-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

-- --

P1003.0/D14 GUIDE TO THE POSIX OPEN SYSTEMS

113 their proper operation.

114 (8) Implementation Transparency

115 The POSIX OSE shall provide implementation technology transparency.

116 Rationale: The mechanism for implementation of services is not visible 117 to the service user; i.e., only the service is visible to the service user.

118 (9) User’s Functional Requirements

119 The POSIX OSE shall reflect the full scope of the user’s functional require- 120 ments, within the context of the other requirements above.

121 Rationale: The POSIX OSE will provide the context within which applica- 122 tion software portability can be addressed and it is the set of user’s func- 123 tional requirements that defines the scope of transportable service needs.

124 3.2 POSIX Open System Environment Reference Model

125 The POSIX OSE is based on a reference model with the full information system as 126 its scope. As such, it spans the gap between requirement specification and the 127 design of any specific information system. The reference model provides a set of 128 conventions and concepts, mutually agreed upon between the information system 129 user and provider communities. This common understanding is key to achieving 130 application software portability, system interoperability, and may encourage 131 software reuse. It will certainly allow for more compact and correct procurement 132 specifications.

133 The definition of this reference model is an engineering and management task 134 and not a scientific one. There are many possible models and, while it might be 135 interesting to contemplate an optimal one, a reference model that satisfies the 136 requirements is all that is necessary.

137 An information system reference model must satisfy conflicting requirements 138 similar to those encountered in traditional architectural disciplines. The refer- 139 ence model must be structured enough to encourage the generation and use of 140 standards and standard components. Yet it must also be flexible enough to 141 accommodate tailored and special purpose components necessary to meet 142 realworld needs.

143 The POSIX OSE Reference Model is a set of concepts, interfaces, entities, and 144 diagrams that provides a basis for specification of standards. The POSIX OSE 145 Reference Model will provide guidance and direction for future standardization 146 and integration efforts. In order for the POSIX OSE to evolve and mature, it will 147 be necessary for the reference model to provide insights into those services and 148 capabilities for which standards do not currently exist and for which appropriate 149 standardization activities cannot be identified.

150 The POSIX OSE Reference Model is described from the user perspective; i.e., the 151 reference model records the application platform user’s perception (mental model) 152 of the overall large distributed system used to support the user enterprise. This

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

16 3 POSIX Open System Environment

ENVIRONMENT INTERIM DOCUMENT P1003.0/D14

153 point of view will assure that the:

154 — Information technology users will have the proper services to meet their 155 requirements, and

156 — Information technology vendor implementations will not be constrained 157 unnecessarily.

158 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Application Software Entity

Application Platform Entity

External Environment

Application Program Interface (API)

External Environment Interface (EEI)

EEI Services

API Services

159 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

160

3-1 - POSIX OSE Reference Model

161

3-1 depicts the basic elements of the POSIX Open System Environment

162

Model. These include three entities (Application Software, Application

163 and External Environment) and two interfaces between them, identified

164 the Application Program Interface (API) and the External Environment Inter-

165

(EEI). The application platform provides API and EEI services across the

166 interfaces.

167 model has been generalized to such a degree that it can accommodate a wide

168 of general and special purpose systems. More detailed requirements exist

169 each service category described in Section 4. The service specification has

170 defined to be robust and flexible enough to allow subsets or extensions for

171 category as needed. As a result, the POSIX OSE reference model is able to

172 a variety of architectures and standardization approaches. It

173 be possible to show where any relevant standard fits within the reference

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

POSIXOpen System Environment Reference Model 17

P1003.0/D14 GUIDETOTHEPOSIXOPENSYSTEMS 174 175

(in the sense of formally adopted consensus specifications) address only

176 between entities, as well as services and supporting formats offered

177 those interfaces. The interface specification defines a convention adopted

178 represent the function offered across the interface in both directions. Note that

179 set of standards can, by itself, assure portability of specific applications. Appli-

180 must be properly engineered with an explicit portability objective in order

181 achieve it.

