-- --

IEEE P1003.0 Draft 13 - September 1991

Copyright � 1991 by the Institute of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change. The publication, distribution, or copying of this draft, as well as all derivative works based on this draft, is expressly prohibited except as set forth below.

Permission is hereby granted for IEEE Standards Committee participants to reproduce this document for purposes of IEEE standardization activities only, and subject to the restrictions contained herein.

Permission is hereby also granted for member bodies and technical committees of ISO and IEC to reproduce this document for purposes of developing a national position, subject to the restrictions contained herein.

Permission is hereby also granted to the preceding entities to make limited copies of this document in an electronic form only for the stated activities.

The following restrictions apply to reproducing or transmitting the document in any form: 1) all copies or portions thereof must identify the document’s IEEE project number and draft number, and must be accompanied by this entire notice in a prominent location; 2) no portion of this document may be redistributed in any modified or abridged form without the prior approval of the IEEE Standards Department.

Other entities seeking permission to reproduce this document, or any portion thereof, for standardization or other activities, must contact the IEEE Standards Department for the appropriate license.

Use of information contained in this unapproved draft is at your own risk.

IEEE Standards Department Copyright and Permissions 445 Hoes Lane, P.O. Box 1331 Piscataway, NJ 08855-1331, USA +1 (908) 562-3800 +1 (908) 562-1571 [FAX]

-- --

ENVIRONMENT INTERIM DOCUMENT P1003.0/D13

1893 4.5 Data Interchange Services

1894 Responsibility: Richard Scott

1895 4.5.1 Overview and Rationale

1896 The Data Interchange/Information Exchange components of the POSIX Open Sys- 1897 tem Environment provide specialized support for the exchange of data between 1898 applications or components of applications. Without support for data interchange, 1899 problems can arise when attempts are made to move data between different 1900 operational environments or between two related applications. More specifically, 1901 data interchange problems arise in each of the five following situations:

1902 — Movement of a single application program and its associated data between 1903 operational environments,

1904 — Movement of data between cooperating application software within the 1905 same operational environment,

1906 — Movement of data between cooperating application software operating in 1907 differing operational environments,

1908 — Movement of data between related, but not cooperating, application 1909 software within a single operational environment, and across differing 1910 operational environments.

1911 From the global view, the data interchange components can provide the means to 1912 satisfy the needs in each of these situations. These standards need to define phy- 1913 sical formats, data formats, code sets, and data descriptions that are consistent 1914 across all implementations of the POSIX Open System Environment.

1915 4.5.2 Scope

1916 The data interchange component of the POSIX Open System Environment 1917 includes standard services, protocols, and data formats required to ensure that 1918 data can be interchanged between related application software. Physical media 1919 formats are beyond the scope of the POSIX Open System Environment.

1920 4.5.3 Reference Model

1921 The Data Interchange Services relate directly to the POSIX Open System Environ- 1922 ment reference model that was presented in Figure 3-1. Figure 4-13 shows the 1923 components of the reference model that are significant for data interchange. The 1924 reference model defines the conceptual relationships required to provide these 1925 facilities. It should not be viewed as a description of an implementation. The key 1926 entities within the figure are the Application Software, the Application Platform, 1927 and the External Environment. To satisfy the data interchange service require- 1928 ments, the POSIX Open System Environment must permit application software to 1929 transfer data to and from the external environment.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

4.5 Data Interchange Services 101

P1003.0/D13 GUIDE TO THE POSIX OPEN SYSTEMS

1930 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Application Software

Data Interchange Services API

Data Interchange Services EEI: � Data Description Protocols � Data Format Protocols � Character Sets and Data Representation

Application Platform

External Environment

1931 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1932

4-13 - Data Interchange Reference Model

1933 application software requests this transfer through the Application Program

1934

In response to those requests, the data interchange components of the

1935

Platform handle conversions to and from standard formats and the

1936 of the information across the External Environment Interface (EEI). The

1937

, which defines the format specifications required to support data interchange,

1938 be divided into Data Description Protocols and Data Format Protocols. Data

1939

Protocols provide a means to identify the data that is present. Data

1940

Protocols provide the storage representation of the actual data.

1941 this model is only partially supported by standards. Physical formats are

1942 well standardized. Some work is beginning on data format protocols stan-

1943 particularly in the networking area. At this time, no general standards

1944 to support Data description protocols.

