-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

2128 4.6 Windowing System Services D

2129 Responsibility: Marti Szczur and Ruth Klein

2130 4.6.1 Overview and Rationale

2131 Human user interface standards are considered in this clause. The user interface 2132 is a key component of all computer systems that support direct human-machine 2133 interaction. Until recently, most computer operating systems interpreted com- 2134 mands that were typed in from the keyboard of an alphanumeric computer termi- 2135 nal. Special purpose applications, such as those for CAD/CAM, have always 2136 presented user interfaces based on series of menus or pointing at visual displays 2137 with tablets and lightpens. The availability of low-cost bitmapped graphic works- 2138 tations and personal computers has lead to the proliferation of graphical user 2139 interfaces (GUI s), windowing technologies, generic commands, and an assortment 2140 of selection techniques (e.g., mouse, track ball, tablets). In several of these tech- 2141 nologies de facto standards are emerging and becoming informally accepted by the 2142 user community, and with more frequency, mandated for use in systems being 2143 developed within government agencies and private industry. The primary 2144 motivations for considering human/computer interaction standards and their rela- 2145 tion 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 windowing system environment

2149 — The requirement of many users and manufacturers for a basic consistency 2150 in the presentation and behavior of human computer interaction across 2151 multiple graphics platforms

2152 As the windowing system technology evolves within the graphics environment, 2153 the differences between windowing services and graphic services becomes less dis- 2154 tinct. The distinction for purposes of this document is that graphic services are 2155 associated with providing general purpose interfaces for creating virtually any 2156 kind of two- and three-dimensional graphics (e.g., GKS for 2-D and PHIGS for 3-D). 2157 HCI services certainly utilize graphic technologies, but are limited to providing 2158 graphics related to window-based user interfaces and specifications on how 2159 human users may interact with an application within a window environment. 2160 The graphic services are addressed independently in 4.7.

2161 Performance metrics are used in the specification of HCI components. It is 2162 intended that (eventually) a set of metrics that will be sufficient to characterize 2163 all 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)

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

4.6 Windowing System Services 109

P1003.0/D13 GUIDE TO THE POSIX OPEN SYSTEMS

2167 — Screen resolution—size in units of 10 6 2168 — Application display latency—time to satisfy a display request measured in 2169 units of milliseconds; the interval begins with release of the request from 2170 the (possibly remote) application. The interval ends with completion of 2171 requested service.

2172 4.6.2 Scope

2173 Standards and standards initiatives in the user interface area cover a wide area, 2174 ranging from keyboard layout to screen management. In this clause, the follow- 2175 ing 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 appearance, screen positioning, and behavior of human/computer interac- 2180 tion objects within windows on a graphic screen

2181 — Language-independent functional specifications and appropriate associated 2182 language bindings for the display, manipulation, and management of 2183 interaction objects within windows on a graphic screen

2184 — Command-language interface that may be entered interactively by the 2185 human user or retrieved from a stored procedure.

2186 — Language-independent functional specifications and appropriate associated 2187 language bindings required to support character (non-bitmapped) termi- 2188 nals.

2189 — Language-independent functional specifications and appropriate associated 2190 language bindings for the translation, manipulation, and management of 2191 command statements (or messages).

2192 Standards 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 4.6.3 Reference Model

2198 This subclause identifies the entities and interfaces specific to the construction of 2199 an HCI architecture. This architecture is consistent with, and extends the archi- 2200 tecture of, Section 3. As illustrated in Figure 4-14, the interface components 2201 involved in the user interface process are divided into two groups, called the 2202 external environment interface (EEI ) and the application program interface (API).

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

110 4 POSIX Open System Environment Services

ENVIRONMENT INTERIM DOCUMENT P1003.0/D13

2203 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

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 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

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

INTERIMDOCUMENT P1003.0/D13

2552 at Massachusetts Institute of Technology. Development is continuing

2553 the aegis of the X Consortium, a group of interested parties in the computer

2554 and computer manufacturers. Relevant documents from the X Consor-

2555 are ‘‘XWindow System Protocol, X Version 11,’’ ‘‘Xlib - C language X Inter-

2556

‘‘X Toolkit Intrinsics - C Language Interface,’’ and ‘‘Bitmap Distribution

2557

2.1.’’

2558

X Window System protocol and functional interface are considered to be de

2559 standards in the base window system area because of their widespread

2560 by major computer vendors and industry groups.

2561 the government, the National Institute of Standards and Technology

2562

NIST) issues Federal Information Processing Standards (FIPS) that require pur-

2563 made by the United States Government to adhere to certain standards.

2564 has adopted the X Window System Version 11 Release 3’s X Window System

2565

Xlib, Xt Intrinsics, and Bitmap Distribution Format as FIPS 158. This is

2566 noncompulsory (i.e., voluntary) standard.

2567

4-9 - Windowing Standards

2568 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

2569

Specification Subclause

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 2570

WindowServices defacto:XWindowSystem 4.6.5.? D

2571

ANSIX3K13.6 D

2572

WindowServices defacto:XWindowSystem 4.6.5.? D

2573 2574

IEEEPOSIX.2{ } D

2575

IEEEPOSIX.1{2} D

2576

Services Gap 4.6.5.? D

2577

Services emerging:ANSIX3V1.9 4.6.5.? D

2578

ISO/ JTC1/SC18/WG19 D

2579

ANSIHSF- D

2580

ISOTC159/SC4/WG5 D

2581

P1201.2 D

2582

Entity Services Gap 4.6.5.? D

2583

Resource Gap 4.6.5.? D

2584

Services D

2585

2586 4.6.5.2 Emerging Standards in the

POSIX OSE

2587

: This subclause still needs work.

2588

ANSI X3K13.6. Currently developing an X Protocol standard.

