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Foreword

ISO (the International Organization for Standardization} and IEC (the Inter-
national Electrotechnical Commission) form the specialized system for
worldwide standardization. National bodies that are members of ISO or
IEC participate in the development of International Standards through
technical committees established by the respective organization to deal
with particular fields of technical activity. ISO and IEC technical com-
mittees collaborate in fields of mutual interest. Other international organ-
izations, governmental and non-governmental, in liaison with 1SO and IEC,
also take part in the work.

In the field of information technology, ISO and IEC have established a joint
technical committee, ISO/IEC JTC 1. Draft International Standards adopted
by the joint technical committee are circulated to national bodies for vot-
ing. Publication as an International Standard requires approval by at least
75 % of the national bodies casting a vote.

International Standard ISO/IEC 11730 was prepared by Joint Technical
Committee ISO/IEC JTC 1, Information technology, Subcommittee SC 22,
Programming languages, their environments and system software inter-
faces.

Annexes A and B of this International Standard are for information only.
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Intfroduction

In 1979, the CODASYL COBOL Committee (CCC) es-
tablished an ad hoc group. the Screen Management
Task Group (SMTG), whose objective was to provide
the COBOL programmer with language facilities for
manipulating two-dimensional visual display units. In
order to meet overall COBOL objectives for portable
programs and o provide meaningful capabilities for
terminals hooked directly to processors, for terminals
that reach "their' processor over a network, and for
micro-computers which can act in the role either of
‘processor” or of "terminal®, a very flexible facility was
needed.

The CCC recognized that such a facility was of benefit
not only to the COBOL community, but fo the data
processing community at large. The SMIG's charter
was enlarged to include a language independent
Screen Management System, with a COBOL Interface.
The SMTG made its final report to the CCC in 1984
with a document that formed the base for the present
standard.

In 1986, the CODASYL Committee was accredited
by ANSI as a standards sponsor using the canvass
method. The CODASYL Committee then formed the
CODASYL Form Interface Management Committee
to create. improve, and maintain this standard. Work
on the standard began in 1987. The "Screen Manage-
ment' name was changed shortly afterward to "Form
Interface Management” so that it would reflect more
accurately the scope of the work—it is an inferface
system to dall sorts of devices and it uses an entity
called a form to describe the interface.

In October, 1988, ISO/IEC JTC1 SC22 formed Working
Group 18 for the purpose of producing an Interna-
tional Standard for FIMS.,

In August, 1990, the two groups approved this docu-
ment as a Draft CODASYL Standard with direction that
it proceed to the ISO frack for balloting. It was regis-
tered as an 1SC CD (Committee Draft) in September,
1991 and was immediately followed by a successful
ISO/IEC SC22 CD ballot and a simultaneous, success-
ful, U.S.-only, CODASYL canvass, ending in February
1992,

In February, 1993 the Draft Infernational Standard (DIS)
version of the document started balloting in 1SO and
finished successfully in August, 1993. The ANSI Canvass
started in May. 1993 and ended in September, 1993.
Both were successful. The committees made the final
changes to the document according to comments
received in November, 1993. The final edits were com-
pleted in January, 1994. Af that time the document
became a CODASYL Standard (CS-1:1994) and 1ISO
11730:1994.

ISO/IEC 11730: 1994(E)

Only certain parts of this document are normative:
Clauses 1 through 10. In those clauses, examples and
footnotes are not part of the standard. The annexes
are informative.

This International Standard is composed of five sec-
tions, as follows:

Section 1: Overview

Clause 1. General, describes the scope of the Interna-
tional Standard and lists other International Standards
referenced by this international Standard. Clause 2,
Definitions provides definitions for terms unique to
FIMS. Clause 3, FIMS philosophy of use, describes the
components of the Form Interface Management
System. It shows how an application program com-
municates with a device acting as a terminal. When
the application acts as the main program, it uses an
interface (based on the Generic Interface) to invoke
a form (described in IFDL). While not part of the inter-
national Standard, Annex A, IFDL Philosophy of Use,
describes in general terms the infent of the IFDL. it
glves an overview of the IFDL and the processing that
will be performed on a form defined in IFDL. Likewise.
Annex B, Worked examples. is useful in achieving an
overview of how an application program and a form
fit fogether.

Section 2: Conformance

The FIMS is a complex system, consisting of two major
categories of two levels each of capabilities. Because
of the wide varlety of terminal capabilities, there are
also a large number of implementor options that
state what an implementation provides. The rules that
govern whether an implementation conforms to the
FIMS International Standard are stated in Clause 4,
Conformance.

Section 3: Applicadtion interface

Clause 5, Generic inferface, is an abstract definition of
application programs can invoke the forms defined in
IFDL. The generic interface is not a specification for a
particular programming language. It does, however,
specify what information shall be included in such a
specification. Clause 6, Language bindings. describes
the state of some language bindings.

Section 4: Run-time processing

The run-tfime component of the FIMS is the Form
Control System (FCS). It implements a predefined pro-
cessing model, easing the burden of user interface
programming. Clause 7, FCS processing model, de-
scribes precisely how the FCS uses the IFDL to inferact
with the application program and the terminal.
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Section 5: IFDL specification

The Independent Form Description Language is used
to define a form which is the means of describing
interactions with the terminal and the agpplication
program. Clause 8, IFDL elements, describes the met-
alanguage used to describe IFDL; it also contains the
elements of IFDL descriptions: reference format, con-
stants, name references, and expressions. Clause 9,
IFDL Statements, contains the syntax and semantics of
IFDL statements.

Section 6: FIMS device profiles

Several FIMS device profiles are described in order to
enhance portability between implementations. Since
FIMS allows implementations a major role in deciding
what attributes of devices to support, portabillity would
be a problem if all implementations were different.
Clause 10, FIMS device profiles, describes specifics of
common devices so that form designers can know
what features are supported across implementations.
A FIMS implementation is not limited to the features of
these common devices; rather, these devices are a
subset of the devices that FIMS implementation can
use.
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Information technology — Programming languages —
Form Interface Management System (FIMS)

Section 1: Overview

Clause 1, General, describes the scope of this In-
ternational Standard and lists other International
Standard referenced by this International Stan-
dard. Clause 2, Definitions provides definitions for
terms unigue to FIMS. Clause 3, FIMS philosophy
of use, describes the components of the Form
Interface Management System. It shows how an
application program communicates with a de-
vice acting as a terminal. When the application
acts as the main program, it uses an interface

Full document details: ISO IEC 11730-1994

(based on the Generic Interface) to invoke a
form (described in IFDL). While not part of this
International Standard, Annex A, IFDL Philosophy
of Use, describes in general terms the intent of
the IFDL. It gives an overview of the IFDL and
the processing that will be performed on a form
defined in IFDL. Likewise, Annex B, Worked exam-
ples, is useful in achieving an overview of how an
application program and a form fit together.
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1 General

1.1 Scope

This International Standard specifies a software sys-
tem for description and control of human interfaces
to computer input/output devices. It contains the
following components.

a) The Independent Form Description Language
(IFDL). a language for the description of forms,
which consist of declarations and procedural
statements specifying the appearance and control
of a didlog. FIMS has specific constructs for the
appearance of forms on PCs, character devices.
blockmode devices, and high quality printers.

b) The Form Control System, the runtime component
that implements the FIMS model for processing
requests from programs and for interaction with a
human operator. The FIMS model includes a dialog
management system and data management
discipline.

¢) A generic (or abstract) interface, specifying in-
formation that is passed between an application
program and the FCS.

d) A binding of the generic interface to the C lan-
guage (ISO/IEC 9899).

e) A profile of minimal, common devices, one of
which shall be supported by an implementation.

f) A set of conformance rules that describe choices
for levels of FIMS and a set of implementor choices
that shall be specified by each implementation to
create a profile for that implementation.

This International Standard does not define a win-
dowing system or a windowing system toolkit of GUI
inferface artifacts. Instead, it expects such systems to
already be available and it builds on them, adding
value to the usual toolkit implementations of such
systems.

This International Standard does not define a recom-
mended user interface” or "style”. Instead, it is defined
fo allow the style of the underlying windowing system
to be expressed.

1.2 Normaitive references

Full document details: ISO IEC 11730-1994

ISO/IEC 11730:1994(E)

1.2 Normative references

The following International Standards contain provi-
sions which, through reference in this text, constitute
provisions of this International Standard. At the time
of publication, the editions indicated were valid. All
International Standards are subject to revision, and
parties to agreements based on this International
Standard are encouraged to investigate the pos-
sibility of applying the most recent editions of the
International Standards indicated below. Members
of IEC and 15O maintain registers of currently valid
International Standards.

ISO/IEC 646:1991, Information technology—ISC 7-bit
coded character set for information inferchange

ISO/IEC 9899:1990, Programming languages—C

ISO 8601:1988, Data elements and interchange
formats - Information interchange—Representation
of dates and fimes

ISO/IEC TR 10182:1993, Information technology—
Programming languages. their environments and
system software interfaces—Guidelines for lan-
guage bindings
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Definitions

2 Definitions

For the purposes of this International Standard., the
following definitions apply.

2.1 Accept Phase: That part of external event pro-
cessing in which the FCS dllows the operator to en-
ter input for each activation item on the activation
list.

2.2 Activation List: An ordered list made up of activa-
fion items which causes input fo be solicited from
the operator during accept phase.

2.3 Activation tem: An element of an activation
list that specifies what input is allowed from the
operator. In Full FIMS, an activation item is either a
field (which allows the operator to enter data into
that field) or a button (which allows the operator o
position the cursor or locator to the field and enter
a function). In Basic Subset FIMS, an activation item
is the name of a panel, all of whose unprotected
fields are available for input.

2.4 Active: The state of a displayable item that is on
the activation list and is not protected.

2.5 Active Item: An activation item that has nof been
deactivated and is not protected.

2.6 Active Object: See Active Item.

2.7 Actlive Request: A request that is currently being
processed for a particular session by the FCS. There
is only one active request per session.

2.8 Address Space: In an operating environment, the
set of data accessible to a program

2.9 Ancestor Object: A display object that is a parent
object or a parent object of an ancestor object.

2.10 Appiication Declarations: A subset of a host
language’s data description syntax that describes
the format of the messages that pass between the
program and the form.

2.11 Application Program: That part of an application
that is concerned with data manipulation rather
than operator interface.

Definitions
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2,12 Application Record: A data area in the appli-
cation program that contains a record that will be
passed as a packet.

2.13 Array: Multiple objects with the same name that
can be distinguished by a subscript.

2.14 Asynchronous Request: A request that does not
have to complete before the FCS returns control to
the caliing program.

2.15 Atftribute: An gppearance or presentation re-
lated possibliity for display object that does not
affect behavior or processing.

