 4-11, 5-10, 6-10,
7-10, 8-9
declarations, 2-10, 3-10, 4-11, 5-11,
6-10, 8-10
status return methods, 1-2, 2-2, 3-2,
4-2,5-2,6-2, 7-2, 8-2
storage needs, 1-4, 2-6, 3-6, 4-8, 5-7,
6-6, -7, 8-6
using as a shareable image, 3—7
Form Editor, 5-10
Function reference, 2-2, 3-2, 4-2, 6-2,
7-2, 8-2
Functions, 2-10, 3-10, 4-2, 4-11, 5-11,
6-10, 7-10, 8-9, 8-10
calls, 4-2
declarations, 2-2, 6-2
invoking Form Driver routines, 1-2
key terminators, 2-9, 3-9, 4-11, 5-10,
6-10, 7-10, 8-9
reference, 1-2

GLOBAL, 3-5, 3-7

%IMMED 0, 74
IMPLICIT NONE statement, 6-3
IMPLICIT statement, 6-3
Include file, 4-5 to 4-7, 6-12

See also Definition file
INHERIT, 74
INSPECT statement, 5-9, 5-10

INTEGER, 6-5
INTEGER*2, 6-5
INTEGER*4, 6-2, 6-5
Integer arrays
%DESCR function, 6-6
passing, 63, 6-6
Integers
longword binary, 1-3, 2-5, 3-4, 4-4, 5-5,
6-4, 6-5, -6, 8-5
passing, 1-3, 2-3, 3-3, 4-3, 5-3, 6-3,
7-3,8-3
word binary, 1-4, 2-5, 34, 44, 5-5,
6-5, 7-6, 85

Key functions. See Form Driver, key
functions

Language functions, data conversion, 1-6,
2-8, 29, 3-8,4-11, 7-9, 8-8, 8-9

Language-independent material, 1-1

Language-independent notation, 1-2, 2-2,
32,42, 5.2 6.2 T-2, 8-2

Language interface. See individual
languages

Language issues. See individual
languages

Languages. See individual languages

Length of strings. See Character strings,
requirements

LOCAL, 3-7

Macros, 3-3, 3-5, 45 to 4-8
data conversion, 3-8, 3-9
debugging aid, 4-6
expansion, 4-6, 4--7
MAP statement, 2—4
MLOC alloeation. See Run-time
memory-resident form area (mloc)
MOVE statement, 58, 5-9

Non-FMS data types, 1-4, 2-5, 3-4, 4-7,
5-6, 6-5, 7-6, 8-5
Null arguments, 1-3, 2-3, 3-3, 4-3, 5-3,
54, 6-3, 7-3, 7-4, 8-3
default value, 74
%IMMED 0, 7-4
syntax, 7-3, 74
Numeric arguments, requirements, 1-3,
2-5, 5-5, 6-5, 8-5
Numeric data, 1-6, 2-8, 2-9, 3-8, 3-9,
4-10, 4-11, 5-8, 5-9, 6-7, 6-8, 7-8,
7-9, 8-8, 8-9
Numeric parameters, requirements, 3—4,
44, 7-6

Index—3



Omitted arguments, 1-3, 2-3, 5-3, 54,
6-3, 8-3

Omitted parameters, 3-3, 4-3, 7-3, -4

Optimizing compiler, 1-5, 2-7, 3-7, 5-8,
6--7, 7-8, 87, 8-8

OWN, 3-5 to 3-7

Parameter passing mechanisms. See
Parameters, passing
Parameters
optional, 3-3, 4-3, 7-3, 7—4
passing, 3-1 to 34, 4-1, 4-2, 44, 7-1,
7-3, -6
See also Arguments, passing
required, 3-3, 4-3, 7-3, 74
Passing mechanisms. See Arguments,
passing; Parameters, passing
PDP-11, compatibility, 6-5
PIC 9 data items, 5-5, 5-8 to 5-10
PIC X, 5-9
PIC X data items, 5-8
Portability, 2-2, 3-2, 4-2, 5-2, 6-2, 7-2,
8-2
Precautions for using FMS
COMMON attribute, 6-7
common storage areas, 1-5, 2-7, 5-8
EXTERNAL attribute, 5-8, 8-7, 8-8
memory areas, 1-5, 2-7, 3-7, 4-9, 5-7,
6-7, 7-8, 8-7
OWN or GLOBAL attribute, 37
protection of volatile program variables,
1-5, 2-7, 3-7, 4-9, 410, 5-8, 6-7,
7-8, 87
static or external storage areas, 4-9,
4-10
VOLATILE attribute, 7-7, 7-8
Procedure Calling and Condition
Handling Standard. See VAX-11,
Procedure Calling and Condition
Handling Standard
Procedure call statement, 2-2, 3-2, 5-2,
6-2, 7-2, 82,89
invoking Form Driver routines, 1-2
Procedures. See Procedure call statement
Programming languages,
language-specific rules, 1-1, 2-1, 3-1,
41, 5-1,6-1,7-1, 81
See also individual languages

