-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

214 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

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 215 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

216

3-2 - POSIX OSE Reference Model — Entities

217 or other open specifications.

218 application program may be divided into two parts:

219

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

220

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

221 objective of any effective application software portability method should be to D

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

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

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

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

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

227

COBOL statements), this can only be approximated.

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

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

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

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

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

233

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

POSIXOpen System Environment Reference Model 21

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 234 or more applications may run on a given application platform simultane-

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

236 thought of as an independent application entity, communicating and synchron-

237 with other applications, if necessary, via a variety of communications

238 239

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

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

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

242 characteristics of the platform transparent to the applica-

243 software.

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

245 for application platform resources must access all resources via service

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

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

248 drivers.

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

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

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

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

253 single processor. (See 3.2.4.)

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

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

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

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

258 for a particular set of application software.

259

External Environment contains the external entities with which the applica-

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

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

262 entities.

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

264

Information interchange entities include removable disk packs, floppy

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

266 networks, and packet switching equipment

267

Reference Model Interfaces

268

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

269 interfaces.

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

271 and other open system specifications are required to enable application

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

273

Application Program Interface (API) and the External Environment Interface

274

EEI). � 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

3 POSIXOpen System Environment

INTERIMDOCUMENT P1003.0/D13

275 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

276 277

3-3 - POSIX OSE Reference Model — Interfaces

278 3.2.2.1 External Environment Interface (

EEI )

279

External Environment Interface is defined (see 2.2.2.9) as the interface

280 the application platform and the external environment across which

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

282 software interoperability. User and data portability are directly provided

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

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

285 available at the EEI comprise:

286

Human/Computer Interaction Services

287

Information Services

288

Communications Services

289

Human/Computer Interaction EEI is the boundary across which physical

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

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

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

293 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 23

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 294

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

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

296 be specified for data portability and interoperability.

297

Communications Services EEI provides access to services for interaction

298 internal application software entities and application platform external

299 such as application software entities on other application platforms,

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

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

302 303 3.2.2.2 Application Program Interface (

API)

304

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

305 the application software and the application platform across which all

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

307 system and application software interoperability also are supported via the

308 services API.

309

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

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

311

API a separate book on the bookshelf.

312

POSIX OSE API specifies a complete interface between the application

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

314 parts:

315

Human/Computer Interaction Services API

316

Information Services API

317

Communications Services API

318

System Services API

319 first three APIs listed are required to provide the application software with

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

321 fourth API is required to provide access to services associated with the appli-

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

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

324

System Services API specifications.

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

326 language-independent service specifications, and language bind-

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

328

D

329

Those traditionally associated with the language specifications, such as

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

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

332

Services provided by the underlying application platform defined

333 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/D13

334 messages, access to the user interface, and data storage. D

335 of for these services are defined independently of any pro- D

336 language, and are identified as language-independent service D

337

. D

338

The language-independent service specifications are translated into D

339 specifications used by programmers in writing applica- D

340

These specifications provide access to the services using methods D

341 with a specific programming language. Such language-specific D

342 are called language-binding APIs. D

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

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

345 specifications are used directly by programmers and application platform

346 in implementing application software and platforms.

347

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

348 way Information Technology standards are currently developed. Program-

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

350

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

351

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

352 with one or more bindings for specific languages.

353

EEI -API Service Relationships

354 relationships between similarly named services provided at the API and the D

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

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

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

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

359 communication services provided at the EEI. D

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

361

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

362 could unnecessarily constrain the implementation. A given implemen-

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

364 in different ways.

365

POSIX OSE-Based Distributed Systems D

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

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

368

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

369

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

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

371 action at the EEI.

372 occurs between application platforms via external entities that

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

374 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 25

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 375 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

376 377

3-4 - POSIX OSE Reference Model — Distributed Systems

378 via the network.

379

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

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

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

382

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

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

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

385

Within this extended application platform are the embedded network ser-

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

387 the distributed environment, network access between the platforms that

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

389

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

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

391

POSIX Open System Environment Services

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

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

394

These services are available to users across specified interfaces

395 to the POSIX reference model defined in 3.2.