1945

Service Requirements

1946 subclause details the Data Interchange Services and protocols that are

1947 to support application portability and interoperability. Subclause 4.5.4.1

1948 the API service requirements. 4.5.4.2 describes the EEI service (i.e., pro-

1949 requirements.

1950 interchange is one of the components of the POSIX Open System Environ-

1951 that is now just beginning to evolve. At this time, the general requirements

1952 services are understood, but there is little general existing practice that can be

1953 to as showing that current service requirements are both necessary and

1954

Most existing practice is limited to a specific application domain. As a

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

1955 area, data interchange represents gaps in both the definition of service

1956 and standards. The data interchange component is, none the less,

1957 for supporting application portability and interoperability. The data

1958 service requirements are currently described to the extent possible at

1959 time in their evolution. More detail will be added in future revisions of this

1960 1961 4.5.4.1 Application Program Interface Services 1962

API services to support data interchange need to provide the ability to store

1963 retrieve data using the formats and protocols provided at the data inter-

1964

EEI.

1965 this time little work has been directed at defining API-level service require-

1966 for data interchange. Data interchange API services need to provide a

1967 to request that specific data be represented using the EEI services defined

1968

Progress in this area is similar to the development of the networking area.

1969 standards defined protocols and only after those were in use has attention

1970 to providing a standard mechanism for requesting those networking ser-

1971 1972 4.5.4.2 External Environment Interface Services 1973 section identifies the EEI services required to support data interchange.

1974 services are all in the form of protocol and format definitions. As shown in D

1975

4-13, these protocols include:

1976

Character Sets and Data Representation

1977

Data Format Protocols

1978

Data Description Protocols

1979 protocols are required to support the exchange of information between

1980 software entities, both within a single application platform and

1981 application platforms.

1982 4.5.4.2.1 Character Sets and Data Representation 1983 ability to support Character Sets and Data Representation is crucial to pro-

1984 effective data interchange between application software operating under

1985 language and cultural conventions. These services add facilities to the

1986

Open System Environment to identify the character set and data represen-

1987 associated with textual data. A detailed description of the requirements

1988 this area can be found in 5.1.

1989 4.5.4.2.2 Data Format Protocols 1990 data format protocols need to provide the ability to identify the representa-

1991 of the data in a manner that is independent of the specific execution environ-

1992

The data format protocol layer adds attributes that describe the physical

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Data Interchange Services 103

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 1993 of the data that must be known to properly retrieve the data value,

1994 the storage formats that are native on the hardware/software environment

1995 the data is used. The complete attribute information required to decipher

1996 data value includes:

1997

Detailed storage format for the value

1998

The data value in an environment-neutral format

1999 data format protocols protect applications from hardware/software differences

2000 environments. Specifically, the protocols ensure that data remains

2001 when moving between environments where the character set, word size, or

2002 ordering may differ.

2003 4.5.4.2.3 Data Description Protocols 2004 description protocols provide the ability to share data between related appli-

2005 software entities, even if they were not specifically written to cooperate.

2006 upon the facilities provided by the previous two Data Interchange EEI

2007 data description protocols provide a means of associating a name or

2008 identifier with the individual data elements in a standard manner. This

2009 an application program to correctly identify data that was created by an

2010 application. To date, most standards in this area have limited them-

2011 to specific application areas and no general solution has been provided.

2012

Standards, Specifications, and Gaps

2013

Table 4-8.

2014 4.5.5.1 Current Standards in the

POSIX OSE

2015 4.5.5.1.1 International Standards 2016

Document Architecture (ODA)/Open Document Interchange Format

2017

ODIF )

2018

ODA/ODIF standard (ISO 8613 Parts 1-8) provides a standard for the struc-

2019 used to represent documents. The ODA model defines a comprehensive

2020 of a documents format. It supports both reproduction of the original

2021 and also editing and formatting of the document.

2022

5 of the ISO ODA standard specifies the interchange format for ODA docu-

2023 specifically ODIF. ODIF is an ASN.1 (ISO 8825) based presentation of the

2024 document.

2025

Generalized Markup Language (SGML)

2026

(ISO 8879) is a language that allows users to precisely define the structure

2027 a document. The key difference between SGML and ODA/ODIF is that the

2028 provides the flexibility to define custom document types.