READ, 6-8
READYV procedure, 7-9
REQUIRE file
See also Definition file
Sample Application, 3-2, 8-12

Index—4

Run-time memory-resident forin area
(mloc), 1-4, 2-6, 3-5, 3-6, 4-8, 5-8,
-7, 6-6, -7, 8-6

allocation and deallocation of space,
1-5, 2-7, 3-7, 4-9, 4-10, 5-7, 6-7,
7-8, 8-7

declaration, 14, 2-6, 3-6, 4-8, 5-7, 6-86,
7-7, 86

Sample Application, 1-6, 2-2, 2-6, 2-9 to
2-11, 3-2, 3-5, 3-9 to 3-11, 4-2, 4-8,
4-11 to 4-13, 5-2, 5-7, 5-10 to 5-12,
6-2, 6-6, 6-8 to 6-11, 7-2, 7-7, -9 to
7-11, 8-2, 8-6, 89 to 8-11

command file to compile and link, 1-6,
2-2,2-10, 3-2, 3-10, 4-2, 4-12, 5-2,
5-11, 6-10, 7-10, 8-10

COPY file, 5-2, 5-13

data declarations, 5-6, 5-11

data file, 1-6

definition file, 1-6, 2-2, 2-9, 2-12, 3-2,
3-9, 3-12, 4-2, 411, 4-14, 5-2,
5-10, 6-2, 6-8, 6-9, 7-2, 7-9, 7-10,
8-2, 8-9

ENVIRONMENT file, 7-12

examples, 1-6, 2-2 to 2-9, 3-2 to 3-T,
3-9,4-2 to 44, 4-6, 4-8 to 4-11,
5-1 to 5-10, 6~1 to 6-10, 7-1 to
7-10, 8-1 to 8-2, 84 to 8-7, 8-9

form descriptions and screen images,
1-6

Include file, 6-12

REQUIRE file, 8-12

user action routines, declarators, 5-11

VAX-11 BASIC, 1-6

SEG$ funection, 2-5

Shareable image, Form Driver, 3-7

Simplifying program. See Application
program, simplifying

Skeleton declarations, COBOL, 5-6

Standards, VAX-11, 1-1, 2-1, 3-1, 41,
5-1, 6-1, 7-1, 8-1

Static storage areas, 5-7

Status codes, 4-2

accessing returned FMS status codes,
1-2,2-2, 3-2, 5-2,6-2, 7-2, 82

FDV8SSRV, 1-5, 2-8, 3-7, 49, 5-8,
6-7, -8, 87

FDV$STAT, 1-5, 2-8, 3-7, 49, 5-8,
6-7, -8, 8-7

FMS, 1-2, 1-5, 2-2, 2-8, 2-10, 3-2, 3-7,
3-10, 4-2, 4-9, 4-11, 5-2, 5-8, 5-11,
6-2, 6-7, 6-10, 7-2, 7-8, 7-10, 8-2,
8-7, 8-10



register zero, 1-2

RMS, 1-5, 2-8, 3-7, 49, 5-8, 6-7, 7-8,
8-7

VMS, 2-2, 2-10, 3-2, 3-10, 4-2, 411,

5-2, b-11, 6-2, 6-10, 7-2, 7-10, 8-2,

8-10
Status reporting variables
OWN or GLOBAL storage, 3-7
storage, 1-5, 2-8, 4-9, 5-8, 6-7, 7-8,
87,88

Status return methods, 1-2, 2-2, 3-2, 4-2,

5-2, 6-2, 7-2, 8-2
String descriptors. See Character strings,
descriptors
SUBSTR function, 84, 8-5
VAX-11 PASCAL, 7-5
Syntax, invoking Form Driver routines,
1-2, 2-2, 3-2, 4-2, 5-2, 6-2, 7-2, 8-2
optional arguments, 1-3, 2-3, 5-3, 54,
6-3, 8-3
optional parameters, 3-3, 4-3, 7-3, 74

TCA allocation. See Terminal control
area (tca)
Terminal control area (tca), 1-4, 26, 3—5,
3-6, 4-8, 56, 57, 6-6, 7-7, 8-6
allocation and deallocation of space,
1-5, 2-7, 3-17, 4-9, 4-10, 5-7, 6-7,
7-8, 87

declaration, 1-4, 2-6, 3-6, 48, 5-7, 6-6,

7-7, 86
Terminator codes. See FMS, terminator
codes

Truncation, 2-9, 3-9, 4-11, 5-9, 5-10, 6-8,

7-9,8-8

USAGE IS DISPLAY, 54, 5-8
User action routines, 1-3, 2-5, 3—4, 44,
5-5, 5-11, 64, 7-5, 84, 85
declarators, 511
return codes, 2-10, 3-9, 4-11, 5-11,
6-10, 7-10, 8-9