396

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

397

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

398 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

INTERIMDOCUMENT P1003.0/D13

399 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Application Software

Application Platform

Network Services APIs

Application Platform

Network Access

External Environment

Perceived Application Platform

Network Services EEI

Application Software

400 401

3-5 - Distributed System Environment Model

402

Services and associated standards are then defined for each D

403

Finally, POSIX OSE Cross-Category Services affecting each category are D

404 405 service descriptions for each category are intended to be complete and not

406 representative. Further refinement through successive releases of this

407 will lead to a complete specification.

408

POSIX Open System Environment Standards

409 identification of a complete, consistent suite of standards for the POSIX OSE

410 by necessity, draw from many forums. One of the criteria for judging com-

411 is the satisfaction of the full range of services required by the applica-

412 platform user. The factors used to select standards will be described followed

413 the selection precedence.

414 that while the services are stated with a clear partitioning in mind, the stan-

415 reflect the current partitioning. These standards were created within

416 organizations and projects, which were in many cases carried out in iso-

417 from the others. As a result, mapping of services to standards is not a sim-

418 relationship. � 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

POSIXOpen System Environment Standards 27

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 419

Factors in Standards Selection

420 selection criteria for standards to be included in the POSIX OSE are based

421 four concepts. Those concepts are Those concepts are openness, Stage of

422 stability, Geographic Scope of Consensus, Functional Scope

423 within this guide, Consistency with POSIX.1 {2}, and Availability for

424

Implementation.

425

Openness

426 development organizations can differ from one another by vir-

427 of their ‘‘openness.’’ That is, some standards development bodies util-

428 an open forum for the development of standards while other bodies

429 a closed forum. The result is a varying degree of consensus in the

430 content of the standards across development bodies.

431 a general rule, standards developed by accredited standards develop-

432 organizations (all of which use an open forum) are preferred over

433 standards developed by bodies using a closed forum.

434

Stage of Completion

435 factor involved in the selection of standards for inclusion in the

436

OSE is ‘‘stage of completion.’’ That is, there is a standards

437 life cycle process whose effects need to be taken into

438

Most standards follow a sequence from approved development,

439 draft, and on to approved standard.

440 a general rule, where choices were made among standards, the more

441 standards were favored.

442

Stability

443 third factor in determining which standards are included in the POSIX

444 is stability. This factor refers to anticipated change in the standard

445 time. This change may expand or contract the technical coverage of

446 standard.

447 a general rule the more stable standards are preferred over those sub-

448 to change.

449

Geographic Scope of Consensus

450 are differences among standards development bodies with respect

451 the scope of their geographic consensus. Some among those bodies are

452 standards bodies (i.e., accredited as standards developers by a

453 body). It is typical for those bodies to be authorized to develop

454 for a particular technical topic and have their standards appli-

455 to some defined geographic area. Formal standards development

456 are typically empowered to develop standards for either interna-

457 regional or national standards coverage.

458 general rule applied in the selection of standards for inclusion in the

459

Open System Environment is to select standards developed by

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

3 POSIXOpen System Environment

INTERIMDOCUMENT P1003.0/D13

460 bodies that have the greatest scope of coverage. This results in a

461 for standards selection of international, followed by regional,

462 by national body developed standards.

463

Functional Scope Addressed within this guide

464 specification is listed only if it addresses some service requirement

465 in this guide. Standards and/or specifications listed are not, how-

466 limited to one per set of services.

467

Consistency with POSIX.1 {2}

468 listed in this guide are suitable for inclusion in a profile with

469

.1 {2},and do not contradict that standard in any way.

470

Availability for Unencumbered Implementation

471 standard or specification is listed only if it is available for implementa-

472 to the specification and distribution of that implementation is unen-

473

The specification qualifies for inclusion in the guide even if

474 document itself is a salable item.

