-- --

IEEE P1003.0 Draft 14 - November 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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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/D14

2038 4.6 Transaction Processing Services

2039 Responsibility: Bob Gambrel

2040 4.6.1 Overview and Rationale

2041 The database management clause (see 4.4) described some transaction processing E 2042 (TP) service requirements (specific to databases). This clause describes the com- E 2043 plete set of transaction processing services from the application software point of 2044 view. Note that transaction processing services have long been been regarded, 2045 variously, to be within the domain of databases or within the domain of operating 2046 systems and more recently within the domain of interconnect. These services are 2047 more broadly applicable than just both of these areas, and so are treated here as a E 2048 separate clause.

2049 Transactions (‘‘units of work’’) have boundaries (start points and end points) that 2050 are determined by the action of the transaction application program. The tran- 2051 saction application program can request to either commit or rollback the work 2052 done in the transaction when it identifies the end point. The system will complete 2053 a commit operation only if all operations performed during the transaction can 2054 complete successfully. Otherwise the system will abort the transaction (rollback 2055 the work done by it) and notify the transaction application program of this action.

2056 The following is quoted with a few editorial changes from ISO/IEC DP 10026-1, the 2057 ISO Distributed Transaction Processing standard draft:

2058 A transaction is characterized by four properties: atomicity, con- 2059 sistency, isolation, and durability. These are the ACID properties.

2060 Atomicity implies that the operations of a unit of work are either all 2061 performed, or none of them are performed.

2062 Consistency implies that the operations of a unit of work, if per- 2063 formed at all, are performed accurately, correctly, and with validity, 2064 with respect to application semantics.

2065 Isolation implies that the partial results of a unit of work are not 2066 accessible, except by operations which are part of the unit of work. 2067 Isolation also implies that units of work which share bound data are 2068 serializable.

2069 Durability implies that all the effects of a completed unit of work are 2070 not altered by any sort of failure.

2071 4.6.2 Scope

2072 This clause deals with the transaction processing services needed for a large 2073 number of styles of transaction processing including the following:

2074 — Transactional access to a single database manager on a single machine

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

4.6 Transaction Processing Services 101

P1003.0/D14 GUIDE TO THE POSIX OPEN SYSTEMS

2075 — Transaction access to nondatabase ‘‘resource managers’’ (such as the 2076 software managing the cash in an automatic teller machine)

2077 — Distributed Databases—databases spanning multiple machines, but 2078 accessed by application programs as if just a single database

2079 — Online Transaction Processing (OLTP )—the scheduling of ‘‘transaction pro- 2080 grams’’ based on terminal input with consolidated recovery of the database 2081 updates and the terminal messages

2082 — Distributed Transaction Processing (DTP )—different machines running 2083 multiple application programs with multiple databases, using a 2084 client/server or conversational application-to-application communications 2085 paradigm

2086 Note that Transaction Processing Services are used in all of the above situations, 2087 and others too.

2088 Finally, it should be noted that ‘‘transactions’’ are not really ‘‘messages,’’ but 2089 rather ‘‘units of work’’ that may encompass multiple messages. Furthermore, 2090 while traditionally ‘‘transaction processing’’ has usually been synonymous with 2091 ‘‘OLTP ’’ where so-called ‘‘immediate transactions’’ are the norm, other types of 2092 transactions are also covered: ‘‘batch transactions’’ (where the work is done in the 2093 ‘‘background’’) and ‘‘deferred transactions’’ where there may be a time dependence 2094 on the transaction, such as a fixed start time.

2095 This clause addresses the current work in progress in groups such as ISO and oth- 2096 ers.

2097 4.6.3 Reference Model

2098 This subclause addresses the conventional Transaction Processing Reference 2099 Model, the POSIX OSE Reference Model (incorporating transaction processing con- 2100 siderations), and other important real world considerations introduced by Tran- 2101 saction Processing.

2102 4.6.3.1 Conventional Transaction Processing Reference Model

2103 A model for transaction processing is developed here to complement the POSIX 2104 system model. Current work in progress by the POSIX. 11 Transaction Processing 2105 Working Group and other groups such as ISO/IEC JTC 1/SC21 Open Systems 2106 Interconnection—Distributed Transaction Processing may result in a Transaction 2107 Processing Reference Model more suitable than the one developed here. At that 2108 time, such a model will be referenced and incorporated into the POSIX OSE refer- 2109 ence model. Until that time, the current model will be used as a convenient 2110 means for describing the services needed in this domain.