Varying-length strings, 7-5, 7-6
See also Character strings,
requirements
VAX-11
general conversion routines, 2-9, 3-9,
4-11, 5-9, 6-8, 8-9
integers, default, 6-5
Procedure Calling and Condition
Handling Standard, 1-2, 2-2, 2-3,
3-2, 4-2, 5-2, 6-2, 6-3, 7-2, 7-3,
8--2, 8-3

standards, 1-1, 2-1, 3-1, 4-1, 5-1, 6-1,
7-1, 8-1
VAX-~11 BASIC
FMS language interface
requirements, 2--1
FORMATS function, 2-8, 2-9
language issues, 2-2
SEG#$ function, 2-5
SPACE$ function, 2—4
STRS function, 2-9
VAL function, 2-8
XLATE function, 2-8, 2-9
VAX-11 BLISS
FMS language interface
requirements, 3—1
language issues, 3-2
VAX-11C
FMS language interface
requirements, 4-1
language issues, 4-2
VAX-11 COBOIL
FMS language interface
requirements, 5-1
language issues, 52
VAX-11 FMS interface, 1-1, 2-1,
3-1,41,51,6-1,7-1, 8-1
VAX-11 FMS interface,
requirements, See individual
languages
VAX-11 FORTRAN
FMS language interface
requirements, 6—1
language issues, 6—2
READ, 6-8
WRITE, 6--8
VAX-11 languages, syntax
requirements. See individual
languages
VAX-11 PASCAL
FMS language interface
requirements, 7-1
language issues, 7-2
SUBSTR function, 7-5
VAX-11 PL1
CHARACTER function, 8-9
FIXED function, 8-8
FMS language interface
requirements, 8-1
language issues, 8-2
SUBSTR function, 8-4, 8-5
Vectors. See Arrays
VMS status codes, 2-2, 2-10, 3-2,
3-10,4-2, 411, 5-2, 5-11,
6-2, 6-10, 7-2, 7-10, 8-2, 810
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VOLATILE attribute, 7-7, 7-8 allocation and deallocation of space,

Volatile program variables, 1-5, 1-5, 2-7, 3-7, 4-9, 4-10, 5-7,
2-8,3-7, 49, 4-10, 5-8, 6-7, 6-7, -8, 87
7-8, 8-7, 3-8 declaration, 1-4, 2-6, 3-6, 4-8,
FDV$STAT, 1-5, 2-8, 3-7, 4-9, 5-7, 6-6, 7-7, 86, 87
5-8, 6-7, 7-8, 8-7 determining needs, 1-5, 2-7, 3-6,

4-9, 5-7, 6-6, 7-7, 86
estimate of memory needed, 1-4, 1-5
2-6,2-7, 3-6, 4-8, 4-9, 5-7,

?

WEKSP allocation. See Workspace (wksp) 6-6, -7, 8-6, 87
Workspace (wksp), 1-4, 1-5, 2-6, 2-7, WRITE, 6-8
3-5,3-6,48,49, 56,57,
6—6, 7-7, 8-6, 8-7 Zero-fill attribute, 5-9, 5-10
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HOW TO ORDER

ADDITIONAL DOCUMENTATION

From

Call

Write

Chicago

312—640-5612
8:15aM to5:00pm CT

Digital Equipment Corporation
Accessories & Supplies Center
1050 East Remington Road
Schaumburg, IL 60195

San Francisco

Alaska, Hawaii

408-734-4915
B:15aM to 5:00p M PT

6038846660
8:30am to 6:00 Pm ET

408-734-4915
8:15am to 5:00 P PT

Digital Equipment Corporation
Accessories & Supplies Center
632 Caribbean Drive
Sunnyvale, CA 94086

New Hampshire

Rest of U.S.A.,
Puerto Rico*

603-884-6660
8:30 AM t0 6:00 PM ET

1-800-258-1710
8:30 AM to 6:00 pM ET

Digital Equipment Corporation
Accessories & Supplies Center
P.O. Box C52008

Nashua, NH 03061

“Prepaid orders from Puerto Rico must be placed with the local DIGITAL subsidiary (call 809—-754—7575)

Canada

British Columbia 1-800-267-6146 Digital Equipment of Canada Ltd

B:00 aM to 500 PM ET 940 Belfast Road
Ottawa, Ontario K1G 4C2

Ottawa—Hull 613-234-7726 Attn: A&SG Business Manager
8:00 aM 0 5:00 P M ET

Elsewhere 112-800-267-6146
8.00 am to 500 pm ET

Elsewhere Digital Equipment Corporation

A&SG Business Manager*

*c/o DIGITAL's local subsidiary or approved distributor
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READER'S COMMENTS

NOTE: This form is for document comments only. DIGITAL will use comments submitted on this form at the
company’s discretion, If you require a written reply and are eligible to receive one under Software
Performance Report (SPR} service, submit your comments on an SPR form.

Did you find this manual understandable, usable, and well crganized? Please make suggestions for improveme

Did you find errors in this manual? If so, specify the error and the page number.

Please indicate the type of user/reader that you most nearly represent.

— Assembly language programmer

— Higher-level language programmer

—  Occasional programmer (experienced)

—. User with little programming experience
— Student programmer
— Other (please specify)

Name Date

Organization Telephone

Street

City State ____ Zip Code

or Country
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No Postage
Necessary
if Mailed in the

United States
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