2.16 Basic Character Set: Same as IFDL character set.

2.17 Bulion: A display object that is capable of
receiving only functicn input and that does not
necessarily map a form data item.

2.18 Canceled Request: A request that was pending
or active when a CANCEL request specifying it was
received by the FCS.

2.19 Character Data: Data that has been declared
with the character data-type.

2.20 Character Picture: A picture that allows a subset
of characters from a particular character set in its
data positions.

2.21 Child Object: A display object declared in
another display object.

2.22 Completed Request: A request that has finished
its FCS processing.

2.23 Conceadled: A property of a field that directs
that the value of the field is not displayed to the
operator.

2.24 Control Message: A message that passes be-
tween the program and the FCS. A control mes-
sage is made up of 0 fo 5 control fext strings, each
having five characters.

2.25 Control Text: A string of five characters included
in a control message. A control text string sent
1o a form can have any contents agreed on by
the form designer and the programmer. A control
text received by the program has a special format
for its first two characters; it can contain status
information from the FIMS on the results of form
request statement as well as control text specified
in the form to report on special conditions.
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2,26 Cormresponding Data: A form data item in an
array that identifies the occumrence in the same rel-
ative position of the array as the item that contalns
the reference. (This item Is not availlable in Basic
Subset FIMS.)

2.27 Comesponding Receive Fleld: A field that does
not have the unconditional PROTECTED property
and that maps through its associated data item to
a packet field In the current receive packet. (This
item is not available in Basic Subset FIMS.)

2.28 Corresponding Send Field: A field that has either
the same name as a packet fleld in the current
packet or a USING or DESTINATION clause referenc-
ing it in a packet field declaration for the current
packet. Such a fleld Identifies s containing panel
as a target of the ACTIVATE CORRESPONDING SEND
PANELS response step. (This item is not avallable in
Basic Subset FIMS.)

2.29 Current Activation ltem: The activation item that
is currently being processed in the accept phase
model of processing. Equivalent to “focus”. The
item to which keyboard or other non-locator input
is directed.

2.30 Current Packet: The data area at runtime
that contains the packet for the FCS operation
in progress.

2.31 Current Value: The value of a form dafa item
as last set In the form. The current value will be
used In the next reference to the form data item.
Compare to LAST-KNOWN VALUE. (This item is not
avdailable in Basic Subset FIMS.)

2.32 Cursor: A visual indicator on a video terminal
that tells the operator where keyboard input will be
directed. In FIMS, this corresponds to the field or
button which is the current activation item.

2.33 Data Class: A set of data types with similar
properties such that data items declared with those
types can take part in operations with each other
without explicit conversion required in syntax.

2.34 Data Collection Phase: That part of external
event processing in which the FCS moves values
from form data items into the packet fields of a
packet.

2.35 Data Dictionary: A fool used in the development
of applications. A data dictionary is a centralized
storehouse for names and attributes (such as data
types. initial values, structure and vailidation infor-
mation); names and attributes so stored can be
accessed by multiple applications and parts of
applications.

Definitions

2.36 Data Distribution Phase: That part of external
event processing In which the FCS moves values
from the packet fields of a packet into form data
items.

2.37 Data Picture Character: Characters in a picture
string that represent a position for data o be
displayed or be entered: does not refer to picture
characters that invoke insertion strings or editing of

any type,

2.38 Data Structure: A set of form data items that are
related to each other by the structure name.

2.39 Data Type: A complete set of properties describ-
ing the meaning and allowable operations on a
data item.

2.40 Decoration: The parts of a window in a window-
ing systems that are part of the windowing system
rather than part of the application inside the win-
dow. For example, border, resize handles, operator
menu, minimize and maximize buttons, title bar.

2.41 Descendent Object: A display object that is a
child object or a child of a child object.

2.42 Device: An Input or output mechanism,

2.43 Display: The rectangular area mapped to the
display device that is available to a particular form.

2.44 Display Aftribute: Terminal dependent video
rendition characteristic applied to the image of
display object.

2.45 Display Device: The part of a terminal that
presents output to an operator.

2.46 Display Object: An IFDL entity that maps to a
device for presentation or input purposes.

2.47 Environment: The implementation defined fa-
cilities available to an application program and
FCS.

2.48 Escape Unit: A program invoked by the FCS
in an implementor defined manner to service a
CALL response step. The program so invoked may
accept parameters, modify them, or call on the
FCS directly. (This item is not available in Basic
Subset FIMS.)

2.49 Event: An occurrence that provokes the FCS fo
take some action.

2.50 Extended Character Set: A character set
supported by an implementation that contains
characters other than the basic character set.
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2.51 External Panel: A pane! whose contents and
processing are specified by the application pro-
gram through calls on a non-FIMS presentation
system, such as GKS. (This item is not available in
Basic Subset FIMS.)

2.52 External Event: A request made by the ap-
plication program to the FCS to perform some
service.

2.53 FCS: Form Control System.

2.54 Field: A display object that maps an element of
form data fo the display within a panel.

2.55 Field Image: The appearance of a field in a
panel on the display. A field’s image may be dif-
ferent on different panels. The field image consists
of the field Image value and any display attributes
assigned to the value.

2.56 Field Image Value: The characters or graphics
making up a field image on the display; such
characters and graphics are output to the display
device o produce whatever effect it is capable of.

2.57 FIMS: Form Interface Management System.
2.58 Focus: See Current Activation ltem.

2.59 Form: A named, logical entity that is described
in the IFDL, consisting of information to be loaded
at run fime and to be interpreted by the FCS.
The form contains all the terminal-dependent
Information within the FIMS. It describes all the
display interactions together with the data that is
transferred and any processing that is to occur.,

2.60 Formatted Group: A type of group display object
that maps a data structure to a panel and in which
fields and literals have all their location and display
properties specified by the form designer.

2.61 Formatted Panel: A type of panel object in
which the contained display objects have their
location and display properties specified by the
form designer.

2.62 Form Control System: The run time part of the
FIMS that handles the transfer and processing of
data between the program and the terminal.

2.63 Form Data: All variable data declared in the
form.

2.64 Form Interface Management System (FIMS): A
software system that provides the capability to
inferact with input and output devices. It consists of
the Independent Form description Language and
the Form Control System.

Definitions
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2.65 Form Request Statement: A statement in a host
language that initiates activity in the FCS.

2.66 Function: A subset of the input whose invocation
Is infended to cause immediate response rather
than data entry. One example of a function is a
‘help” key on a keyboard.

2.67 Graphic Character: A character that produces a
visual image when sent to a terminal; a non-confrol
character.

2.68 Group: A class of display objects that provides
a named scope and that contains fields, buttons,
literals, and other groups.

2.69 Image Message: Information that passes be-
tween the display and the form.

2.70 Implementation Default Character Set: The
character set that Is supported by an implemen-
tation at run-ime and that contains at least those
characters from the basic character set,

2.71 Independent Form Description Language: The
language in which forms are described.

2.72 Input Device: That part of a terminal through
which data or control information is entered. The
device most commonly used is a typewriter-style
keyboard. Other examples are light-pen, touch
panel, voice, and mouse.

2.73 Internal Response: A sequence of response step
that can be executed from another response. (This
item is not available in Basic Subset FIMS.)

2.74 Invalid Status: A property of a form data item
stating that its value Is invalid and the operator shall
enter a new value before it is considered to be
valid.

2.75 IFDL: Independent Form Description Language.

2.76 IFDL Character Set: The set of characters that
make up the IFDL language. This set determines
the legal user words, keywords, and punctuation of
the language.

2.77 Last-Known Value: The value of a form data item
that is known by the program. A value is known in
one of two ways: it is set when a program sends a
packet which transfers data to the form data item.,
or it is set when the new value of a form data item
Is transferred to the program in a receive packet.
(This ifem is not available in Basic Subset FIMS.)

2.78 Layout: A terminal dependent view of the form,
consisting of a set of panels and other properties.
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2.79 Literal: A display object (text shing. line. polint,
arc) whose only purpose Is to appear as an image
on the display device.

2.80 Locator: A generic name for input devices that
are capable of pointing to a video display and
that can deliver information (functions and pres-
ence) associated with particular display objects
independent of the focus.

2.81 Main Program: The first routine that gets con-
trol from the operating system when a run unit is
started.

2.82 Menu: A display object that allows selection of
one or more items. (This item is not available in
Basic Subset FIMS.)

2.83 Message Panel: A panel used (by both the FCS
and the application program) to display unfor-
matted informational and error messages to the
terminal operator.

2.84 Modified Field: A packet field whose value is dif-
ferent from the value last known to the application
for that field.

2.85 Numeric Form Data: Form data that has been
declared with one of the integer, decimal, or float
data-types.

2.86 Numeric Picture: A picture that has only 9's for
data positions.

2.87 Operating Environment: The set of services pro-
vided by an implementation to the FCS including.
but not limited to, operatling system and utility
routines.

2.88 Operator: The person viewing data on a display
device and/or entering data through an input
device at runtime.

2.89 Operator Control Menu: In a windowing system,
a menu that an operator can invoke to control
windowing system functions. Such a menu is usually
part of a viewport's decorations and is not under
control of FIMS.

2.90 Packet: A message that passes between the
object program and the form, containing data or
information about data.

2.91 Panel: A named set of display objects.

2.92 Panel Unprotected List: In the processing model
for block mode terminals, all activation items that
are on the same panel as the current activation
item, that are contiguous on the activation list, and
that are not protected.

Definitions

2.93 Panning: The action of an operating environ-
ment that allows objects in a panel to be viewed
in a viewport that is to small to display all of them
simultaneously.

2.94 Parent Object: A display object containing
ancther display object.

2.95 Parent Request: A request that was previously
active and that invoked a procedural escape that
in turn makes a request to the FCS. (This item is not
available in Basic Subset FIMS.)

2.96 Pending Request: A request that is waiting to
become the active request.

2.97 Popup Menu: A menu that is associated with a
panel and that is not displayed until it is requested
by operator action in the panel.

2.98 Procedural Escape: A cdil from the FCS to
another program (cclled an escape unit) invoked
in an implementor defined manner. (This item is not
available in Basic Subset FIMS.)

2.99 Process: The binding. in an operating environ-
ment, of a program fto an address space.

2.100 Program: See Application Program.

2.101 Prompt: A message to an operator about what
action is expected for the focus item.

2.102 Protected: A property specifying that a field is
not available for input.

2.103 Property: A characteristic of an object.

2.104 Pulidown Menu: A menu that is associated with
a cascade button in a bar menu and that is not
displayed until it is requested by operator action.

2.105 Receive Shadow Packet: A message returned
to the program containing indicators about each
packet field in the associated receive packet;
depending on the call, the indicators contain one
of two types of information: 1) whether the packet
fields have changed value from the values last
known to the program or 2} location of the cursor
at the conclusion of the last call. A receive shadow
packet contains one character for each packet
field in the receive packet plus one additional
character.