475

Selection Precedence

476 list below shows the precedence of standards and specifications as used for

477 in the POSIX OSE. The order from top to bottom is from most to least

478 479

Approved standards developed by accredited international bodies

480

Approved standards developed by accredited regional bodies

481

Approved standards developed by accredited national bodies

482

Draft standards developed by accredited international bodies

483

Draft standards developed by accredited regional bodies

484

Draft standards developed by accredited national bodies.

485

Recognized de facto standards and specifications developed by nonac-

486 bodies using an open forum

487

Approved standards and specifications developed by nonaccredited inter-

488 standards bodies using a closed forum

489

Approved standards and specifications developed by nonaccredited

490 standards bodies using a closed forum.

491 projects for which there is no draft or approved standard are never

492 for inclusion in the POSIX OSE.

493 or ‘‘derived’’ standards lower in the precedence hierarchy are corre-

494 in an annex. FES: Do we still want to do this? Only the highest precedence

495 is listed or discussed in the main text.

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

POSIXOpen System Environment Standards 29

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 496 guide only cites government and de facto standards and specifications in dis-

497 of gaps in available standards.

498

POSIX Open System Environment Profiles

499 results of Open System specification projects are collected into an expanding

500 of ‘‘Base Standards,’’ addressing a growing subset of functional requirements.

501 projects then select among these base standards to create a tailored, con-

502 set of standards addressing a more specific type (or instance) of system or

503 of application software. Profiles satisfy the requirements of application

504 such as office or industrial automation, transaction processing, or real-

505 control systems.

506 framework provides a way to characterize the functionality of profile activi-

507

The current OSI profiles tend to focus strictly on the communications EEI. D

508 profiles might focus on a single component or span multiple interface types.

509

Application Platform Implementation Considerations

510

: All instances of ‘‘System Integration Interface’’ in this clause have been D

511 to ‘‘System Internal Interface’’ without further diff marks. D

512 writers need to be aware that in an open system environment, the applica-

513 platform can be decomposed into independently procurable components.

514 standards are interface specifications, and as such are independent of

515 there are aspects of platform implementation or construction

516 may affect the specification of standards, and that profile writers may want

517 address.

518 each case, the portion of the application platform that implements any partic-

519 independently procurable service is described as the service component.

520

3-6 shows an application platform made up of several service components.

521 components interact, the specification of the interface between service com-

522 within the application platform may be standardized or nonstandard

523 proprietary).

524 intercomponent interface is labeled in Figure 3-6 as ‘‘System Internal Inter-

525 because it may be used to assemble an application platform from multiple

526

Figure 3-6 shows how a System Internal Interface is shown in the

527 model.

528 standards-based SII between the application platform service components

529 portability and interoperability of the application platform service com-

530 not portability and interoperability of application software and systems.

531 of an SII would also require a consensus to emerge on the ‘‘best’’

532 and implementation of system software/hardware. Very little consensus

533 developed on the partitioning of the platform into components and consequent

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

3 POSIXOpen System Environment

INTERIMDOCUMENT P1003.0/D13

534 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Application Software

Service Component

Service Component System Internal Interface

(SII)

Service Component

. . .

Application Platform

OSE API

535 536

3-6 - Service Components and Interfaces

537 of function to each. In fact, this aspect of system design has been in a

538 and accelerating state of innovation for decades. One of the major objec-

539 of the API is to provide a more stable interface that decouples application

540 from the constantly changing platform. This enables the migration of

541 software to platforms based on constantly upgraded technology. (See

542

‘‘Accommodation of New Information System Technology’’.)

543 relationship and services exchanged among the components may be quite

544 and varied in different implementations. This complexity and variety

545 of necessity, be reflected in an SII. It would not, however, be visible to the

546 software at the API, since one of the major objectives of the API is to

547 this complexity. (See 3.1 ‘‘Implementation Transparency’’.)

548

SII specifications

549 do not affect application portability and interoperability, and

550 do not affect specification of the API and EEI, and

551 are primarily driven by specific implementations of the application plat-

552 553 specification is beyond the scope of this guide. D

554 of SII in this guide would represent an unnecessary constraint on the

555 of the application platform, and are unnecessary for the

556 of the API and EEI.