182

Reference Model is not a layered model. The application platform provides

183 to a variety of users across both platform interfaces. A human being

184 the platform services at the External Environment Interface. If an appli-

185 developer is the application platform user, the services offered at the appli-

186 program interface (API) are invoked at the source code level.

187 of these features may be available locally or remotely if the system is con-

188 to a larger distributed system. All other resources and objects can be con-

189 as being contained within the application platform.

190 that the actual implementation of any given system element may differ

191 from the reference model presented. The intention is to define a concep-

192 reference model that the widespread design, implementation, and integration

193 may assume in executing their activities. Partitioning of function

194 purposes of discussion or specification does not imply or endorse similar parti-

195 for design or implementation.

196

Reference Model Entities and Elements

197

3-2 expands Figure 3-1 to identify elements of the Reference Model enti-

198

For the purposes of this discussion, the term ‘‘entities’’ will be used when

199 the classification of items (i.e., ‘‘things’’) related to application portabil-

200

The term ‘‘component’’ will only be used when an entity is further decom-

201 into constituent parts. The application software entity is the only entity

202 is decomposed into components.

203

Software is defined (see 2.2.2.4) as software specific to an application.

204 is composed of:

205

Programs (source code, command/script files, etc.)

206

Data (user data, application parameters, screen definitions, etc.), and

207

Documentation (online documentation only; hardcopy not included).

208 application program is represented by source code, produced according to a

209 programming language and a set of language bindings (i.e., API

210 for the required services. These specifications may be public stan-

211 or other open specifications.

212 application program may be divided into two parts:

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

3 POSIXOpen System Environment

INTERIMDOCUMENT P1003.0/D14

213 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Application Software Entity

Application Platform Entity

External Environment

Application Program Interface (API)

External Environment Interface (EEI)

EEI Services

API Services

Program Element

Data Element

Documentation Element

Application Software Entity

Program Element

Data Element

Documentation Element

Application Software Entity

Program Element

Data Element

Documentation Element

. . .

API API API Services API Services

User Entities

Information Interchange Entities

Communications Entities 214 215

3-2 - POSIX OSE Reference Model — Entities

216

An invariant portion of source code, requiring no change when ported, and

217

A variant portion of source code, which requires changes when ported.

218 objective of any effective application software portability method should be to

219 the ‘‘variant’’ portion of the application software via creation and use of

220 standards. This would ideally allow application software components to be

221 to a different (but portability-standard compliant) system and run without

222 code modification. However, since standards exist for which strictly con-

223 application software requires modification (e.g., memory requirements,

224

COBOL statements), this can only be approximated.

225 but related standards may be required to support the portability of each

226 the elements listed above. Examples of application software are the familiar

227 spreadsheet, or accounting packages, as developed by the consu-

228 or a commercial application software developer. Each of these packages

229 as an application software entity when executed on an application plat-

230 231 or more applications may run on a given application platform simultane-

232 as represented by the boxes at the top of Figure 3-2. Each application can

233 thought of as an independent application entity, communicating and

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

POSIXOpen System Environment Reference Model 19

P1003.0/D14 GUIDETOTHEPOSIXOPENSYSTEMS 234 with other applications, if necessary, via a variety of communica-

235 mechanisms.

236

Application Platform is defined (see 2.2.2.2) as the set of resources that sup-

237 the services on which an application or application software will run. It pro-

238 services at its interfaces that, as much as possible, make the

239 characteristics of the platform transparent to the applica-

240 software.

241 order to assure system integrity and consistency, application software entities

242 for application platform resources must access all resources via service

243 across the API. Examples of application platform elements could include

244 operating system kernel, a realtime monitor program, and all hardware and

245 drivers.

246 application platform concept does not imply or constrain any specific imple-

247 beyond the basic requirement to supply services at the interfaces. For

248 the platform might be a single processor shared by a group of applica-

249 or it might be a large distributed system with each application dedicated to

250 single processor. (See 3.2.4.)