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

2029

4-8 - Data Interchange Standards

2030 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

2031

Specification Subclause iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

2032

DescriptionProtocolsODA/ ISO8613Parts 1-8 4.5.5.? D

2033

ISO8879 4.5.5.? D

2034

ISO9735 4.5.5.? D

2035

ISODP10303 4.5.5.? D

2036

ANSIX.12 4.5.5.? D

2037

NBSIR86 4.5.5.? D

2038

VHSIC IEEEP1076 4.5.5.? D

2039

FormatProtocols ODA/ ISO8613Parts 1-8 4.5.5.? D

2040 2041

ISO8632 4.5.5.? D

2042

ANSIX3.122-1986 4.5.5.? D

2043 2044 2045 2046

NBSIR86-3359 4.5.5.? D

2047 2048

4.5.5.? D

2049 2050

2051

Graphics Metafile (CGM)

2052

(ISO 8632, ANSI X3.122-1986) provides a standard means for the storage and

2053 of computer graphics. Graphic information is stored in a device- and

2054 fashion that can support both the display and the mani-

2055 of the data.

2056

Data Interchange (EDI)

2057

EDI standards [ISO 9735 (EDIFACT), ANSI X.12] provide support for the

2058 of structured business data. EDI is typically used to transfer business

2059 such as purchase orders, invoices, promotional announcements, and

2060 funds transfer information.

2061 4.5.5.1.2 Regional Standards 2062 2063 4.5.5.1.3 National Standards 2064

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Data Interchange Services 105

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 2065 4.5.5.2 Emerging Standards in the

POSIX OSE

2066 4.5.5.2.1 International Standards 2067 for the Exchange of Product Model Data (STEP ) D

2068

(ISO DP 10303) is a neutral mechanism capable of completely representing D

2069 data throughout the life cycle of a product. The completeness of this D

2070 makes it suitable not only for file exchange, but also as a basis for D

2071 and sharing databases of archiving. D

2072 4.5.5.2.2 Regional Standards 2073 2074 4.5.5.2.3 National Standards 2075 2076 4.5.5.3 Gaps in Available Standards 2077 4.5.5.3.1 Standards and Specifications Outside the

POSIX OSE

2078 standards activity in the data interchange area has been isolated to special-

2079 application areas. These activities have attempted to support data inter-

2080 by limiting the scope of the effort to a specific type of data. These industry

2081 include:

2082 4.5.5.3.1.1 Government/Legal Standards 2083

Graphics Exchange Specification (NBSIR 86-3359)

2084 is used heavily in the exchange of graphical information between applica-

2085 2086 4.5.5.3.1.3 De Facto Standards 2087

Data Interchange Format (CDIF ) D

2088

CDIF Technical Committee is developing a data interchange format to serve D

2089 an industry standard for exchanging information between Computer-Aided D

2090

Engineering (CASE) tools. CDIF is an EIA-endorsed initiative. It D

2091 that two or more tools may interface asynchronously with each other and D

2092 transfer information from one to another via ‘‘CDIF files.’’ The types of infor- D

2093 that may be contained in these files is defined by the CDIF Conceptual D

2094

D � 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

2095

Design System II (GDSII ) CAD Exchange Format

2096 exchange format.

2097

Description Language (VHDL VHSIC )

2098

VHDL standard (IEEE P1076) defines a representation for the exchange of

2099 representations of electronic circuits.

2100 4.5.5.3.2 Unsatisfied Service Requirements 2101 of these standards addresses a general means to handle application data in

2102 manner to ensure portability between environments. The closest attempt is the

2103 just beginning in POSIX.8 to define a means within the network interface to

2104 data portability. However, even this effort is not attempting to solve the

2105 issue of interoperability of multiple applications. The existing standards

2106 all evolved to support the interchange of specific types of data between

2107 applications. Support for general data portability is not addressed by

2108 standard, except for ISIS, which does not appear to have caught on.

2109

OSE Cross-Category Services

2110 applicable. D

2111

Related Standards

2112 following standards are related to the services covered in this clause as they

2113 some of the services described in section 4.6.4 at some level. Each of

2114 related standards are addressed fully as part of another service category.