2.106 Request ID: A string containing information
about the status of an asynchronous request.

2.107 Request Queue: A place where pending re-
Quests are kept.
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2.108 Response: The variable actions the FCS takes
when an event happens. A response can be de-
clared for external events and for events related to
accept phase. Internal responses can be declared
and are referred to by event-driven responses.

2.109 Runtime: The point in time at which the FCS
executes forms. Compare Translation Time.

2.110 Run Unit: A collection of routines and forms
that are invoked at runtime by the operating
environment,

2.111 Scalar: A single element, as opposed to multi-
ple elements

2.112 Scrolling: Altering the display of a portion of an
array so that one or more entire rows or columns
of occurrences are removed from one edge of
the array image, all other visible occurrences are
moved toward that edge, and cne or more new
occurrences appear at the opposite edge of the
scrolled areaq.

2.113 Selected Bar Menu: A bar menu that will be
used for a panel when requested by the ENTER BAR
MENU response step.

2.114 Selected Transient Menu: A transient menu
that will be used as the popup menu for a panel is
requested by the ENTER TRANSIENT MENU response
step.

2.115 Send Shadow Packel: A message sent from the
program confaining one of three types of informa-
fion about data in the corresponding data packet:
1) an indicator specifying whether the packet fields
in the associated send packet should change the
last-known value of form data items changed by
the send packet; 2) indicators for each packet field
in the associated send packet specifying whether
the packet field is invalid; 3) property change infor-
mation for form data associated with the packet
fields, including protection level and highlight level.
A send shadow packet contains one character
for each packet field in the send packet plus one
additional character.

2.116 Session: The connection between a program
and a terminal using a form. A session is made
up of the named terminal, the named form, and
the state of form data, and display objects. The
FCS assigns a session identification string for each
session. This string consists of sixteen characters, the
meaning of which is implementor defined.

2.117 shadow Packel: A message containing infor-
mation about the packet fields in a packet. See
Send Shadow Packet and Receive Shadow Packet.

Definitions
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2.118 Sibling Object: A display object that is a child
of the same parent as another display object.

2.119 Simultaneous Request: The situation in which
the FCS has received another request before
completing a first request.

2.120 Style Property: An IFDL clause in a display
object; the clause’s properties may be interpreted
by the implementation to match a style guide
for the implementation or the capdabilities of the
ferminal.

2.121 Style Object: An IFDL display object whose
properties may be interpreted by the implementa-
fion to match a style guide for the implementation
or the capabilities of the terminal.

2.122 Synchronous Request: A request thaf shall
complete before the FCS returns control to the
calling program.

2.123 Terminal: A device consisting of a display
device and optional input devices.

2.124 Thread: A line of control of execution within a
process.

2.125 Tracked Aftribute: An attribute of form data
that directs the FCS to monitor the value of the
data and be prepared to report any changed
status in a receive shadow packet.

2.126 Transiation Time: The point in time at the syntax
of a form is checked. Compare to Runtime.

2.127 Viewport: A rectangular areqa specified as a
range of lines and columns within the display.
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3 FIMS philosophy of use

The Form Interface Management System (FIMS) is

a software aid for handling the human interface
requirements of modern applications. As its name
implles, FIMS is well-suited for providing the interface
to interactive qpplications. It has specialized features
for visual display units and alphanumeric formatting.
but it can be used with a wide variety of devices,
including non-visual devices using non-alphanumeric
1/0O. In all discussions of FIMS, all types of devices are
referred to as terminals.

Terminals are complex and varied devices so that
handling them is a complex task. The varlety of fermi-
nal hardware is expected to continue to increass. In
order to protect the large investment in current and
future application programs such programs shoutd

be as immune from the effects of such changes as
possible. The philosophy of FIMS is that the application
program should concentrate on data processing and
that terminal management should be handled sepa-
rately. In particular, the application program should
know as few as possible of the physical characteristics
of the ferminal device that it is using. An objective is
to increcase the level of portability and maintainability
of terminal handling applications to at least the level
of traditional batch applications.

In order to achieve this objective, FIMS defines an
Independent Form Description Language (IFDL); this
language is used to define the appearance and
processing of an entity called a form, which de-
scribes the interface to a terminal. FIMS also defines a
generic inferface, which describes the way in which
an application program interacts with the IFDL during
run-time.

FIMS has two conformance classes (see 4), Basic
Subset/Full and Synchronous/Asynchronous. The
design principles that guided the contents of the
Basic Subset/Full class follows.

3.1 Design principles for the Full FIMS
The following are the principles used in the design

of the Full FIMS. They are the ranked in descending
priority order. The Full FIMS attempts to satisfy them all.

3.1 Design principles for the Full FIMS

0584584 27t IR
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Ease of Use
The Full FIMS caters 1o three types of user:

a) the form designer:
b) the programmer (may or may not be the same

person as (a)):

c) the end user, called the operator in this interna-

tional Standard.

The syntax and semantics of the Full FIMS are impor-
tant for types (1) and (2). The range of facliities that
the Full FIMS provides are important to type (3). These
facilities permit the design of terminal interactions that
are easy to use.

Terminal Independence

The Full FIMS provides facliifies to allow the application
program to be Independent of the physical terminal
being used.

In particular, this implies that the Full FIMS has capa-
bilities outside of the program to match the kind of
terminal that the form was designed for and the kind
of terminal that is currently being used. The Full FIMS
has facilities for accepting and displaying formatted
data of a size other than that of the physical display
being used.

It is possible to extend the form description facilities
easily as terminal facilities evolve., Any extensions
should have no impact on any application programs
that do not require them.

Flexibility of Control

The Full FIMS contains facllities for exercising flexible
control over as wide a range of terminals as possible,
consistent with ease of use, state of the art, and max-
imurn utility for the majority of users. The application
can exercise as fine or as codrse a control over the
physical terminal as it wishes and as is consistent with
the other requirements.

Language Independence
The capabilities of the Full FIMS is usable by programs
written in a wide variety of modern languages.

Distribution

The Full FIMS permits its functions o be distributed
as far as any implementation allows, for example,
among different host computers in a network or to
intelligent terminals. Also, subsetting or leveling is
possible in standardization and implementation.
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Validation

The Full FIMS permits the programmer/form designer fo
specify criteria for deciding whether an input value is
valid. In particular, this validation Is distributable.

Mulfiple Sessions

A program using the Full FIMS can have more than
one active session concurrently, where session is
defined as the current state of a dialog with an
operator.

Compatibility with other developmenis

The definition of the Full FIMS should be compatible
where necessary and possible with other develop-
ments and standardization efforts.

3.2 Design principles for Basic Subset FIMS

The goals of Basic Subset FIMS are

to expedite usable implementations of FIMS.

to define a form management system that is much
simpler than the Full FIMS yet is upwards compati-
ble.

to retain the chief characteristics of the Full FIMS
to as large an extent s is possible given the other
godis. In particular, the characteristics seen to be
most important are

1) terminal Independence for the gpplication
program.

2) language Independence for the programming
interface.

In general, Basic Subset FIMS modifies the require-
ments for the full FIMS by expecting the application
to be much more aware of the precise nature of the
terminal and fo be in a greater degree of control of
the user interaction. Basic Subset FIMS modifies the
design principles listed above as follows:

Upwards Compatibility

An agpplication (program and form) developed for
Basic Subset FIMS can run unchanged with an imple-
mentation of the Full FIMS.

Ease of Use
As for Full FIMS.

Terminal Independence

The application program is less device independent
with Basic Subset FIMS than it is with the Full FIMS. The
application program does not contain detalls of the
hardware characteristics of the device but it is more

12
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sensitive to the flow control of the user interface than
it would be with the Full FIMS.

Flexibility of Control

There is very little control that can be specified in

the form. The application program will therefore be
more involved in the details of the interaction with the
operator.

Language Independence
As for Full FIMS.

Distribution
The application may be less efficient in a distributed
environment than if it were using the Full FIMS,

Validation

The application program will be more involved in the
validation of the data entered. In particular, only
format and some content validation is done by the
form. Cross-field and context validation is done by the
program.

Mulliple Sessions
As for Full FIMS.

Compatibility with Other Developments
As for Full FIMS.

3.3 FIMS model

The model of inferaction with a terminal that FIMS uses
consists of at least the following:

1) The ferminal, a device connected either directly or

via a communication line.

2) The form controf system (FCS) which controls the

activity on the terminal.

3) An application program interface (API) 1o the

FCS that can be called by application programs.
Alternately, in Fult FIMS, the FCS can be started with
a form as a main program.

4) A form, which describes ferminal interactions;

forms are described in the Independent Form
Description Language (FDL). in general, the form

is used for inferface purposes and not for an entire
application. For example, in FIMS, the form does
not have explicit syntax for access to files and does
not have extensive calculational ability.

Daetirhents
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5) The program. In some cases a separate applica-
tlon program written in a third or fourth generation
language acts as the main program, calling the
FCS to invoke the activity of the form as the user
inferface. Alternately, in Full FIMS, the form may it-
self act as the main program, calling on routines to
perform some activities; those routines, in turn, may
then call on the FCS to invoke further activities.

The program may contain both application records

M 4851903 058458L 049 W
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(called packefts) that are transferred to and from
the form, and form request statements that iniiate
form activity.

6) The operating environment

The relationship of these items Is indicated in Figure 1
and each is described in further detail in the clauses
below.

Terminal

Form Control System

Form

Application

API Program

Operating Environment

Figure 1
FIMS Model

The program’s view of the terminal is through the
FCS. The FCS contains the form that describes the
terminal appearance and the processing of the
terminal interactions. The transformation from the
program’s view fo the physical terminal is defined

by the form. The program only directly manipulates
packets containing data. The relationship of this data
to what is viewed on the display is defined in the form.

33.1

A terminal consists of an opfional display device and
optional input devices.

The terminal

The display device is any type of output device, for
example, video display unit, hard copy terminal.
printer, or voice output. Special display objects are
defined in FIMS for two dimensional devices and
especially for video display units. Full FIMS has special
display objects in the form for dealing with "batch”
devices, that is, devices that are not interactive: in
this case, the form is essentially a tool for hard copy
output.

In the simplest case for video terminals (Figure 2), the
display occuplies exactly the entire display device, no
more and no less.

3.3 FIMS model

Full document details: ISO IEC 11730-1994

The Display Device —»

The Display

The Input Device

Figure 2
Device Terminology, Simple Case
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In a more complex situation, the operating en-
vironment may allow the display device to be
used by one or more programs and may provide
its own control over positioning of the display on
the display device for each program (Figure 3).