2111 While transaction processing services have usually been thought of as applying to 2112 databases, the applicability goes further. Nonetheless, the description given here 2113 of the transaction processing model shows how the transaction processing pro- 2114 gram can view the transaction services as an extension of the the Database view

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

102 4 POSIX Open System Environment Services

ENVIRONMENT INTERIM DOCUMENT P1003.0/D14

2115 of the POSIX OSE reference model as shown in Figure 4-10. From the transaction 2116 application program point of view, a transaction processing system has additional 2117 capabilities that go beyond those provided by database systems. These services to 2118 the transaction application program are provided at an API that is called the 2119 Transaction Manager API. (See Figure 4-13.) For convenience in discussing the 2120 model, the provider of those services is called the Transaction Manager (TM).

2121 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Transaction Application Program

Transaction Manager

Transaction Manager API TP Resource Manager API

TM/TPRM SII

TP Resource Manager

2122 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

2123

4-13 - The Conventional Transaction Processing Model

2124 transaction application program requests services provided by the TP

2125 manager a database manager) via the TP resource manager API.

2126 transaction manager API and the TP resource manager API are called the

2127 services API and provide all the services needed by transaction appli-

2128 programs.

2129

ACID properties are maintained for each managed resource by a TP Resource

2130

(TPRM), coordinated by a Transaction Manager. The interface between

2131

TP Resource Manager and the Transaction Manager will be called the Tran-

2132

Manager/ TP Resource Manager SII (TM/ TPRM SII).

2133

ACID properties can be applied not only to resources such as databases, but

2134 to other resources that might not be obvious. For instance, a transaction that

2135 cash may wait until the cash dispensing machine has signaled comple-

2136 before considering the transaction complete and updating involved accounts.

2137

The term ‘‘TP resource manager’’should not be confusedwith a different term, ‘‘resource E

2138 services,’’whichis a type ofservicedescribedin most servicecategoryclassesin E

2139 section(e.g.,4.6.4.3). E

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Transaction Processing Services 103

P1003.0/D14 GUIDETOTHEPOSIXOPENSYSTEMS

2140 illustration also shows the limits of transaction processing resource manage-

2141

The machine could signal completion, but a mechanical problem could

2142 the cash from being dispensed correctly, undetected by the system.

2143 database TPRM and miscellaneous nondatabase TPRM a third class of

2144

TPRM exist: Communications TPRM (cTPRM Services provided by cTPRM

2145 used when two cooperating transaction application programs need to com-

2146 with each other in the context of the same transaction. At least two

2147 paradigms have been identified as beneficial to cooperating tran-

2148 applications programs: client/server (RPC, single request/response) and

2149

(peer-to-peer, dialog).

2150 4.6.3.2

POSIX OSE Reference Model (with Transaction Processing)

2151 conventional transaction processing model is shown integrated into the

2152

OSE Reference Model in Figure 4-14. Because the POSIX OSE Reference

2153 does not address System Integration Interfaces (SIIs) per se, they are not

2154 in the integrated model. What is shown are the transaction processing ser-

2155

APIs and EEIs.

2156 4.6.3.3 Implementation Aspects

E

2157

POSIX OSE Reference Model does not provide for a way to expose the details

2158 the Application Platform. System Internal Interfaces (SIIs) are beyond the E

2159 scope of this guide because they do not directly affect application portability E

2160 system interoperability. In the Transaction Processing world, as shown in the

2161

Transaction Processing Reference Model (see 4.6.3.1), the existence

2162

Transaction Managers and multiple TP Resource Managers connected by the

2163

/TPRM SII is important. One way to think about the real world implications of

2164 is that TP Resource Managers and the Transaction Managers could both be

2165 in the Application Platform as separate entities, connected to each

2166 by the TM/TPRM SII. This does not, however, imply that the two must be

2167 as separate entities, though there are advantages to the user if they

2168 separate.

2169

Forapplicationportabilityit is notrequiredthat the applicationplatformactuallyconsistof

2170

Managersand TPResourceManagers,but in the newage ofOpenSystems,there are

2171 advantagesin doingso. Twoadvantagesseemobvious:the abilityto ‘‘mixand match’’Tran-

2172

ManagersandTPResourceManagersfromdifferentvendors;and the abilityofa user tocon-

2173 his/her ownTPResourceManager to manage particular critical resources. A market has

2174 developedfor‘‘plugcompatible’’TMs and TPRM AllTPRMat this printing are Database

2175

TPRM It is expectedthat a market willalso developforCommunicationstype TPRM It is

2176 at all clear that the industry willdevelopother types ofwidelyapplicableTPRM thus forcing

2177 to developtheir own. Users coulduse the interface describedhere to do such development

2178 2179

NOTEverybrieflydescribesthe servicesthat shouldbeprovidedat suchan interface.