2115

1 ISO 8824 Abstract Syntax Notation (Clause 4.3)

2116

8825 ASN.1 Basic Encoding Rules (Clause 4.3)

2117

ISO/CCITT X.400-1984 Message Handling System (Clause 4.3)

2118

/CCITT X.400-1988 Message Handling System (Clause 4.3)

2119

Open Issues

2120 interchange support must address hardware/software differences between

2121

The key concerns in transporting data that must be addressed will

2122 the character set, word size, and byte ordering for the operating environ-

2123 along with a accurate identification of the data value.

2124 data portability standards adopted within POSIX Open System Environment

2125 to define data formats that will enable applications to create data that can

2126 used read and properly interpreted on differing operating environments and by

2127 application software. � 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Data Interchange Services 107

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

2128

Windowing System Services D

2129

Marti Szczur and Ruth Klein

2130

Overview and Rationale

2131 user interface standards are considered in this clause. The user interface

2132 a key component of all computer systems that support direct human-machine

2133

Until recently, most computer operating systems interpreted com-

2134 that were typed in from the keyboard of an alphanumeric computer termi-

2135

Special purpose applications, such as those for CAD/CAM, have always

2136 user interfaces based on series of menus or pointing at visual displays

2137 tablets and lightpens. The availability of low-cost bitmapped graphic works-

2138 and personal computers has lead to the proliferation of graphical user

2139

(GUIs), windowing technologies, generic commands, and an assortment

2140 selection techniques (e.g., mouse, track ball, tablets). In several of these tech-

2141 de facto standards are emerging and becoming informally accepted by the

2142 community, and with more frequency, mandated for use in systems being

2143 within government agencies and private industry. The primary

2144 for considering human/computer interaction standards and their rela-

2145 to POSIX standards include:

2146

The existence and popularity of windowing systems

2147

The requirement for development of applications that take advantage of the

2148 system environment

2149

The requirement of many users and manufacturers for a basic consistency

2150 the presentation and behavior of human computer interaction across

2151 graphics platforms

2152 the windowing system technology evolves within the graphics environment,

2153 differences between windowing services and graphic services becomes less dis-

2154

The distinction for purposes of this document is that graphic services are

2155 with providing general purpose interfaces for creating virtually any

2156 of two- and three-dimensional graphics (e.g., GKS for 2-D and PHIGS for 3-D).

2157 services certainly utilize graphic technologies, but are limited to providing

2158 related to window-based user interfaces and specifications on how

2159 users may interact with an application within a window environment.

2160 graphic services are addressed independently in 4.7.

2161 metrics are used in the specification of HCI components. It is

2162 that (eventually) a set of metrics that will be sufficient to characterize

2163 of the services defined above.

2164

Screen width—effective horizontal width of screen

2165

Screen height—effective vertical height of screen

2166

Screen depth—effective depth of screen (i.e., bit width, gray scale)

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Windowing System Services 109

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 2167

Screen resolution—size in units of 10

2168

Application display latency—time to satisfy a display request measured in

2169 of milliseconds; the interval begins with release of the request from

2170

(possibly remote) application. The interval ends with completion of

2171 service.

2172

Scope

2173 and standards initiatives in the user interface area cover a wide area,

2174 from keyboard layout to screen management. In this clause, the follow-

2175 specific standards are considered:

2176

Protocols for window management on a local or remote display device

2177

Application Program Interfaces (API) for such protocols

2178

HCI drivability features that define a common subset of ‘‘lookand feel’’; i.e.,

2179 screen positioning, and behavior of human/computer interac-

2180 objects within windows on a graphic screen

2181

Language-independent functional specifications and appropriate associated

2182 bindings for the display, manipulation, and management of

2183 objects within windows on a graphic screen

2184

Command-language interface that may be entered interactively by the

2185 user or retrieved from a stored procedure.

2186 2187 bindings required to support character (non-bitmapped) termi-

2188 2189 2190 bindings for the translation, manipulation, and management of

2191 statements (or messages).

2192 relating to the following are not considered:

2193

Graphics; see 4.7.

2194

Keyboard layout (out of scope for HCI Services)

2195

Network transport protocols; see 4.3.

2196

Hardware device interfaces (out of scope for HCI Services)

2197

Reference Model

2198 subclause identifies the entities and interfaces specific to the construction of

2199

HCI architecture. This architecture is consistent with, and extends the archi-

2200 of, Section 3. As illustrated in Figure 4-14, the interface components

2201 in the user interface process are divided into two groups, called the

2202 environment interface (EEI) and the application program interface (API).