557 are a number of ways which the Application Platform can be divided into

558 service components. The main decomposition methods are division,

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Application Platform Implementation Considerations 31

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 559 and redirection. These methods are indistinguishable to the application

560 and external entities, in that they all interface to the application plat-

561 via the API and EEI, respectively. They assume a starting base application

562 which provides a subset of the required services.

563

Subdivision

564 this commonly used method, the application platform is simply subdivided into

565 base and one or more service components. See Figure 3-7.

566 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Application Software

Base Application Platform

OSE API

Application Platform

Service Component

567 568

3-7 - Application Platform Implementation — Subdivision

569 possible implementation of this is to link the appropriate service modules

570 into the system kernel.

571 internal interfaces used in this method are normally proprietary, and hence

572 imply that both components will come from the same vendor.

573 this case the Application Platform and the Application Platform Base are the

574 entity.

575

Layering

576 layering, the service is interposed as a layer between the application software

577 the base application platform. See Figure 3-8.

578 is the most common method of supplying a service component that is

579 of the base. One possible implementation is to provide the service

580 as a set of library routines.

581 the interface between the service layer and the base application platform

582 to any standards affects the portability of the service component. Note

583 specifying a standard API for this interface guarantees only that this

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

3 POSIXOpen System Environment

INTERIMDOCUMENT P1003.0/D13

584 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Application Software

Base Application Platform

Service Component

OSE API

Application Platform

Base AP Internal Interface

585 586

3-8 - Application Platform Decomposition II — Layering

587

Application Software

Base Application Platform (AP)

Service Component (Application Software)

OSE API Redirection Interface

Base AP Internal Interface

Application Platform 588 589

3-9 - Application Platform Decomposition III — Redirection

590 will be portable at the source level.

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Application Platform Implementation Considerations 33

P1003.0/D13 591

Redirection

592 allows a service component to ask the base application platform to

593 all requests for that type of service to the service component. See

594

3-9. Possible examples of such services are device drivers, network proto-

595 handlers, and database engines.

596 actual implementation, the service component may or may not be a separate

597

Possible implementations are: dynamically loadable kernel modules,

598 routines layered over IPC, and lightweight kernel processes.

599 that there are three interfaces. The application software normally sees a

600 standard API to the base. The service component has two interfaces—

601 to effect the redirection, and one to provide base services to the service appli-

602 software entity. Considerations for portability discussed under Layering

603 apply here.

604 also that no POSIX standardization activity currently exists for the redirec-

605 interface. � 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

3 POSIXOpen System Environment

P1003.0/D13

4: POSIX Open System Environm ent Services

1

Fritz Schulz

2 section describes the services required in support of the objectives identified

3 this guide. The services are grouped in major categories defined in Section 3,

4 more detailed breakdowns within each category as appropriate. These

5 are:

6

System Services

7

Language Services

8

System Services

9

Services

10

Network Services

11

Services

12

Database Services

13

Data Interchange Services

14

Interaction Services

15

Windowing System Services D

16

Graphic Services

17

Character-Based User Interface Services

18

User Command Interface Services

19

Services

20

Transaction Processing Services D

21

Software Development Environment Services

22 used to partition services are outlined in 3.2, and discussed at the begin-

23 of each clause. The discussion for each of the service category subclauses fol-

24 the same outline, and is as follows:

25 n.1

26 n.2 Overview and Rationale, Scope

27 text introduces the scope of this service category, and the cri-

28 used to identify the services within it.

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

POSIXOpen System Environment Services 35

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 29 n.3 Reference Model

30 subclause builds on the model of clause 3.2 and gives additional

31 related to the interfaces and services discussed there. An

32 subclause may discuss implementation considerations, simi-

33 to the discussion of 3.6.

34 n.4 Service Requirements

35 text provides the definition of service requirements within the

36 described in 4.n.2.