251 application platform for systems built to the POSIX OSE will differ greatly

252 upon the requirements of the system and its intended use. It is

253 that application platforms defined to be consistent with the POSIX OSE

254 not necessarily provide all the features discussed here, but will use tailored

255 for a particular set of application software.

256

External Environment contains the external entities with which the applica-

257 platform exchanges information. These entities are classified into the gen-

258 categories of human users, information interchange entities, and communica-

259 entities.

260 users are not further classified, but are treated as an abstract, or average,

261

Information interchange entities include removable disk packs, floppy

262 and security badges. Communications entities include phone lines, local

263 networks, and packet switching equipment

264

Reference Model Interfaces

265

3-3 expands Figure 3-1 to identify the services available at the reference

266 interfaces.

267 these three classes of entities there are two types of interface where

268 and other open system specifications are required to enable application

269 portability and interoperability. These two interface types are labeled as

270

Application Program Interface (API) and the External Environment Interface

271

EEI). � 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

3 POSIXOpen System Environment

INTERIMDOCUMENT P1003.0/D14

272 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Application Software Entity

Application Platform Entity

External Environment

Application Program Interface (API)

External Environment Interface (EEI)

Human/Computer Interaction Svc.

Information

Services

Communications

Services

System Services

Human/Computer Interaction Svc

Information

Services

Communications

Services

273 274

3-3 - POSIX OSE Reference Model — Interfaces

275 3.2.2.1 External Environment Interface (

EEI )

276

External Environment Interface is defined (see 2.2.2.8) as the interface

277 the application platform and the external environment across which

278 is exchanged. It is defined primarily in support of system and appli-

279 software interoperability. User and data portability are directly provided

280 the EEI, but application software portability also is indirectly supported by

281 to common concepts linking specifications at both interfaces. The ser-

282 available at the EEI comprise:

283

Human/Computer Interaction Services

284

Information Services

285

Communications Services

286

Human/Computer Interaction EEI is the boundary across which physical

287 between the human being and the application platform takes place.

288 of this type of interface include CRT displays, keyboards, mice, and

289 input/output devices. Standardization at this interface will allow users to

290 the services of compliant systems without costly retraining.

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

POSIXOpen System Environment Reference Model 21

P1003.0/D14 GUIDETOTHEPOSIXOPENSYSTEMS 291

Information Services EEI defines a boundary across which external, per-

292 storage service is provided, where only the format and syntax is required

293 be specified for data portability and interoperability.

294

Communications Services EEI provides access to services for interaction

295 internal application software entities and application platform external

296 such as application software entities on other application platforms,

297 data transport facilities, and devices. The services provided are those

298 protocol state, syntax, and format all must be standardized for application

299 300 3.2.2.2 Application Program Interface (

API)

301

Application Program Interface (API) is defined (see 2.2.2.3) as the interface

302 the application software and the application platform across which all

303 are provided. It is defined primarily in support of application portability,

304 system and application software interoperability also are supported via the

305 services API.

306

POSIX OSE API is a combination of a number of standards-based interfaces.

307 can be thought of as a bookshelf containing several standards-based APIs, with

308

API a separate book on the bookshelf.

309

POSIX OSE API specifies a complete interface between the application

310 and the underlying application platform, and may be divided into the fol-

311 parts:

312

System Services API E

313

Communications Services API E

314

Information Services API E

315

Human/Computer Interaction Services API E

316 last three APIs listed are required to provide the application software with E

317 to services associated with each of the external environment entities.

318 first API is required to provide access to services associated with the applica- E

319 platform internal resources, identified as the System Services API. This

320 may be divided into two types of specifications; i.e., Language Service

321

System Services API specifications.

322 of services at the API take the form of programming-language

323 language-independent service specifications, and language bind-

324 for the service specifications. These specifications may be described as fol-

325 326

Those traditionally associated with the language specifications, such as

327 control (if ... then ... else), math functions, string manipula-

328 etc., defined as the programming language API, and

329

Services provided by the underlying application platform defined

330 of language, such as interprocess communications,

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

3 POSIXOpen System Environment

INTERIMDOCUMENT P1003.0/D14

331 messages, access to the user interface, and data storage.