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

2203 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Application Software

Application Platform

External Environment

Windowing Services API: � Toolkit Window Services � Basic Window Services � Dialog Services

¥ Client Applications � word processors � spreadsheets � science analysis � Company XYZ application

¥ Window Manager ¥ Server Process ¥ Desktop Managers

Examples: ¥ keyboard ¥ display device ¥ mouse/selection device ¥ basic visual display objects

¥ data formats ¥ command language ¥ drivability guidelines

Examples:

Windowing Services EEI: � X Protocol � ICCCM

2204 2205

4-14 - Windowing Reference Model D

2206

EEI is concerned with the communication with the user via the physical HCI

2207

(e.g., keyboard terminal, mouse, display screen). The applicable EEI stan-

2208 are driven primarily in support of user and data portability across different

2209 platforms. standards and guidelines are intended to define a minimal

2210 of commonality in human user interfaces, which will eliminate problem areas

2211 as:

2212

Error provoking inconsistencies

2213

Misleading expectations about the results of user actions

2214

Gross inconsistencies in the high level user model or metaphor

2215

Incompatible motor control tendencies

2216 drivability concept derives its name from the concept of ‘‘driving’’ an inter-

2217

A frequently cited analogy is the automobile. Having a standard location for

2218 clutch, brake, accelerator pedals, ignition key, and steering wheel allows a

2219 to move between car models with relative ease (until he/she has to roll

2220 the window, turn on the lights or windshield wipers!) Similarly, the EEI

2221 guidelines will provide standards for human user interfaces that will

2222 ease of moving between application platform models. For example, which

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Windowing System Services 111

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 2223 click causes an interaction object (e.g., radio button) to be selected or how a

2224 bar should behave would be candidates for standard EEI specification.

2225

API is concerned with the interface between the application semantics and

2226

HCI services. It is the interface between the application software and the

2227 platform and is defined primarily in support of application portability.

2228 services provide functions for creation and manipulation of visual display

2229 such as menus, buttons, scrollbars, and dialog boxes. In addition, these

2230 allow information about user actions to flow back to the application

2231 for example, when the user has selected an item from a menu. This

2232 about user actions is known as an event. Applications that require

2233 with the human user are inherently event-driven. That is, associ-

2234 with an application’s dialog window (i.e., a window in which a user response

2235 expected) is a main event loop waiting for the user to make a selection that will

2236 an operation to be performed by the application.

2237

API will support a specific user interface policy, which will define the

2238

‘‘lookand feel.’’ Although the specific look and feel need not be stan-

2239 across application platforms (i.e., different implementations of the API may

2240 unique styles) the API definition shall ensure that the application software

2241 be ported across POSIX platforms; and the API shall support the EEI drivabil-

2242 guidelines, enabling human users to easily operate the application across plat-

2243 2244 of the HCI Architecture are Application Software elements, Application

2245

Interface (API) elements, and External Environment Interface (EEI) ele-

2246

These elements are linked by the use of common concepts and definitions

2247 with the HCI entities, interfaces, services, and standards.

2248 4.6.3.1 Application Software Elements 2249

Entity Elements include:

2250

Window System Server

2251

Window System Server provides a function that handles communica-

2252 connections from clients, demultiplexes graphics requests onto the

2253 and multiplexes input back to the appropriate client. Applica-

2254 and other programs that use basic windowing services are called

2255

Many clients may talk to the same server. All application

2256 to write to the screen must go through the server via the basic

2257 services. The server is independent of operating system, pro-

2258 languages, or network communication.

2259

Window Manager

2260

Window Manager provides a uniform method for manipulating win-

2261 which includes a basic set of window management capabilities that

2262 for development of alternative and/or user-preferred window

2263

Required human user capabilities shall include but are not

2264 to: � 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

2265

Resize window

2266

Move window

2267

Push/pop window to top/bottom

2268

Shrink window to a reduced visual representation of window (i.e., fre-

2269 referred to as an icon of the window)

2270

Local and Remote Applications

2271 applications are clients that provide the functions required to per-

2272 the specific task(s) that the human user needs to achieve (e.g.,

2273 scientific analysis systems, CASE tools, process and control

2274 2275 4.6.3.2 Application Program Interface (

API) Elements

2276

API are language binding specifications that define the services available to

2277 application programmer. API Elements are: basic window services, toolkit

2278 services, and dialog services.