The Display Device —
Display 1, for Program 1

Display 2, for Program 2

The Input Device ——> iR

Figure 3
Multiple Displays on a Display Device

When more than one program uses a display device,
the operating environment hides the inferactions from

the programs.

On the display for a video device, the form can
choose to divide the display into one or more
areas called viewports to provide a logical seg-
mentation of the information provided:; portions

of the form can be mapped to different view-
porfs (Figure 4). In Full FIMS, the defauit viewport

is the entire display; Basic Subset FIMS has no de-
fault viewport—each viewport is declared explicitly.

<— The Display

A

Viewport 1

Viewport2

Figure 4
Viewporis on a Display

14
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The three terms, display device, display, and view-
port, are required to handle the variety of cases
possible. In the simplest case, the display device,
the display. and the viewport are identical in size,
but in other cases they can be different. (Figure 5).

Display |
Device

¢— Display —»

-t Viewport—»

Figure §
Simple and Complex Sizes

The FIMS model specifies that the display be no larger
than the display device and that viewports be no
larger than the display. The FIMS model specifies that
the display be no larger than the display device and
that the dynamic size of viewports be no larger than
the display. There is a provision for elements displayed
in viewports (called panels) to be larger than can fit
on the viewport, In this case, the implementation may
provide the panning of a window over the panel in
any way it wishes, with the provision that the form not
be aware of it

For Basic Subset, panels fit in viewports; that is, there Is
no panning required.

FIMS considers three classes of input devices, depend-
ing on the kind of information that the device can
deliver. These are known as the function key class, the
string class, and the locator class. An input device of
function key class returns only a signal identifying the
device itself; an example of such an input device is

a single function key. An input device of string class
relumns a character string, in addition o the device
identification; the string input device most commonly
used is a typewriter-style keyboard: other examples
are badge reader and voice. An input device of
locator class returns a location on the display area,

in addition to the device identification: examples are
mouse, light pen, joystick, and touch panel.
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3.3.2 The form control system (FCS)

The form control system handles all interactions with
the terminal under control of the form description.
It alse handles the fransfer and processing of data
between the program and the terminal.

In order to interact with the FCS, a program declares
data areas and calls the FCS using those data areas,
or in Fult FIMS, It may respond 1o calls from the FCS
using those areas. When it acts a calling program,
the program declares the data areas and invokes
the FCS functions in the context of a particular pro-
gramming language, called the host language. The
host language might or might not have speciai synfax
to aid in FCS inferaction. Whatever elements of the
host language are used for the data declarations are
cailed the application declarations. Whatever pro-
cedural elements of the host language are used for
initiating FCS interaction are called the form request
statements.

In Basic Subset FIMS, the same form request state-
ments are defined as in the Full FIMS. However, an
application will make more form requests using Basic
Subset FIMS than it would when using the Full FIMS
because Basic Subset FIMS contains a smaller set of
procedural constructs than the Full FIMS, requiring the
program to execute more procedural control over the
interaction.

The FCS processes requests from the program, using
both application declarations and Independent Form
Description Language specifications. The FCS passes
status information back to the program as appropriate
to the request.

The FCS can be implemented in a number of different
ways. For example, It can be one physical program
within the operating environment. Alternatively, the
functions of the FCS can be provided by already
existing operating environment code or by code
within the terminal.

Details of the FCS actions are found in Clause 7, FCS
processing model.

3.3.3 The application program interface

The FCS is called from programs by means of the form
request statements and application declarations of
the language in which the program is written. There
are many languages in use today. It is not possible to
provide a single specification for all languages. FIMS
specifies, instead, a generic interface, a definition of
what kind of information the form request statements
and application declarations deal with and what ev-
ery FCS handles. Each implementation of the FCS shall
provide the services defined in the generic interface.
The exact details of an implementation interface

3.3 FIMS model

ISO/IEC 11730:1994(E)

depend on operating environment conventions and
other environmental considerations.

Using the generic interface specification as a guide-
line, language designers may choose o design spe-
cial syntax to enable programs to invoke the FCS

in a convenient manner. For each implementation
of the language. the special syntax translates into
invocations of the FCS's implementation interface. Al-
ternately, language designers may choose to require
a language user to use the implementation inter-
face directly, using the language’s native facllities.
Clause 6, Language bindings, contains guidelines for
language bindings.

There are five primary requests in the generic interface
for synchronous implementations: ENABLE, DISABLE,
SEND, RECEIVE, and TRANSCEIVE. For asynchronous
implementations there are two additional requests:
CANCEL and POLL.

The ENABLE function connects the program to the
terminal and selects a form, initiating a session. The
SEND function causes zero, one or more record mes-
sages, also cdlled packets, fo be transferred from the
program to the form. The RECEIVE function causes
one or more packets to be transferred from the form
to the program. The TRANSCEIVE function causes, first,
packets to be transferred from the program to the
form and, secondly. packets to be transferred from
the form to the program. The DISABLE function is used
to indicate that the program is finished with the form
and with the terminal, terminating the session.

The CANCEL function stops the processing of some
requests. The POLL function asks for information on
the completion status of some requests.

3.3.4 Theform

The form is the central concept within FIMS for fer-
minal interaction. It is created by statements in the
Independent Form Description Language (IFDL). This
language is designed to describe the functions that
are required for terminal interaction.

The IFDL also provides the base description of alt
packets that are exchanged between the appli-
cation program and the form. This infernational
Standard does not specify any translation between
a description of a packet in another format and the
IFDL format. The IFDL format is defined such that trans-
lation is possible from IFDL to a wide variety of host
language formats and vice versa. It is an option for
implementors to provide tools to allow use of a IFDL
description from a host language and the use of a
host language description from IFDL.
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The form contains all the terminal-dependent In-
formation within FIMS. It describes all the terminal
interactions together with the data that s transferred
to and from the application program and any pro-
cessing that Is to occur. Therefore the program is
independent of terminal requirerments.

Further concepts are explained in Annex A, IFDL
Philosophy of Use.

3.3.5 The application program

The application source program contains two compo-
nents for form management:

1) Application Declarations
The application declarations are a subset of the
programming language’s data description syntax.
They describe the format of the packets and other
information that pass between the program and
the form.

2) Form Request Statements
Form request statements initiate activity on the
display through the FCS. They can consist of either
subroutine calls or specific syntax that generates
the appropriate Invocations of the FCS via the
generic interface.

FIMS philosophy of use

3.3.6 The operating environment

The operating environment consists of the operating
system services and utilities that can be used by an
implementation to achieve the specifications of FIMS.
FIMS does not speclfy any specific services or utllifies,
so that an implementation can use or invent whatever
it needs to achieve its effects.

3.4 Relationships among display, form, and
program

A session includes the connection between a form
and device. In Full FIMS, a session can be started by
the operating system or by an application program. In
Basic Subset FIMS, a session Is started only by an appli-
cation program. Figure 6 shows the two interfaces in
a session. A session started by an application program
commences when the form request statement ENABLE
connects the program to a ferminal through a form.
Thereafter, a dialogue ensues using the form request
statements SEND, RECEIVE, TRANSCEIVE, CANCEL, and
POLL. A session terminates when the form request
statement DISABLE is used o break the connection
between the program and the terminal.

FCS/
Form -z Program
<€— requests
<> data packets
<€» shadow packets
<> control messages
—> subroutine calls (Full FIMS)
Figure 6

The Two Interfaces in FIMS

Execution control is passed from the program tfo the
FCS which returns it back again after the request
completes. In Full FIMS, execution Execution> control
is passed from the FCS to subroutines (specified in the
form) Iin the program which then return o the FCS.

Data is considered to flow between the program and
the form in messages called packets and control
messages. Image messages pass between the display
and the form.

16

Packets are described by both the IFDL and the
application declarations. There are two types of
packets, data packets and shadow packets. Data
packets correspond to application program data
records; they are made up of characters or binary
data. Shadow packets correspond to application
program records that contain information about the
fields within the data packets.

3.4 Relationships among display, fmwmﬁts
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A control message is composed of strings of charac-
ters. Control messages sent to the form are for the
purpcse of generating special control actions in the
form agreed upon between the form designer and
the programmer. Confrol messages sent to the pro-
gram report oh the status of form request statements
and on special conditions the form designer wishes to
have reported to the program.

The translation of the IFDL and the program may each
occur at different times. In addifion, the binding of
the IFDL and the program may aiso occur at different
fimes.

3.5 Use of FIMS

The Form Interface Management System Is designed
for use in a wide varlety of environments. By standard-
izing the program interface to user interaction, the
computational code part of an application is relieved
from having detadiled or even general knowledge of
the device belng used.

More importantly, by isolating the user inferface

info the entity known as the form, implementations
have a great deal of freedom in helping interface
designers and in being creative themselves. The IFDL
representation of the form Is one method of describing
the user interface. As a text based language., it is
precise, is standardized. and can be ported from one
system to the next.

Most implementors may, in addition, provide a richer
development environment than just a translator for
IFDL. It is recommended that, at the very least, most
implementations should provide interactive screen
editors (also called screen painters) that the form
designer can use to describe the appearance of the
form on the screen. The equivalent IFDL would then
provide an implementation-independent representa-
tion of a screen description that was generated from
an implementor-defined, internal screen definition.

A close analogy can be made between the IFDL part
of FIMS and word processing/document preparation.
Each word processing package keeps its own internal
format and provides its own user interface to an oper-
ator who is creating a document. At first, different WP
packages could not read files created by other pack-
ages. Then inferchange formats were developed,
some of which are undergoing standardization at this
time. The interchange formats were at first simpie (the
first was simply ASCH) but became more complex as
fime went on. Users did not want to lose information
merely because they were going through an inter-
change. As a result, some of the interchange formats
became more compilex; for example, some contfain
provision for graphics directly, some for encapsulated
graphics, and so forth. The individual WP packages

3.5 Use of FIMS
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then became richer as they wished more fully to
support the more complete interchange formats. At
some point, the inferchange format becomes the
standard, while the individual packages contfinue to
provide unigque development services.

IFDL fills the roles of the interchange format in this
analogy. Ifs intent is to provide a rich basis for
portable user interface definitions for predefined
dialogs (forms). User Interface editors (screen editors,
screen pcainters, dialog generators, and so forth) are
individual implementations” ways of making the cre-
ation process easier for form designers. Such editors
often generate data aggregates and files that are di-
rectly usable by the FCS at run time. Alternately, they
may produce the IFDL equivalent for direct usage. Of
course, the IFDL equivalent is required for portability.

In addition, other utilities may produce FIMS compliant
inferfaces because of the flexibllity it gives them,
Many 4GLs (4th Generation Languages—typically
application generators) have their own forms systems
because there is yet no International Standard. Just as
many 4GLs are capable of taking advantage of data
base access standards fo get to implementors’ unique
data bases, they can also take advantage of a forms
access Infernational Standard to get to implementors’
unique terminal handlers. One of the magjor features
of a 4GL is integration with a data dictionary, usually
vendor specific. The 4GL provides access to such a
dictionary and could create IFDL form descriptions
that are consistent with that dictionary.