2180

TM/ interface must providethe ability ofTMs and TPRMto: register with each other;

2181 recoverystatus information;pass alongtransaction identifier information;rollback,prepare

2182 commit,and committhe transaction. Theinterfacemust provideforthe needsofthe fullrangeof

2183 processingincludingdistributedtransactionprocessingwithmultipleTPRM

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D14

2184 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Application Software

Transaction Processing Services API: � Transaction Demarcation � Communications Between APs � Terminal Communications � Transaction Program Scheduling � Transaction Message Queueing

Transaction Process Services EEI � Interoperation

Application Platform

External Environment

2185 2186

4-14 - POSIX OSE Transaction Processing Reference Model

2187 it shouldbe notedthat the industry recognizesthe need forstandardizationofcomponents

2188 well as the standardization of portability and interoperability. At least one industry group is

2189 and several vendorsare implementingproductsutilizing an interface as described

2190

2191

Service Requirements

2192 provided via the Transaction Processing Services API are described in

2193

Services to enable the distribution of transaction processing are described

2194

4.6.4.2. General services, mostly performing administrative functions, are

2195 in 4.6.4.3. E

2196 4.6.4.1 Application Program Interface Services 2197

E

2198

Transaction Services API provides various services to the application pro-

2199 2200

Demarcation

2201

Indicate the start of a transaction.

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Transaction Processing Services 105

P1003.0/D14 GUIDETOTHEPOSIXOPENSYSTEMS

2202

Indicate a transaction has ended successfully (commit) or unsuccessfully

2203 2204

Indicate the beginning and ending of nested ‘‘subtransactions’’ whose

2205 is independent of the ‘‘parent transaction’’. (Nested within

2206 parent transaction can be multiple subtransactions. Subtransactions

2207 independent of each other, and whether subtransactions commit or

2208 does not affect the commitment of the parent.)

2209

Suspend and resume transaction mode (to do work which is not be com-

2210 or rolled back when the transaction is completed). This can be

2211 of as nesting nontransaction work within a transaction.

2212

E

2213

Between Transaction Application Programs

2214

Call another transaction application program (possibly remote) within

2215 context of a transaction.

2216

Open a dialog and send and receive ‘‘messages’’ to and from another

2217 application program (possibly remote) within the context of

2218 transaction.

2219

Theaboveservicesprovide‘‘DistributedTransactionProcessing.’’ E

2220

Communications

2221

Send and receive messages to and from terminals within the context of a

2222

(i.e., messages sent to terminals are not to be actually

2223 unless the transaction commits).

2224

Program Scheduling

2225

Cause to be started another transaction application program outside of

2226 context of this transaction. Involved here are two transactions: one

2227 the other. The actual scheduling of the second transaction can be

2228 on the completion or not of the original transaction.

2229

Message Queuing

2230

Define a ‘‘message’’ (based, possibly, on screen input from the end user)

2231 from the application point of view, precisely defines a unit of work

2232 be done by this transaction or another transaction.

2233

‘‘Send’’a message to another transaction application program.

2234

Retrieve the next message (and then act upon it)

2235

Prioritize and associate start times with messages

2236

Theactual handlingofmessagescan be dependenton the completionor not of

2237 originaltransaction.

2238

Severalofthe aboveservicesare similartobut semanticallydifferentfromsimilarsounding

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D14

2239 in other clausesofthis section. Theyare listed here becausethey are ‘‘transactional’’;i.e.,

2240 conceptofa transactionand the ACIDpropertiesare providedbytheseservices.

2241

Resource Managers provide services usable by the transaction application pro-

2242 and are made visible by the TP Resource Manager API. An example of this

2243 the Database API services; see 4.4.4.1. E

2244

TPResourceManagers,in general,‘‘protect’’a criticalresource. Databasesare goodexam- E

2245 ofTPresourcemanagerswherethe resourceactuallybeingprotectedis the data, forexample,of E

2246 enterprise. Oftenthe data ofan enterprise reflects the amount ofa real resourcesuch as cash E

2247

In this case a tangible resourceis indirectlyprotectedby a TPresourcemanager. The E

2248 to the enterprise in insuring that the data (quantifyingmoney)is accurate shouldbe E