332 of for these services are defined independently of any pro-

333 language, and are identified as language-independent service

334

.

335

The language-independent service specifications are translated into

336 specifications used by programmers in writing applica-

337

These specifications provide access to the services using methods

338 with a specific programming language. Such language-specific

339 are called language-binding APIs.

340 of a language-independent service specification facilitates the manage-

341 and development of consistent language binding standards. The language-

342 specifications are used directly by programmers and application platform

343 in implementing application software and platforms.

344

‘‘programming language’’/‘‘language binding’’ dichotomy may be a result of

345 way Information Technology standards are currently developed. Program-

346 language specifications are developed with the goal of being ‘‘system

347

(e.g., C, COBOL, FORTRAN, etc.). Language Binding specifications

348

POSIX.1 {2}, MOSI, etc.) are being translated into ‘‘language-independent’’

349 with one or more bindings for specific languages.

350

EEI -API Service Relationships

351 relationships between similarly named services provided at the API and the

352 are not simple one-to-one relationships. For example, a data storage service

353 may provide an application with transparent access to a remote file via

354 services. In this case, the completion of the data storage service provided

355 the API is dependent upon, and can be thought of as having been ‘‘translated’’

356 communication services provided at the EEI.

357 it is not essential for the purpose of satisfying the requirements of

358

POSIX OSE to specify these relationships in detail. In fact, a detailed

359 could unnecessarily constrain the implementation. A given implemen-

360 of the application platform will define the relationship between the API and

361 in different ways.

362

POSIX OSE-Based Distributed Systems

363 a distributed environment, multiple application platforms may interact by way

364 a network external to the platforms, but connected to them via the communica-

365

EEI, as in Figure 3-4. For an application software entity to gain access to

366

EEI services, communications services are requested at the API. The imple-

367 of the application platform translates these API requests into appropri-

368 action at the EEI.

369 occurs between application platforms via external entities that

370 the data transport function. These can use a wide variety of imple-

371 methods and protocols, providing access to distributed data and

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

POSIXOpen System Environment Reference Model 23

P1003.0/D14 GUIDETOTHEPOSIXOPENSYSTEMS 372 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Application Software Entity HCI Services

Info Services

Comm Services

System Services

Application Platform Entity HCI Services

Info Services

Comm Services

Information Exchange Entities

People EEI

Application Platform Entity HCI Services

Info Services

Comm Services

Information Exchange Entities

People EEI Communications Entities

Communications Entities

External Environment

API

Application Software Entity HCI Services

Info Services

Comm Services

System Services API

373 374

3-4 - POSIX OSE Reference Model — Distributed Systems

375 via the network.

376

Systems are manifest in this model primarily through the use of the

377 system network services API. As can be seen in Figure 3-5, distri-

378 systems are a refinement of the POSIX Network Environment Model shown

379

Figure 4-3. As such, a perceived Application Platform may in fact be comprised

380 several (or many) individual application platforms. However, in the distributed

381 they operate and are viewed as a single entity by the using applica-

382

Within this extended application platform are the embedded network ser-

383 necessary for the elements of a distributed environment to function.

384 the distributed environment, network access between the platforms that

385 up the ‘‘perceived’’ application platform are handled using the Distributed

386

Network Services APIs. Network services for access between ‘‘perceived’’

387 platforms will use the Network Services EEI between the platforms.

388

POSIX Open System Environment Services

389 guide defines a uniform set of standard services provided to users of applica-

390 platforms in support of POSIX objectives of application portability and system

391

These services are available to users across specified interfaces

392 to the POSIX reference model defined in 3.2.

393

POSIX OSE services are divided into categories described by the clauses in

394

4. Each category begins by defining a more detailed and specialized ver-

395 of the OSE reference model (see 3.2) to provide context for service

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

3 POSIXOpen System Environment