For the 3GL (3rd Generation Language—procedural
languages such as C, Fortran, and COBOL) case
where there is a non-integrated data dictionary cao-
pability, IFDL provides the capability of refrieving
definitions of data and packefs by the COPY state-
ment. This allows consistency of definition of packets
between application programs and forms as well as
enforcing standards across the organization for field
definitions. The extent of this ability is implementor
defined at this time,

Figure 7 shows a possible implementation strategy.
Any ways of creating IFDL forms and linking them
into the run-time system are equivalent as far as this
International Standard is concerned.
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Figure 7

A Possible Implementation of FIMS
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Section 2: Conformance

The FIMS is a complex system, consisting of two
major categories of two levels each of capa-
bilities. Because of the wide variety of terminal
capabilities, there are a large number of imple-
mentor options that state what an implemen-
tation provides. The rules that govern whether
an implementation conforms 1o the FIMS In-
ternational Standard are stated in Clause 4,
Conformance.
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4 Conformance

This clause describes conformance of an implementa-

tion to the ISO/IEC 11730,

4.1 Categories

There are two categories describing the level of
conformance of a FIMS implementation:

)]
2)

Basic Subset/Full
Synchrony/Asynchrony

There are ten categories of implementor defined
features.

D
2)
3)
4)
5)
6)
7
8)
9

Device Types

Panning

Literal Types
Presentation Attributes
Culture

Data input

Locator input
Implementor names
Style elements

10) External panels

A complete specification of the levels of confor-

mance, of the implementor defined features, and of
the language bindings supported constitute a profile

for the implementation.

4.2 Conformance

An implementation can be conformant at any the
four levels resulting from combinations of the two
conformance categories, each of which has two
levels.

4.2 Conformance

Full document details: ISO IEC 11730-1994
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4.2.1 Basic subset/full

An implementation conforms to Basic Subset FIMS if
it implements those IFDL syntax features and generic
interface features Identified as belonging to Basic
Subset FIMS,

It conforms to Full FIMS if it implements those syntax
features and generic interface features identified as
belonging to Full FIMS.,

Basic Subset FIMS Is a proper subset of Full FIMS. so
that everything that applies to Basic Subset FIMS also
is true of the Full FIMS.

This Infernational Standard includes information about
both the Full FIMS and Basic Subset FIMS.

Since the Infernational Standard contains informa-
tion about both levels, there is a way to determine
what level a given statement refers to. The following
principles are followed in specifying this.

1) In many cases, a whole clause of the International
Standard will apply only to Full FIMS and not to
Basic Subset FIMS. in this case, a statement to that
effect is printed at the beginning of the clause:
"This clause applies only to the Full FIMS."

2) In a clause that applies to both Full and Basic

Subset FIMS, an occasional single paragraph will
be labsled: "This paragraph applies only to the Full
FIMS."

3) There are times when the subset behavior is most

easily called out explicitly, since it is a magjor sim-
plification of the full behavior and might not be
immediately obvious; such cases always explicitly
mention the subset.

4.2.2 Synchronous/asynchronous

An implementation conforms to synchronous FIMS
when it implements those generic interface features
that support synchronous requests. If, in addition, it im-
plements those generic interface features that support
asynchronous requests, it conforms to asynchronous
FIMS.

Both Basic Subset FIMS and Full FIMS implementations
that do not conform 1o asynchronous FIMS shall imple-
ment the asynchronous requests POLL and CANCEL,
but such requests return only an error control fext. The
other five requests provide for asynchronous opera-
fion: but synchronous conformance need only service
the requests synchronously.
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4.3 Profile

None of the Implementor defined features are re-
quired at runtime for conformance, but an imple-
mentation shall be prepared to deal with the syntax
specifying the feature, even Iif it only ignores the syn-
tax without error. An implementation shall state what
it does in each category.

43.1 Device types

An implementation of FIMS shall be deemed conform-
ing if it supports at least one of the device profiles
listed in Clause 10.

An implementation shall list the devices types it sup-
ports. It shall recognize as a conforming form de-
scription any form that provides correct syntax in the
device-declaration of a layout. If the implementa-
fion does not support that device type or some of its
atiributes, it shall perform one of two actions:

— Provide an implementor-defined fallback mecha-
nism for the atiributes it does not support.
— lgnore the layout,

4.3.2 Panning

Conformance does not require that an implementa-
tion provide panning. Specifically, an implementation
can be conforming if the size of panels is restricted to
the size of the associated viewport. If an implemen-
tation allows panning (that is, it allows panels larger
than viewports), it shall provide the panning by use
of the scroll bar syntax element or some implementor
defined manner.

4.3.3 Lliteral types

Not all terminals are capable of representing all the
literal types available in IFDL syntax.

Implementations for terminals that are character
based need support only literals of type text, rect-
angle and those polyline literals that consist of only
vertical and horizontdl lines.

implementations for terminals that are pixel based
are expected to support polyline and arc literals. It
is an implementation choice to support raster and
import literals. If import literals are supported., the
implementation shall list the formats accepted and
the compression type recognized.

In ali cases, an implementation shall recognize without
error all syntax in the International Standard. If an
implementation does not support a literal type. it shall
perform one of two actions:

22
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— Provide an implementor-defined fallback mecha-
nism for the literals it does not support.
— Ignore the syntax.

4.3.4 Presentation attributes

Presentation attributes are represented by the set of
atiributes in the display-xx syntax elements (display-
ifem, display-viewport, and so forth); in turn, these
syntaxes reference other clauses. A conforming im-
plementation shall recognize cll such clauses without
error, even if it does not support such presentation
atfributes.

If an implementation does not support a presentation
attribute, it shall perform one of two actions:

— Provide an implementor-defined fallback mecha-
nism for the attributes It does not support.
— Ignore the attribute.

4.3.5 Culture

Culture includes the language path display attribute
(also called writing direction). the clauses of the
culture-declaration, and character sefs.

— An implementation shall state which language
paths it supports and the implementation defaults
for the culture clause.

— If an implementation does not support a language
path, it shall provide an implementor-defined fall-
back for the writing directions it does not support.

— An implementation shall state which character sets
it supports.

4.3.6 Ddatainput

There are severdl places in field input processing
where implementor options are specified:

— Infra-field edifing functions in function-declaration
— Multiple key sequences in function-declaration
— INPUT JUSTIFICATION

In all cases. an implementation shall recognize without
error all syntax specified. If an implementation does
not support a data input option, it shall perform one
of two actions:

— Provide an implementor-defined fallback mecha-
nism for the attributes it does not support.
— Ignore the option.
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43.7 Locator input

An implementor may choose to support locator input
for a terminal. If it does not, it shall still recognize
without error all syntax referring to the locator, If

an implementation does not support locators for a
terminal, it shall perform one of two actions:

— Provide an implementor-defined fallbback mecha-
nism for the locator features it does not support.
— lgnore the locator feature.,

4.3.8 Implementor names

Implementor names appedr in several places in the
syntax. (They are identified in the index.) An imple-
mentation shall recognize without error ali legally-
formed implementor-names. If an implementation
does not support the particular implementor-name
encountered, it shall perform one of fwo actions:

— Provide an implementor-defined fallback mecha-
nism for the syntax element in which it appears.
— Ignore the implementor-name.

439 Style elements

Several objects of both Full and Basic Subset IFDL
syntax are identified as "style objects’. All style ob-
jects shall be present in an implementation, but the
implementation need not provide appearance and
behavior corresponding to every clause of the style
object. In addition, some clauses in objects not iden-
tified as style objects may be "style properties” on their
own. If an implementation does not support a style
property or style object, it shall perform one of two
actions:

— Provide an implementor-defined fallbback appear-
ance and behavior for the clause or object.
— Ignore the clause without error.

in addition, those elements of appearance and
behavior not specified in the IFDL declaration for style
objects are free to be implementor defined.

The intent of this conformance rule is to give imple-
mentations as much flexibility as possible to create
their own look and feel for the style elements while al-
lowing for the widest possible applicability of a single
syntax to a variety of inferface styles.

The style objects and properties are identified as such
in the semantic rules for IFDL statements.

4.3 Profile

Full document details: ISO IEC 11730-1994
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43.10 Extermnal panels

An implementation need not support external panels.
If it does, it shall state what devices It supports them
for and what the calling sequence parameters are
for procedural escapes associated with the external
panel.

If the implementation does not support external
panels, it shall recognize valid syntfax associated with
an external panel without error,
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Section 3: Application interface

The generic interface (Clause 5, Generic inter-
face) is an abstract definition of application
programs can invoke the forms defined in IFDL.
The generic interface is not a specification for a
particular programming language. It does, how-
ever, specify what information shall be included
in such a specification. Clause 6, Language
bindings, describes the state of some language
bindings.
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Generic interface

5 Genericinterface

5.1 Introduction

The FIMS contains a generic programming interface
to the FCS, describing in general terms what proce-
dural elements and data structures are needed for a
program to Invoke FCS. While this generic interface is
specified most carefully, it is not what most application
programmers will see. Rather, the generic interface
defines what shall be provided in any programming
language that interfaces fo the FCS. A particular pro-
gramming language will define a specific inferface
for users of that language. Such a specific interface
is called the binding or the application program-
ming interface of the FCS generic interface to that
language.

The generic interface does not prescribe a way of
passing additional, optional, implementation depen-
dent parameters to the FCS. Use of such parameters
makes a program less portable, but is not forbidden
by this International Standard. A language binding
shall provide a method for passing such parameters.

The generic program interface for Basic Subset FIMS
is upwards compatible with the full FIMS. That is, if a
request is successful in Basic Subset FIMS, it will dlso be
successful with the same effect in full FIMS.

5.2 Request descriptions

There are seven requests that an application program
can make of the FCS. Two requests are specifically
for asynchronous support, while the other five can be
used either synchronously or asynchronously. Each of
these requests usually corresponds to a form request
statement in a host language (either a subroutine call
or explicit language syntax for FIMS).

Each request has parameters and produces an action
in the FCS. Each request is described in terms of its
parameters, what action it produces, and the errors
that might arise from the request.

Since several requests have the same parameters,
the parameters are described in Table 1. For each
request, three pieces of information are supplied for
each parameter:;

— Parameter name

5.2 Request descriptions

ISO/IEC 11730:1994(E)

— Direction of Information fransfer, one of AP=FCS
{from the application to the FCS), FCS=AP (from
the FCS to the application), or FCS&AP (from the
application to the FCS and also from the FCS to the
application)

— Requirements concerning the parameter: when it
shall be present and the FCS action if the parame-
ter is absent, that is, it has a null value

if a parameter is labeled "shall appear” or "shall meet
some condifion’, the FCS shall enforce that condition
and reject the request if the parameter does not
appear or deoes not meet the condition.