2249

OtherTPresourcemanagers,onthe otherhand, couldprotectan actual,tangibleresource. E

2250 exampleof such a TPresourcemanager is the program that controlsthe cash drawer of an E

2251 teller machine. Theresourceprotectedis the cashin the drawer. Theactual application E

2252 interfaceofthe TPresourcemanager protectingthat resourcecouldincludethe ability to E

2253 the amountofmoneyin the drawer(bypushingit outofthe machine).Atransactionapplica- E

2254 programusingtwoTPresourcemanagers(a conventionaldatabasemanagerthat keepstrack of E

2255 balancein accounts,and the teller machine’scash drawerTPresourcemanager)wouldwant to E

2256 that the twoTPresourcemanagers decrementboth the cash and the balanceofthe correct E

2257 in the contextofa singletransaction(i.e.,withthe ACIDproperties.) E

2258

TPResourceManagerAPI, then, generallyprovidesthe followingservices: E

2259

Incrementordecrementa valuableresourcebya certainamount. E

2260

Determinethe amountofa valuableresourcethat remains. E

2261 capabilitiesforthe verywidevarietyofspecificTPresourcemanagers,cannot,ofcourse,be E

2262 here. E

2263 4.6.4.2 External Environment Interface Services

E

2264 two or more machines are involved in the same transaction, the following E

2265 is required: E

2266

The ability for two application platforms to interoperate with each other E

2267 along global transaction identifiers, participate with each other in E

2268 process, participate with each other in recovery). E

2269

E

2270 4.6.4.3

OLTP Resource Management Services

2271 services listed in this subclause are not provided by application program

2272 or external environment interfaces.

2273

Management Services — Control the operation of the transaction process-

2274 services, including the ability to assign dispatching priorities to indivi-

2275 transaction application programs.

2276

Monitoring Services — Collect data on resource utilization for purposes

2277 as performance analysis and accounting (data on utilization of the

2278 processing services resources: processes, connection pools, ...).

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Transaction Processing Services 107

P1003.0/D14 GUIDETOTHEPOSIXOPENSYSTEMS

2279

Modeling Services — Predict the system resources needed to process a

2280 transaction processing workload.

2281

Directory/Namespace Services — Map names to addresses.

2282

Recovery/Restart Services — Recover and restart transactions involving

2283 or more transaction application programs using one or more TP

2284

Managers.

2285

Test Services — Automatically generate tests for workload simulation, etc.

2286

System Configuration Services — Replace or add transaction application

2287 without the need to shut down the execution environment.

2288

E

2289

Standards, Specifications, and Gaps

2290 are currently three transaction processing standards development activi-

2291 either completed or in the draft stage. Table 4-7 summarizes the service

2292 provided by the various standards.

2293

4-7 - Transaction Processing Standards

2294 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

2295

Type Specification Subclause E iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

2296

E APIServices E IEEEP1003.11

2297

E EEIServices E ISO/ 10026-1,-2,-3

2298

E ResourceManagementServices G -

2299

2300

4-8 summarizes the applicability of the various standards to the various

2301 languages supported by the POSIX Open System Environment.

2302 4.6.5.1 Current Standards 2303

E

2304 4.6.5.2 Emerging Standards 2305

Distributed Transaction Processing (DTP )

2306

/IEC DIS 10026-1

2307

/IEC DIS 10026-2

2308

/IEC DIS 10026-3

2309 standards, developed by ISO/IEC JTC 1/SC21/WG5, deal expressly with the

2310 services and protocols for transaction mode communications in an OSI

2311

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D14

2312

4-8 - Transaction Processing Standards Language Bindings

2313 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

2314

LIS Ada APL BASIC C C++ E iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

2315

11 E E E

2316

COBOL C- Fortran Pascal PL/1 Prolog E

2317

11 E

2318 2319

LIS— Language-independentspecificationisavailable. E

2320

APL,BASIC, — Language-dependentspecificationsexist. E

2321

E,G— Standard,EmergingStandard,Gap E

2322 standards provide for some of the communications services described in

2323 2324

11 POSIX Transaction Processing

2325

11

2326

POSIX.11 working group, formed in 1989, is chartered to work on a profile for

2327

Processing within the POSIX OSE. In the process of developing that

2328 it has identified a number of gaps in the standards coverage and is in the

2329 of proposing base standardization activities to address those gaps.

2330

P1003.11 is currently working on the following services identified

2331 2332

Transaction Manager (TM) Services provided at the Transaction API.