2279 4.6.3.3 External Environment Interface (

EEI ) Elements

2280

EEI elements are specifications (and in some cases, aspects of physical

2281 that define how the application platform interacts with the external

2282

Note that application software, as defined here, interacts with the outside

2283 only via the application platform.

2284

Environment Interface Elements include:

2285

Display Device Specifications

2286

Data Protocol Format

2287

User Drivability Guidelines (e.g., ‘‘lookand feel’’of window interface)

2288

Keyboard Device Specification

2289

Selection Device Specification (e.g., mouse, graphics tablet, touch screen)

2290

Command-language Definition (syntax and semantics guidelines)

2291

Service Requirements

2292

Interaction (HCI) Services provide a controlled interface

2293 the application-specific software and the user-interface-specific (i.e., HCI)

2294 allowing each to be designed and implemented separately. Users of

2295 services include all POSIX system users and those charged with maintaining

2296 processor and human interface communication. A common, standardized

2297 interaction for applications shall be available to users across all

2298

Open Systems Environments.� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Windowing System Services 113

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 2299 shall support raster (i.e., bitmapped) graphics displays. Methods for sup-

2300 vector graphics displays can be addressed, but are not mandatory.

2301 4.6.4.1 Application Program Interface Services 2302 services include those services made available to the application

2303 to separate the application functions from the HCI functions as much as

2304

They include such areas as screen management, windowing, and user

2305 device services.

2306 standard services support requirements for application portability,

2307 commonality, application interoperability and data communications

2308 2309 programmer shall have access to the following services from an application via

2310 bindings.

2311 4.6.4.1.1 Basic Window Services 2312 basic window services, callable from client applications, support a window-

2313 user interface. They should be based on a ‘‘client-server’’ model. The server

2314 a program that handles communication connections from clients, demultiplexes

2315 requests onto the screens, and multiplexes input back to the appropriate

2316

Many clients may talk to the same server. All application requests to

2317 to the screen must go through the server via the basic windowing services.

2318 major functional areas are:

2319

Window Management

2320

Presentation Management

2321

Event Handling

2322

Error Handling

2323

Interclient Communications

2324

Input Device Management: Keyboard, Pointing Device

2325

Screen Management

2326

User Preferences Management

2327

Server Connection Management

2328 following functions are available under each functional area.

2329

Management

2330 available for Window Management are:

2331

Create a window, map a window onto the screen, delete a window (includes

2332 for character-based emulator window)

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

2333

Manipulate a window (move, resize, change view precedence)

2334

Manipulate window attributes (set, get, change; attributes may be related

2335 appearance, redraw performance, event handling, or change authority)

2336

Seize and relinquish control over the Server for display purposes (permits

2337 client output; output requests from other clients will be

2338 and displayed later)

2339

Management

2340 available for Presentation Management are:

2341

Associate data with a window (context manager functions and association

2342 functions)

2343

Manipulate the graphics context for a given object (create a graphics con-

2344 obtain current graphics context, change graphics context, etc.)

2345

Get and set fonts (load font, list fonts, unload font, etc.)

2346

Draw graphics primitives (draw arc, draw line, fill rectangle, clear rec-

2347 window, clear entire window, etc.)

2348

Manipulate window cursors (create, destroy, assign, change, etc.)

2349

Draw text and obtain text metric information

2350

Handling

2351 basic window services support application requirements to respond to the

2352 user’s actions, rather than forcing the human user to respond to the appli-

2353 in a rigid, serialized manner. This requirement necessitates that a pro-

2354 either (1) be capable of handling any one of a number of events at any single

2355 in time, or (2) attach a routine to each event to be called automatically when

2356 event occurs. There is a separate set of events for each window used by the

2357

An application selects the events for a particular window, maps the

2358 events to the window, and reads events from the event queue as they

2359

There are three major types of events:

2360

Input device events (button press event, keypress event, etc.)

2361

Window management events (window exposure event, colormap event, etc.)

2362

Client message events (selection data transferred (by another application)

2363 private interclient communication event, etc.)