Some parameters are not used in Basic Subset FIMS
and are so labeled.

Potential errors for the requests are described in
Table 2.

In this generic specification. errors are reported in
the receive-control-message. a parameter to the
requests. If the receive-control-text-count parameter
is set fo zero by the FCS on return from the request,
the request has been completed successfully. If the
receive-control-text-count parameter is not zero, the
FCS is returning significant information in one of the
control texts in the receive-conirol-message param-
efer: the application examines those control texts to
determine whether the request completed success-
fully. If a control fext begins with a blank or with "K",
the control text is merely reporting useful information.
If a control text begins with 'E’, the control text con-
tains error information. Error information means that
the state of the session might no longer be vaiid.

In language bindings, errors may be additionadlly be
reported in some other fashion, usually as the result of
the call (that is, as a function value).

Document¥


http://www.avadocuments.com/doc/iso-iec-11730-1994
http://www.avadocuments.com/doc/iso-iec-11730-1994

B 4851903 0534601 145 WA

ISO/IEC 11730:1994(E)

5.3 Cancel request
Cancel Request Parameters

Generic interface

Parameter name Direction Requirements

Request-id AP=FCS Either request-id or session-id shall be specified. The other shall be
null.

Session-id AP=FCS Either request-id or session-id shall be specified. The other shall be
null,

Receive-control-message FCS=>AP Null means no control message is returned to the program.

Receive-control-text-count FCS=>AP Null means no control message is returned o the program.

FCS action

For synchronous FIMS implementations, the cancel
request does nothing. and returns an ES020 error
code.

The cancel request aborts one or more Enable, Dis-
able, Send, Receive, or Transceive requests. It cancels
the particular request specified by request-id or all
requests associated with session-id . In addition, it
cancels all descendants of the requests specified. A
descendant request is one that specified a parent-
request-id matching the request-id of the canceled
request.

If a request-id is not valid (including the case where a
the request completed). an error is reported (ESO19).

The cancel request itself returns immediately to the
calling program:; its receive-control-message specifies
the success or failure of the cancel request itself.

All requests canceled by the the cancel request
complete at a later time with an error status (ES017):
they execute no further responses and return no
packets. The session data and the display device are
left in an indeterminate state.

A cancel request cannot be canceled. If another
cancel request for the same session or request-id is
given to the FCS, the second cancel request returns
immediately will an _S002 control text to indicate that
the second cancel request Is not needed.

Errors
ESOQS ESO11 ESO19 ESO20 ESO31 _S002

28

Full document details: ISO IEC 11730-1994

‘DottiHigfits

Document Sharing Hub


http://www.avadocuments.com/doc/iso-iec-11730-1994
http://www.avadocuments.com/doc/iso-iec-11730-1994

B 4851903 058u4L02 011 WA

Generic interface ISO/IEC 11730:1994(E)

5.4 Disable request
Disable Request Parameters

Parameter name Direction Requirements

Session-id AP=FCS Shall not be null.

Receive-control-message FCS=AP Null means no control message Is returned to the program.

Receive-control-text-count FCS=AP Null means no confrol message is returned to the program.

Send-control-message AP=>FCS Null means no control message is sent to the form.

Send-control-text-count AP=>FCS Null means no control message is sent to the form

Timeout AP=FCS Null means no timeout is applied.

Request-id FCS=AP Null means the request is synchronous and no request-id will be
returned to the progrom.

Parent-request-id AP=FCS Null means this request is not associated with a previous request. Not

used in Basic Subset FIMS,

FCS action

The disable request terminates the session. The FCS
first performs disable external request processing

as defined in the form. The form attached to the
terminal is unloaded and the session information is
lost. No further requests can be made of this session.

Errors

ESOO1 ESO05 ESO10 ESO11 ESO12 ESO13 ESO14 ESO17
ES020 ESO21 ESO23 ES024 ES025 ES026 ESO27 ES028
ESO31 _S001

5.4 Disable request Documents
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5.5 Enable request
Enable Request Parameters

Parameter name Direction Requirements

Culture-string AP=FCS Null or blank means the culture string Is supplied by the environment.

Form-name AP=FCS One of Form-name and Form-library-name shall not be null,

Form-library-length AP=FCS Shall be specified when form-library-name is specified.

Form-library-name AP=FCS One of Form-name and Form-library-name shall not be nuil.

Language-string AP=FCS Null or blank means the language string is supplied by the environ-
ment.

Layout-selection-string AP=FCS Null or blank means the layout selection string is supplied by the
environment.

Terminal-identifier AP=FCS Null or blank means the terminal is supplied by the environment,

Terminal-length AP=FCS Shall be specified when terminal-identifier is specified.

Session-id FCS=AP Shall not be null.

Receive-control-message FCS=>AP Null means no control message is returned to the program.

Receive-control-text-count FCS=>AP Null means no control message is returned to the program.

Send-control-message AP=>FCS Null means no control message is sent to the form.

Send-control-text-count AP=FCS Null means no control message is sent to the form.

Timeout AP=FCS Null means no fimeout is applied.

Request-id FCS=>AP Null means the request is synchronous and no request-id will be
returned to the program.

Parent-request-id AP=FCS Null means this request is not associated with a previous request Not

used in Basic Subset FIMS,

FCS action

The FCS locates the ferminal in an implementor de-
fined fashion. Using Form-name and Form-library-
name in an implementor defined fashion, the FCS
locates the form. Using culture-string, language-string.
layout-selection-string and the device declaration in
the form, the FCS finds an appropriate layout for the
terminal. If the FCS is successful, it creates a session
for the specified form and terminal. The FCS creates
all form data for the form and carries out enable
external request processing as specified by the form.
It returns a unique session identification string that is
used by subsequent requests to identify this form on
the specified terminal.

Errors

ESOO1 ESO02 ESOO3 ESOO4 ESOO5 ESO12 ESO13 ESO14
ESO17 ESO20 ESO21 ESO23 ES024 ES025 ESO26 ESO27
ESO28 ESO31 _S001
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5.6 Poll request
The action of the poll request is not supported in In

synchronous-only FIMS implementations; none of the
parameters are validated.

Poll Request Parameters

ISO/IEC 11730:1994(E)

Parameter name Direction Requirements

Request-id-array AP=>FCS Shall not be null.

Request-id-count AP=FCS Null means only one entry in request-id-array.

Poll-timeout AP=FCS Null means a poll-timeout of zero.
Receive-control-message FCS=AP Null means no control message is returned to the program.
Receive-control-text-count FCS=>AP Null means ne control message Is returned to the program.

FCS action

For synchronous FIMS implementations, the poll re-
quest does nothing, and returns an ES020 error code.

The POLL request passes the request-id-array to the
FCS to await completion of at least one of the re-
quests that were started in an asynchronous manner.
The FCS supplied a request-id so that the applica-
tion program could determine that the asynchronous
request started properly, and returned to the appli-
cation program before the request was completed.
The application program uses request-id to determine
when the request completes.

A request is complete when it succeeds, fails, times
out, or is canceled. Whenever a request completes,
the FCS sets its request id to the ‘completed’ value,
a sting with "1" as the first character. In the poli
request, the FCS checks for a "completed" value for
any request-id in request-id-array.

If no request-id in request-id-array has completed
(that is, its first character is not "1") and if no request-id
in request-id-array is currently valid (a valid request-id
is one that will complete in the future), the FCS returns
an error (ESO18).

If any request-id in request-id-array is complete at the
time of the poll request, the FCS returns to the calling
program immediately, with success.

If no request-id in request-id-array is complete, but
some request-id is valid, the FCS actions are deter-
mined by the the value of the poll-timeout parameter.
A negative poll-timeout value specifies that the FCS
will wait indefinitely until af least one request-id in
request-id-array completes. A zero poll-fimeout value
specifies that the FCS will return to the application
immediately with the timeout error text (ESO01). A pos-
itive pol-timeout value specifies that the FCS will return
to the gpplication program if no request-id in request-
id-array completes by the end of the poll-imeout

5.6 Poll request

period. In the case that no request completes, what-
ever the poll-timeout waited, a timeout error text
(ESQOT) Is returned.

The receive-control-message represents the POLL
request status, not the status of the request that
completed.

Errors
ESOO1 ESO18 ESO20 ESD31
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5.7 Receive request
Receive Request Parameters

Generic interface

Parameter name Direction Requirements

Session-id AP=FCS Shall not be nuii.

Receive-control-message FCS=>AP Null means no control message is returned to the program.

Receive-control-text-count FCS=AP Nuli means no control message is refurned fo the program.

Send-control-message AP=FCS Null means no control message is sent to the form.

Send-control-text-count AP=FCS Null means no control message is sent to the form

Timeout AP=FCS Null means no timeout is applied.

Request-id FCS=>AP Null means the request is synchronous and no request-id will be
returned to the program.

Parent-request-id AP=FCS Null means this request is not associated with a previous request. Not
used in Basic Subset FiMS.

Receive-packet-count AP=FCS Null implies one packet or shadow packet is being requested, Nof
used in Basic Subset FIMS, meaning that one packet is aiways re-
quested.

Receive-packet-identifier AP=>FCS Shalt not be nult,

Receive-packet FCS=>AP Null means no packet wil be returned to the application program.

Receive-packet-length AP=FCS shall not be null when receive-packet is specified. Ignored when
receive-packet is null.

Recelve-shadow-packet FCS&AP Null means no shadow packet will be retumed.

Receive-shadow-packet-length AP=FCS Shall not be null when receive-shadow-packet is specified. Ignored
when receive-shadow-packet is nuil,

FCS action

The receive request asks the FCS to return zero or

more packets and shadow packets from the form to

the application program. The FCS performs receive

external request processing as specified by the form.

The FCS returns modified field indicators or position

information in the receive-shadow-packet. If receive-

packet-count is more than one, the following four
parameters are repeated, once for each receive
packet: receive-packet, receive-packet-length,

receive-shadow-packet, and receive-shadow-packet-
length. (Modified field indicators and more than one

packet are not available in Basic Subset FIMS.)

Errors

ESOO1 ESOQS5 ESO07 ESCO? ESO11 ESO12 ESO13 ESO14
ESO15 ESO17 ESO20 ESO21 ESO23 ESO24 ESG25 ES026

ES027 ESO28 ESO29 ESO31 _S001
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5.8 Send request

ISO/IEC 11730:1994(E)

Full document details: ISO IEC 11730-1994

Send Request Parameters

Parameter name Direction Requirements

Session-id AP=>FCS Shall not be null.

Receive-control-message FCS=>AP Null means no control message Is returned to the program.