2333

Services provided at the Transaction Manager/ TP Resource Manager

2334

TM/TPRM SII. A typical TPRM is a database manager (e.g., SQL).

2335

11 is working to assure that POSIX Transaction Processing work is con-

2336 with the emerging work of OSI DTP (cited above), certain ongoing work of

2337

TP, several related POSIX activities (POSIX.1 {2}, POSIX.4, POSIX.8) and

2338 work of ANSI X3T5.5 (RPC).

2339 4.6.5.3 Gaps in Available Standards 2340 4.6.5.3.1 Public Specifications 2341 standards and emerging standards do not adequately address all the

2342 identified earlier. While POSIX.11 is addressing some of the gaps,

2343 are many other gaps still not being addressed by formal standards commit-

2344

Most notable is the work of X/Open TP. While not formally a standards

2345 body, it is addressing most of the gaps, and its output will be potentially

2346 as the basis of a formal standard.� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Transaction Processing Services 109

P1003.0/D14 GUIDETOTHEPOSIXOPENSYSTEMS

2347

TP

2348 group published an ‘‘Online Transaction Processing Reference Model’’ in

2349 and in 1990 published ‘‘Preliminary Specification—Distributed Transaction

2350

The XASpecification.’’ The group is studying the use of OSI DTP, two-

2351 commit, and global transaction identifiers. The group is also actively

2352

APIs in support of peer-to-peer distributed transactions.

2353 work of this group addresses several of the services addressed in this clause,

2354 transaction demarcation and conversation services.

2355 is also being given to allowing alternative interoperability stan-

2356 including proprietary mechanisms. Additional APIs are being defined by

2357

TP to facilitate this.

2358 4.6.5.3.2 Unsatisfied Service Requirements 2359 than the work of X/Open TP, the following areas are not currently being

2360 by standardization activities: communications, terminal communica-

2361 program scheduling, message queueing, management, monitoring, model-

2362 directory/namespace, recovery/restart, test, and system configuration.

2363

POSIX OSE Cross-Category Services

2364 applicable.

2365

Related Standards

2366 2367 following standards relating to commitment are related to the ISO/IEC DIS

2368 series and are referenced in DIS 10026:

2369

/IEC DIS 9804-3

2370

/IEC DIS 9805-3

2371

4.3 for more information.

2372

E

2373

Standard Database Language

2374 following standards for SQL also provide transaction demarcation services for

2375 database access:

2376

X3.135.1 (ISO 9075, FIPS 127)

2377

X3.168

2378

4.4 � 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D14

2379

Graphical Window System Services E

2380

Marti Szczur and Ruth Klein

2381

Note: Variations on the term ‘‘human computer interaction’’ and HCI in E

2382 clause have been replaced globally by ‘‘graphical window systems’’ without E

2383 diff marks. ‘‘Human user’’ has also been replaced by ‘‘user.’’ E

2384

Overview and Rationale

2385 graphical window system interface is a key component of computer systems E

2386 support direct user-machine interaction. Until recently, most computer

2387 systems interpreted commands that were typed in from the keyboard of

2388 alphanumeric computer terminal. Special purpose applications, such as those

2389

CAD/CAM, have always presented user interfaces based on series of menus or

2390 at visual displays with tablets and lightpens. The availability of low-cost

2391 graphic workstations and personal computers has led to the prolifera-

2392 of graphical user interfaces (GUIs), windowing technologies, generic com-

2393 and an assortment of selection techniques (e.g., mouse, track ball,

2394

In several of these technologies de facto standards are emerging and

2395 informally accepted by the user community, and with more frequency,

2396 for use in systems being developed within government agencies and

2397 industry. The primary motivations for considering graphical window sys-

2398 standards and their relation to POSIX standards include:

2399

The existence and popularity of windowing systems

2400

The requirement for development of applications that take advantage of the

2401 system environment

2402

The requirement of many users and manufacturers for a basic consistency

2403 the presentation and behavior of graphical window systems across multi-

2404 graphics platforms

2405 the windowing system technology evolves within the graphics environment,

2406 differences between windowing services and graphic services becomes less dis-

2407

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

2408 with providing general purpose interfaces for creating virtually any

2409 of two- and three-dimensional graphics (e.g., GKS for 2-D and PHIGS for 3-D).

2410 window system services certainly utilize graphic technologies, but are

2411 to providing graphics related to window-based user interfaces and

2412 on how users may interact with an application within a window

2413

The graphic services are addressed independently in 4.8.

2414

E � 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Graphical Window System Services 111