2364 available for Event Handling are:

2365

Select events

2366

Map events to a window

2367

Get information about events

2368

Send events � 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Windowing System Services 115

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 2369

Handling

2370 available for Error Handling are:

2371

Get error message

2372

Get error description

2373

Set error event handler routine

2374

Communication

2375 basic window services are required to be network transparent to an applica-

2376 or client. This means that an application on one host may write to the

2377 screen connected to another host without being aware that networking is

2378

The basic window services handle the network connections and follow

2379 protocols necessary for the application to interact with the display. This con-

2380 allows redistribution of applications in a networked system with no effect

2381 the application software. Therefore, an application client cannot assume that

2382 client can open the same files or seize the same processing environment.

2383 communication via the server has three forms:

2384

Properties

2385 may associate arbitrary information with a window; generally used

2386 communication between a client and the window manager.

2387

Selections

2388 are selected by the user out of one client’s window, then ‘‘sent’’to

2389 client and displayed in the second client’s window.

2390

Cut Buffers

2391

Buffers are a specialized form of communication. It is possible to

2392 notification when a cut buffer (property) is set.

2393 available for Interclient Communication are:

2394

Manipulate window properties (list, delete, change, get, etc.)

2395

Set and get selections

2396

Manipulate cut buffers

2397

Device Management

2398 available for Input Device Management are:

2399

Receive keyboard input and pointing device button events

2400

Gain exclusive control of keyboard or pointing cursor

2401

Track the pointing cursor

2402

Change Server-wide keyboard mappings

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

2403

Set and get keyboard and pointing device preferences

2404

Management

2405 available for Screen Management are:

2406

Manipulate color using colormaps (copy, change, install, deinstall, get

2407 etc.)

2408

Get, display, and manipulate bitmapped screen images

2409

Screen saver functions (blanking screen on idle)

2410

Retrieve display information (default colormap, number of display planes,

2411 width and height, etc.)

2412

Preferences Management

2413 services and data structures used for managing user preferences are provided

2414 collectively referred to as User Resource Management. There may be up to

2415 sets of options that need to be read and merged:

2416

The human user’s defaults stored in the root window’s user resource

2417 property

2418

The human user’s defaults stored in a user’s defaults file

2419

The application program’s defaults

2420

The command line arguments

2421 available for User Preferences Management are:

2422

Set and get preference data

2423

Connection Management

2424 available for Server Connection Management are:

2425

Control access to the Server [add host to the access control list (ACL), list

2426

, disable ACL, etc.]

2427

Connect and disconnect a client from a Server (and the display controlled

2428 the Server)

2429

Obtain Server implementation information

2430

Flush output buffer to Server and wait for Server to process all events in

2431 output buffer

2432 4.6.4.1.2 Toolkit Window Services 2433

Toolkit Window services provide a mechanism for runtime access to a library

2434 visual objects. A visual object is a graphical display object (i.e., interaction

2435 with associated software that receives input from human users (typically

2436 a keyboard and a pointing device) and communicates with applications and

2437 visual object software. The graphical representation of a visual object can

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Windowing System Services 117

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 2438 modified to reflect the results of application processing. Examples of visual

2439 are graphical push buttons, check boxes, and editing boxes. (Note: The

2440 used within the X Window System community to define visual objects is

2441 2442

Window services are provided for two reasons:

2443

To allow application software to directly utilize a visual object library

2444

To allow application-specific visual objects to be created and added to the

2445 library (Note: creating a visual object includes writing software

2446 uses the Toolkit services)

2447

Toolkit services may be logically divided into two categories, with some

2448

Visual Object Interface Services, which are called by an application or

2449 service, and Visual Object Programming Services, which are called by the

2450 object software.

2451 application may use Toolkit Window services to:

2452

Perform toolkit initialization/exit

2453

Set up visual object resources

2454

Create/delete a visual object

2455

Display a visual object

2456

Add/remove application-specific routines to be called by a visual object

2457 callbacks)

2458

Retrieve/modify the state of a visual object

2459

Turn control over to the toolkit for user input processing

2460 visual object software program may use Toolkit Window services to:

2461

Manage child visual objects (a child visual object is a visual object that is

2462 inside of another visual object)