Receive-control-text-count FCS=>AP Null means no control message Is returned to the program.

Send-control-message AP=>FCS Null means no control message is sent to the form.

Send-control-text-count AP=FCS Null means no control message is sent to the form.

Timeout AP=FCS Null means no timeout is applied

Request-id FCS=AP Null means the request is synchronous and no request-id will be
returned to the program.

Parent-request-id AP=FCS Null means this request is not associated with a previous request. Not
used in Basic Subset FIMS.

Send-packet-count AP=FCS Null impiies one packet or shadow packet is being sent. Not used in
Basic Subset FIMS, meaning that one packet is always sent.

Send-packet-identifier AP=FCS Null means no packet or shadow packet is being sent.

Send-packet AP=FCS Ignored when send-packet-identifier is nuil. Null means no packet is
being sent.

Send-packet-length AP=FCS Shall not be null if send-packet is specified Ignored if send-packet is
null.

Send-shadow-packet AP=>FCS Null means no shadow packet specified. Ignored if send-packet-
identifier is null.

Send-shadow-packet-length AP=>FCS Shall not be null when send-shadow-packet is specified. Ignored

when send-shadow-packet is null.

FCS action

The send request may pass any. all, or none of the
following three types of information to the form:

— Send-confrol-message
— Send-packet
— Send-shadow-packef

The send request passes zero, one, or more packets
and shadow packets from the application program
to the form. A send-shadow-packet, if one is present,
contains indicators about invalid fields or about modi-
fying field properties, and may specify that information
in the send-packet is not fo change the last-known
values for the packet flelds. The send-shadow-packet
may be sent without sending a data packet, in which
case only the invalid field indicators or field properties
are meaningful. If neither a send-packet nor a send-
shadow-packet is sent, only the send-control-message
is processed by the form. It is legal for a send request
to send none of the above, in which case the FCS
does nothing except determine if the session is still
connected. FCS performs additional send external
request processing as specified by the form.

5.8 Send request

If send-packet-count is more than one, the following
four parameters are repeated, once for each send
packet: send-packet, send-packetlength, send-
shadow-packet, and send-shadow-packet-length. A
send-packet-count greater than one is not available
in Basic Subset FIMS,

Emrors

ESOO1 ESO05 ESO06 ESO08 ESO11 ESO12 ESO13 ESO14
ESO16 ESO17 ESO20 ESO21 ESG23 ES024 ESO25 ESO26
ES027 ESO28 ESO30 ESO31 _S001
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5.9 Transceive request
Transceive Request Parameters

Parameter name Direction Requirements
Session-id AP=>FCS Shall not be null.
Receive-control-message FCS=AP Null means no control message is refurned to the program.
Recelve-control-text-count FCS=>AP Null means no control message is refurned to the program.
Send-control-message AP=>FCS Null means no control message is sent fo the form.
Send-control-text-count AP=FCS Null means no control message is sent to the form.
Timeout AP=FCS Null means no timeout is applied.
Request-id FCS=AP Null means the request Is synchronous and no request-id will be
returned to the program.
Parent-request-id AP=FCS Null means this request is not associated with a previous request. Not
used in Basic Subset FIMS.
Send-packet-count AP=FCS Null implies one packet is being sent. Not used in Basic Subset FIMS,
meaning that one packet is always sent.
Send-packet-identifier AP=FCS Shall not be nuil.
Send-packet AP=FCS Null means no send-packet is specified.
Send-packet-length AP=FCS Shall not be null if send-packet Is specified. Ignored if send-packet is
nuill.
Send-shadow-packet AP=FCS Null means no send-shadow-packet is specified
Send-shadow-packet-length AP=FCS Shall not be nuli when send-shadow-packet Is specified Ignored
when send-shadow-packet is null.
Receive-packet-count AP=FCS Null implies one packet is being requested. Not used in Basic Subset
FIMS, meaning that one packet is always requested.
Receive-packet-identifier AP=FCS Shall not be null
Receive-packet FCS=AP Null means no receive-packet will be returned.
Receive-packet-length AP=>FCS Shall not be null if receive-packet is specified Ignored if receive-
packet is null.
Receive-shadow-packet FCS&AP Null means no receive-shadow-packet will be returned.
Receive-shadow-packet-length AP=>FCS Shall not be null when receive-shadow-packet is specified. Ignored
when receive-shadow-packet is null.
FCS action recelve-shadow-packet, and receive-shadow-packet-
) length.A receive-packet-count or send-packet-count
The transceive request first passes zero or more send- greater than one is not available in Basic Subset FIMS.
packets and send-shadow-packets from the appli-
cation program to the form. Send-shadow-packet is Errors
inferpreted as in the sel uest. The transceive re-
P the send req . ESO01 ESO05 ESO06 ES007 ESO08 ESO09 ESO11 ESO12
quest then asks the FCS to return zero or more receive-
packets and receive-shadow-packets from the form ESO13 ESO14 ESO15 ESO16 ESO17 ESO20 ESO21 ES023
ES024 ESO25 ES026 ESO27 ESO28 ESO31 _S001

to the gpplication program. Receive-shadow-packet
Is interpreted as in the receive request. The FCS
performs transceive external request processing as
specified by the form.

If send-packet-count Is more than one, the following
four parameters are repeated, once for each send
packet: send-packet, send-packet-length, send-
shadow-packet, and send-shadow-packetlength. If
recelve-packet-count is more than one, the following
four parameters are repeated, once for each receive
packet: receive-packet, receive-packet-length,

34 59 DytInTeEtts
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5.10 Request parameters

While the FCS handles a different set of parameters in
each of its requests, parameters with the same name
have the same meaning for the different requests. All
parameters are described in Table 1 with three pieces
of information given for each parameter:

ISO/IEC 11730:1994(E)

- T-Text string of different lengths
- Tl -Text string of length 1-30, the length of a legal
Identifier in IFDL
- Tn - Text string of length n
- AIn - Array of text strings. each of length n
- P - Packet
— Description

— Parameter Name: a mnemonic term used in the

request descriptions
— Data Type:

All characters In text stings are in the implementa-
fion default character set (Clause 8.2.4, Execution
character sefts).

- US - unsigned short integer, at least 16 bitfs in

length

- L - Signed long integer, at least 32 bits in length
- UL - Unsigned Long integer, at least 32 bits in

length

For Baslc Subset FIMS, some of the parameters are not
used. They shall still be specified with placeholders

or dummies so that programs using the subset will be
compatible with full FIMS.

Table 1
Request Parameters

Parameter Name

Data
Type

Description

Culture-string

Form-library-length
Form-library-name
Form-name

Language-string

Layout-selection-string

Parent-request-id

Poll-timeout

5.10 Request parameters

Full document details: ISO IEC 11730-1994

il

us

Tl

T

Tl

T24

The culture-string I1s used by the FCS to select a layout in the form for the
enable request, If it is blank or null, the FCS queries the environment for a
cuiture-string.

The form-library-length gives the length of the siring containing form-library-
name. The length is positive and shall be no larger than 2' — 1

The form-library-name identifies an implementor defined collection of forms to
be used in a session.

The form-name identifies the form to be used In a session. It comresponds to
the form name defined in the IFDL.

The language-string is used by the FCS to select a iayout in the form for the
enable request. If it is blank or null, the FCS queries the environment for a
language-string.

The layout-selection-string is used by the FCS to select a layout in the form for
the enable request. If it is blank or null, the FCS gueries the environment for a
layout-selection-string.

This parameter is not used in Basic Subset FIMS.

The parent-request-id parameter is a request-id passed to the FCS by a

new request wishing o supersede a session’s active request . If that active
request’s id matches this parent-request-id, i.e. is the new request’s parent,
the new request can become the active request for the session and can gain
access to the input device. The only valid use of parent-request-id 15 from
procedural escape unitf recursively calling the FCS.

Poll-fimeout specifies the number of seconds that the FCS is to use for deter-
mining whether and how long to wait for some event to complete during a
poll request. The length shall be no larger than 232 — 1 The value may be
negative (indicating indefinite wait), positive (indicating the wait time), or zero
(indicating no wait)
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Table 1 (Cont.)
Request Parameters

Data

Parameter Nome Type Description

Recelve-control-message 125 Receive-control-message is a single string made up of control text strings
which the FCS returns to the application program to give information on the
result of a request. Each control text string is five characters and there can be
one to five such strings, resulting in a control message of length 5, 10, 15, 20 or
25 characters.
The first character of a receive control text string is either 'E*. *K", or space, "E"
specifies an error message, indicating that the control text contains a special
condition resulting from the request. Space specifies no special condition. "K"
also specifies no special condition, but is a special indicator to the application
program that the control text represents a function code (which might also
be called a key code, hence the "K.
The second character of a receive control text string is either *S*, *I*, or "F".
'S* specifies that the control text arises from a condition specified in this
Iinternational Standard, "I" specifies that the control text arises from a condition
specified by the implementation, and *F* specifies that the control text was
specified by a RETURN response step in the form,
When multiple codes are reported, they are scrted by source with order (S, F
i. then by severity, with order (E, K, blank), then by collating sequence order.
The control texts specified by this international Standard are listed in Table 2.

Receive-control-text-count us Receive-control-text-count is the number of control text strings returned by the
FCS in Receive-control-message.

Receive-packet p Receive-packet is the packet that the application program receives from the
form.

Receive-packet-count us This parameter Is not used in Basic Subset FIMS,

Receive-packet-count is the number of packets and shadow-packets being
requested from the FCS by the application program . If it is not specified, the
FCS assumes a count of one (1). The FCS expects this number to match the
number of packets implied by receive-packet-identifier: if that is a packet-
name, the FCS expects 1; if that is a packet-list-name, the FCS expects a
number equat to the number of packets named in the packet list.

Receive-packet-length uL Receive-packet-length is the length of the data (in characters) of receive-
packet. It serves as a validity check; both the application program and the
form shall agree on the length of the data being received from the form. The
length is positive and shall be no larger than 232 — 1

Receive-packet-identifier Tl Receive-packet-identifier is the name of a packet or packet-list that the
application program wishes fo receive from the form. it shall match the
name of a packet or packet-list known in the form for the current session. If
receive-packet-count is null or one, receive-packet-identifier is inferpreted as
a packet-name. If receive-packet-count is greater than one, receive-packet-
identifier is interpreted as a packet-list-name; this packet-list-name shalt match
the name of a packet-list in the form for the current session,

Receive-shadow-packet T Receive-shadow-packet transfers information in both directions, to the form

and to the program The length of receive-shadow-packet is one plus the
number of fields in receive-packet as declared in the IFDL packet-declaration.

On receipt of a receive-shadow-packet, the FCS interprets its first character as
follows:

1y Ifitis "P", position information is returned as specified below.