2589

ANSI X3V1.9. User-System Interfaces and Symbols: Working on a ISO/IEC

2590

9995, Keyboard Layouts for Text and Office Systems. Also work-

2591 on the Voice Messaging User Interface Forum (VMUIF). This is a mir-

2592 standards effort with ISO/IEC JTC 1/SC18/WG19.

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Windowing System Services 121

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS

2593

ISO/IEC JTC 1/SC18/WG19. User-System Interfaces and Symbols. Working

2594 developing standards for user interfaces and symbols associated with

2595 and office systems.

2596

ANSI HFS-HCI. Working on drafts on the design process, information

2597 forms-based dialogs, and window-based interaction.

2598

ISO TC159/SC4/WG5. Software Ergonomics and Man-Machine Dialog:

2599 on developing parts of the ISO Standards 9241, Ergonomics of

2600

Display Terminals. Their areas of concentration are software

2601 dialogue principles, dialogue styles, methods for evaluating

2602 usability, coding and formatting of information, and terminology

2603

IEEE P1201. Application and User Portability: Chartered to develop stan-

2604 that facilitate application and user portability in the X Windows

2605

P1201.1 is involved in defining a set of virtual toolkit ser-

2606 that would be independent of any windowing system. P1201.2 is

2607 in defining drivability guidelines.

2608

ANSI CODASYL. Working draft available for Forms Interface Management

2609

(FIMS), which covers the interface between a programming

2610 and any form fill-in application on a computer or terminal screen.

2611 4.6.5.3 Gaps in Available Standards 2612

Object Definition File Format: There are no standards addressing the for-

2613 used for describing the ‘‘lookand feel’’of HCI objects.

2614

Toolkit Services

2615

Dialog Services

2616

Interapplication Entity Services

2617

Window/Character Resource Management Services: A standard definition

2618 the format used for saving the presentation, behavior and action infor-

2619 about HCI objects would provide a vehicle for exchanging HCI infor-

2620 between software tools, such as User Interface Management Sys-

2621

(UIMSs) and Interface Design Tool (ITDs).

2622

OSE Cross-Category Services

2623 4.6.6.1 Security 2624 section should address the security aspects of HCI and would include:

2625

Authentication of person at login

2626

Authentication of person when a service request is made to a client applica-

2627 2628

Provisions for visual labeling of sensitive material

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

2629

Option selections available in support of sensitive activities

2630

Prevention of moving data (cut/past) from a more protected security

2631 to a less protected environment

2632

Related Standards D

2633 the basic windowing services provide a certain level of graphics func-

2634 but the existing and proposed graphics standards (e.g., PHIGS, GKS) pro-

2635 a much more comprehensive solution to graphic support. As the graphics

2636 windowing technologies evolve, this distinction between the windowing and

2637 services will continue to be blurred. For instance, proposals are already

2638 developed that provide extensions to the X Window System that support 3-

2639 graphics (i.e., PEX, PHIGS EXtensions), and implementations of GKS are

2640 available that use the X Window System to create the graphics.

2641

Open Issues

2642

Audio input/output

2643

Video input/output

2644

Security

2645

Desktop

2646

Desktop, or HCI graphical shell, is a specification for the HCI work sur-

2647

(i.e., the whole display screen).

2648 desktop provides the user with a visual interface to available computer

2649

A desktop may be characterized as a visual analog of the POSIX

2650

It provides access to system resources, such as devices and files, and

2651 methods to start applications. Desktops typically also provide a

2652 of often used utilities such as a calendar, a notepad, etc. The desktop is

2653 important component of the look and feel of a human user interface, but

2654 current state of the industry is too immature for any standardization to

2655 on a desktop specification in the immediate future.

2656

There are somevalid arguments for defining somerequirements for standards at

2657 level. The goal is to enable a user to easily go between applicationplatforms and

2658 commonfunctionsin a similarmanner.

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Windowing System Services 123

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

2659

Graphics Services

2660

John Williams

2661

: This is a full clause replacement for Draft 13. It is not further diff marked. D

2662

Overview and Rationale

2663

Services are key components and play an important role in the POSIX

2664

Systems Environment as it is used today in many different areas of indus-

2665 business, government, education, entertainment, and most recently, the

2666

The number of applications is growing rapidly, with increasing graphics

2667

Some of these areas are user interfaces, computer-aided drafting and

2668 electronic publishing, plotting, simulation, animation, scientific visualiza-

2669 art, and process control. The use of pictorial graphics provides a more intui-

2670 interface and thus facilitates man/machine interaction.

2671 has become a routine part of most organizations today, ranging from

2672 graphs and charts to user interfaces and complex 3-D visualizations

2673 video and sound. The graphics technology of rendering objects has

2674 dramatically more realistic and hence is used by engineers, architects,

2675 etc., to enable them to see precisely what their final products, whether

2676 or buildings, will look and behave like under real-world conditions.

2677 has allowed dramatic improvements in the ‘‘look and feel’’ of user inter-

2678 and the trend is towards increasing use of these interfaces to interact with

2679 graphically, via windows and icons and this reduces the time involved

2680 learning to use a computer.

2681 of graphics services has many benefits for application developers,

2682 and systems integrators. The underlying motivations for considering

2683 standards and their relation to the POSIX Open Systems Environment

2684 2685

Portability: In order to protect investment and achieve independence

2686 a particular technology and a particular supplier of technology, por-

2687 at both hardware and software levels is necessary. There are

2688 aspects of portability within graphics, all of which are potential

2689 and time savers.

2690

Applications portability

2691

Graphics package portability

2692

Host machine independence

2693

Device independence

2694 input devices: dials, mouse, tablets etc.

2695 output devices: plotters, raster, vector etc.

2696

Window system independence

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Graphics Services 125