2463

Manage window events, timer events, and file input events

2464

Handle visual object geometry (sizing, positioning, child visual object place-

2465 2466

Handle user input

2467

Manage visual object resources

2468

Translate an event into an action

2469

Manipulate graphics contexts

2470

Manipulate pixmaps (pixel arrays—used to display a graphical object by

2471 pixels on and off)

2472

Manage memory associated with HCI

2473

Handle errors associated with HCI

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

2474

Allow inter-visual object communication (via the selection mechanism)

2475

Initiate other visual object routines (visual object event callbacks)

2476

Initiate application-specific routines that have been associated with the

2477 object by the application (application event callbacks)

2478 4.6.4.1.3 Dialog Services 2479 services provide functions to support high-level HCI management for appli-

2480 with the primary goal of delivering human user inputs to the application

2481 and application-driven information to the human user. The dialog ser-

2482 allow for a separation of the user interface specifications from the applica-

2483 program. For example, there are many applications that are not concerned

2484 whether a user entry object is a pull-down menu or a scrollable list. These

2485 are only interested in what the user specified or selected from the

2486 entry object (i.e., the parameter value), which will then trigger some action

2487 the application. To support this notion, a single dialogue function might be

2488 for displaying a window made up of a composite of visual display objects,

2489 as radio buttons, text key-in objects, and scrollable text lists. The applica-

2490 program does not need to manage or understand what the look, location, or

2491 feedback of any of these items will be. The dialog function has access to the

2492 information required to display the specified window and it handles

2493 display of the application specified window. Another dialog service would pro-

2494 a high-level event loop that returns the user specified input as an application

2495 value.

2496 services provide simplicity over the degree of freedom available in Basic and

2497

Window Services. Most User Interface Management Systems (UIMSs) pro-

2498 dialog services to fulfill their requirement of separation of user interface from

2499 software.

2500 services are subdivided into:

2501

Window services: provide services used to initialize the window service,

2502 and delete windows with predefined associated visual objects, and

2503 of the pointing cursor. They include services that allow the

2504 to communicate directly with the human user via modal or

2505 windows.

2506

Visual object manipulation services: provide services used to access the HCI

2507 by the application HCI designer, display the visual objects defined

2508 the HCI, and associate them with application-tied inputs and outputs.

2509

Event control services: provide services to allow the application to define a

2510 of events and handle triggered events in one of two ways:

2511

Wait on the occurrence of any event, processing triggered events one

2512 a time from an input queue (event-driven method)

2513

Attach to each event a function that is automatically executed when

2514 event is triggered (callback method)

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Windowing System Services 119

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 2515 4.6.4.2 External Environment Interface Services 2516 services provide support for the actual elements with which the human

2517 physically interacts. These functions provide services in three areas:

2518

HCI: provides definition of the presentation and behavior of the visual

2519 objects, command language definition (syntax and semantics),

2520 related to keyboards, selection devices, audio and video

2521 devices.

2522

Information Interfaces: provides specification of user resource data formats,

2523 presentation and action information pertaining to visual display

2524 2525

Network Interfaces: provides protocol services for data transport, which is

2526 the bottom six layers of the OSI model

2527 4.6.4.3 Interapplication Entity Services 2528 services provide support for general conventions and specifications for

2529 between HCI components. The services provide support for general-

2530 network/multisession services, such as message handling between HCI com-

2531 intermediate language definition, and a standard definition of the format

2532 for saving the presentation, behavior, and action information about HCI

2533 2534 4.6.4.4 Windowing Resource Management Services 2535 services provide general management functions across the HCI components,

2536 include system administration-oriented functions (i.e., management of

2537 interfaces within the scope of the administrator, such as setting

2538 defaults and human user customization functions. For instance, it is impor-

2539 to allow reconfiguration and addition of terminals and displays without

2540 the application interface.) These resource management services are

2541 from the OLTP Resource Management Services defined in 4.10.4.4.

2542

Standards, Specifications, and Gaps

2543 that relate to the user reference model presented earlier are considered

2544

Related standards that might be relevant for one or more of the interface

2545 will also be mentioned.

2546 4.6.5.1 Current Standards in the

POSIX OSE

2547 current international or national standards exist for the HCI Services, pri-

2548 due to the recent emergence of the windowing technology. However,

2549 standard activities are underway and referenced under 4.6.5.2.

2550 is a de facto standard for the base window system. The X Window System

2551 protocol and the Xlib functional interface to the protocol were

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services