2) Ifit is "N, the modified field information is refurned as specified below, but
the laost-known values in form data is not reset at data collection,

3) [Ifitis anything else, the modified information is returned as specified below
and the last-known values in form data are reset.
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Table 1 (Cont.)
Request Parameters

Parameter Name

Data
Type

Description

Recelive-shadow-packet-length

Request-id

Request-id-array

Request-id-count
Send-control-message

Send-control-text-count

5.10 Request parameters
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On return from a request, if position Information was requested, all characters
in the string are initially set to blanks. If the last accept phase ended on a fleld
corresponding to a packet fleld of the receive-packet of the request, that
packet field’s position in the receive-shadow-packet is set to "P*. If there is no
such correspondence, no packet field has a "P*.

On return from a request, if modified field information was requested, the first
character of the string Is:

0 if alt the fields have thelr last-known value
X if dll the fields have their iast-known value either 0 or X

1 if af least one of the fields has been changed from its last-known value

Each character (after the first) of the receive-shadow-packet corresponds to
a field in receive-packet in the same relative position in the packet and is set
as follows:

0 if the comrresponding field has its last-known value

X if the fleld was not tracked by the FCS—the FCS does not know whether
the field has its last-known value

1 if the corresponding field has been changed from its last-known value

This parameter is not used in Basic Subset FIMS.

Receive-shadow-packetlength is the length of the indicator data (in char-
acters) of receive-shadow-packet. It serves as a validity check; both the
application program and the form shall agree on the length of the data be-
Ing received from the form. The FCS accepts a length of either one or one
plus the number of fields in the receive-packet. The length is positive and shati
be no larger than 2'0 — 1

The request-id parameter is specified to make the request asynchronous If
request-id is null, the request is synchronous. For asynchronous requests, once
the request is queued, the FCS returns the request’s unigue identification to
the application program When the request finishes, the FCS changes the
request-id to the "completed’ value, a "1" as the first character. Once the
completed value has been set, the FCS will not use request-id for any further
purpose.

The request-id can be used later in the CANCEL request to stop the request

The request-id-array parameter is a one dmensional array of request-ids
The request-id-array begins af element one. This array and its conftents are
managed by the application program. The FCS only reads it during a POLL
request,

The request-id-count is the number of request-ids in the request-ig-array.
Send-control-message is a single stning made up of control text strings which
the application program sends to the form fo invoke control text responses
in the form. Each control text string consists of five characters, at least one
of which is a non-space character. There can be up to five such control text
strings concatenated together to make up the send-control-message.
Send-control-text-count 1s the number of control text strings in send-control-
message
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Table 1 (Cont.)
Request Parameters

Data
Parameter Name Type Description
Send-packet P Send-packet Is the packet that the application program is sending to the
form.
Send-packet-count Us This parameter is not used in Basic Subset FIMS.

Send-packet-count is the number of packets and shadow-packets being sent
from the application program to the FCS. If it is not specified, the FCS assumes
a count of one (1). The FCS expects send-packet-count to have a value as
specified in the receive-packet-count.

Send-packet-length UL Send-packetlength is the length of the data (in characters) of send-packet.
It serves as a validity check; both the application program and the form shall
agree on the length of the data being sent to the form. The length shall be
no larger than 232 — 1

Send-packet-identifier T Send-packet-identifier is the name of a packet or packet-list to which the
application program is sending a packet or list of packets. it shall match the
name of a packet or packet-list known in the form for the current session
If send-packet-count is null or one, send-packet-identifier is interpreted as a
packet-name. If send-packet-count is greater than one, the send-packet-
identifier is Inferpreted as a packet-list-name; this packet-list-name shall match
the name of a packet-list in the form for the current session. Packet lists and
sending multiple packets is not available in Basic Subset FIMS.

Send-shadow-packet T Send-shadow-packet contains three kinds of information. an indicator speci-
fying whether data in the send-packet should update last-known values in the
form: indicators about the position of the cursor and validity status of the fields
in send-packet: and changes to some field properties in the form.

The length of the string can be either one (if only the last-known indicator
is specified) or one plus the number of fields in the send-packet (f validity
indicators are also specified) as declared in the IFDL packet-declaration.

The first character of the send-shadow-packet controls whether the FCS

uses the data in the send-packet to update the last-known values of the
corresponding form data items in the form. If the first character is "N*, the FCS
does not do the update; if the first character is anything else, the FCS does
the update. If no send-shadow-packet appears, the FCS does the update.

If the first character of the send-shadow packet is blank or "N*, each character
(after the first) of the send-shadow-packet comesponds to a field in send-
packet in the same relative paosition in the packet. A character is interpreted
as follows: an "I or "J" character indicates that the corresponding form data
item is invalid; a “P" or *J" character specifies that a corresponding send field is
to be the first for input during the next accept phase

38 5.10 Rewﬁe:ﬂrm\étms
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Table 1 (Cont.)
Request Parameters

Parameter Name

Data
Type

Description

Send-shadow-packet-length

Session-td

Terminalidentifier

Terminaklength

Timeout

Us

T6

us

UL

If the first character of the send-shadow packet is "C*, each character (after
the first) of the send-shadow-packet specifies a modification to fleld proper-
ties. The characters of the shadow packet fields are freated as a combination
of two subfields, one containing display attribute information and one contain-
ing conditional protection information. The two subfields can be combined,
with the resultant being the character representation of a hexadecimal digit
in the range "0"-"F". Protection information is allowed to modify the protection
level of fields only by making the level more restrictive than that declared in
IFDL. If a shadow record change requests more liberty than that specified in
{IFDL, the FCS will set the protection level to that specified by IFDL. The codes
for protection changes are:

0 Return to the level declared in IFDL
4: NOT PROTECTED

8: DATA PROTECTED

C: PROTECTED

The codes for display attribute changes are:

1: Return to the attributes declared in IFDL

2: Warning, slightly more conspicucus than normal

3: Critical, very conspicuous
For example, a code of "A" Is a combination of "8" and "2" (using hexadecimal
arithmetic), meaning: Data Protected and Warning level of rendition.

Send-shadow-packet-length is the length of the indicator data (in characters)
of send-shadow-packet [t serves as a validity check; both the application
program and the form shall agree on the length of the data being sent to the
form. When the FCS performs the validity check, it accepts a length of one
(only the last-known indicator is being passed) or a length corresponding to
one plus the numicer of fields in the send-packet. The length shall be no larger
than 216 — 1

Session-id is an FCS assigned string that uniquely specifies a session (a con-
nection to a terminal, using a form). It is refurned as the result of the enable
request and is used to specify the session on subsequent requests fo the FCS.
The session-id is also available as a predefined form data item in the form and
can be passed fo procedural escape units so that they can communicate
with the same session.

The terminal-identifier is the means of specifying which terminal is to be
used In a session . If 1 is blank or null, the FCS queries the environment for a
culture-string. It 1s interpreted by the FCS in an implementor-defined fashion.

The terminal-length s the length of the sting containing terminal-identifier. The
length is positive and shall be no larger than 2' — 1

Timeout specifies the number of seconds that the FCS Is o use for determining
whether to create a fimeout event during accept phase input. This number

is treated in an implementor-defined manner. It may take into account
infermediate activity by the operator and network propagation delays. This
timeout value overrides any timeout specified in the form definition. If the
value is zero, the FCS waits indefinitely, iIf the value i1s greater than zero, the
FCS uses the number fo determine the time to wait.

5.10 Request parameters
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Table 2
Control Tex!s returned from the FCS

ESOO1

ES002

ESO03
ESO04

ESO05

ESC06

ESCO7

ESCO8

ES009

ESO10

ESOT1
ESO12
ESO13
ESO14

ESO15

ESO16

ESO17

ESO18

ESO19

ES020

ESO21

ES023

ESO24
£S025
ESC26

ES027

40

The request ended abnormally because input from the operator did not complete in the time specified in the
form definition or by the timeout or poll-timeout parameter.

In an enable request, the FCS was not able to find fhe form specified by the Form-library-name and Form-
name parameters.

In an enable request, the FCS was not able to find a layout in the form that fit the display device.

In an enable request, the FCS was not able o establish a session with the terminal specified in the terminal-
identifier parameter.

In a cancel, disable, enable. receive, send, or transceive request, the FCS lost the connection to the terminal,
causing the previously established session to be lost.

In a send or transceive request, the send-packet-identifier parameter specified a packet-name or packet-list-
name unknown in the form.

In a receive or transceive request, the receive-packet-identifier parameter specified a packet-name or
packet-list-name unknown in the form.

In a send or transceive request, the send-packet-length parameter did not match the length of the packet in
the form.

In a receive or transceive request, the recelve-packet-length parameter did not match the length of the
packet in the form.

A disable request aftempted to disable a session while a procedural escape was still outstanding for thaf
session.

The value specified by the session-id parameter of a request does not specify a session known fo the FCS.
The form reports abnormal termination from a RETURN IMMEDIATE response step.
An array operation in the form (either INSERT or DELETE response step} was impropetly specified.

During data distribution (either for a request of as the result of a CALL response sfep), movement of data from
a packet field to a form data item resulted in a conversion error.

In areceive or transceive request, the receive-shadow-packet-tength parameter did not match the length of
the shadow packet in the form. This error text is used only in Full FIMS; that is, it is not reported in Basic Subset
FIMS.

In a send or fransceive request, the send-shadow-packet-length parameter was not one of the two legal
values. The number "one" (1) is a legal value, indicating that only one character is being passed, and that
character specifies that the send packet should not update the current known values in the form. The other
legal value is the length of the shadow packet, indicating that each character of the shadow packet can
specify an "invalid” field.

This request was canceled by a CANCEL request, This error text is used only in Full FIMS; that is, it is nof
reported in Basic Subset FIMS.

In a POLL request, no request-id in request-id-array identified a currently valid request that might finish in the
future. This error text is used only in asynchronous FIMS implementations that is, it is not reported in synchronous
FIMS implementations.

In a CANCEL request, request-id did not identify a currently active request . This error text is used only in
asynchronous FIMS; that is. it is not reported in synchronous FIMS implementations.

The request or a parameter to the request is not legal in Basic Subset FIMS. This error text is used only in Basic
Subset FIMS; that is, it is not reported in Full FIMS.

The FCS has encountered a feature in the form that is not recognized. This error text is used only in Basic
Subset FIMS; that is, it is not reported in Full FIMS.

During data collection (either for a request of as the result of a CALL response step), movement of data from
a form data item to a packet field resulted in a conversion error

A subscript value was below the minimum legal value for the array.
A subscript value was above the maximum legal value for the array.

An arithmetic or data type etror occurred during operations in the form: this can be an error of conversion
from one data type to another or an overflow or underflow of value.

A numeric argument to a function (for example, FN%SUBSTR) was out of bounds.
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