37 n.5 Standards, Specifications, and Gaps

38 table lists the standards and specifications available to meet the

39 requirements listed in 4.n.4. This is followed by a brief dis-

40 of services for which standards are not available.

41 n.5.1 Current Standards

42 following subclauses cite existing specifications that have been

43 as standards by accredited standards bodies, in the order D

44 precedence identified in 3.4.2. When service requirements are D

45 at a higher precedence level, specifications at a lower level D

46 not listed. D

47 n.5.2 Emerging Standards

48 following subclauses list specifications and/or activities that

49 the functional areas within the 4.n section, but which have

50 yet been completed. Where a group or activity is cited, the char- D

51 of the group may address the functionality, but it is possible that

52 draft may not be available. Only those services not currently

53 by existing standards are to be discussed in this sub-

54

It is expected that documents will migrate from 4.n.5.2 to

55 n.5.1 as they complete the consensus process. D

56 n.5.3 Gaps in Available Standards

57 subclause identifies those service requirements that have not

58 satisfied by existing or emerging standards. If all service

59 in this category have been met by existing or emerging

60 this subclause will be empty. Text in this subclause will

61 minimal.

62 n.5.3.1 Public Specifications

63 subclause lists any specification outside of the formal standards

64 that is available to anyone (e.g., no membership

65 for implementation and distribution (including sale)

66 restriction, including all government and de facto standards.

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

67 n.5.3.2 Unsatisfied Service Requirements

68 subclause lists the services for which no specification has been

69 in this guide. Products may be cited here to illustrate capabili-

70 that are not addressed by standards.

71 n.6 POSIX OSE Cross-Category Services

72 subclause contains any discussion of the Cross-Category Ser-

73 in Section 5 that is specific to subclause 4.n.

74 n.7 Related Standards

75 subclause is optional and may identify interdependencies

76 standards that should be taken into account when selecting

77 them.

78 n.8 Open Issues

79 subclause is optional and may identify issues under discussion

80 the open systems community.

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

POSIXOpen System Environment Services 37

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

81

Language Services

82

Don Folland

83

Overview and Rationale

84 a consistent interface to the operating system is essential for applications

85 the application will have been developed using language and system

86 tools that, in turn, require to be supported by standards to achieve

87 code portability.

88 responsible for system or software development will wish to write programs

89 code supported by an international standard and compile the code using a com-

90 that has a certificate of conformance issued by an accredited test center.

91 extensions must be avoided if applications portability is to be main-

92

Compilers should identify nonstandard-compliant code.

93 languages that have been identified in this document are those seen to be in

94 popular use today for software development. The POSIX.2 shell command D

95 is discussed in 4.9. The standards identified are the most widely recog- D

96 today, with significant use in the Information Technology industry on a

97 range of processors, or where a large installed base of a particular version

98 known to exist.

99

Scope

100 services described in this clause cover the most widely used third-generation

101 languages in use today for the development of applications; i.e., the

102 used to write application programs. Fourth-generation languages are

103 currently addressed in this guide. In order for a program to address an API to

104 services described in other clauses of this guide, an appropriate language

105 to that interface is required. References to those bindings will be found in

106 clause describing the relevant service.

107

Reference Model

108 subclause identifies the entities and interfaces supporting language services.

109 reference model based on the reference model in Figure 3-1 is illustrated in

110

4-1, but because the language services directly support the binding of the

111 to the API, there is no EEI. However, the EEI is shown in Figure 4-1

112 consistency.

113 the simplistic level, the programmer developing an application that requires

114 basic operating system services will use a compiler that meets both the fun-

115 language standard (e.g., ISO 1989: 1985 for COBOL, ISO 1359: 1990 for D

116 and the binding established for the relevant system calls in POSIX.1 {2}.

117 identified in 4.10, an application program may also require database services

118 will be provided by the Database Manager API. The database vendor will

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Language Services 39

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 119 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

External Environment

Application Platform

Language Services API: � Arithmetic Operation � Code structure � Data definition � Data representation

Application Software

� Error handling � I/O operations � Math functions � Program control logic

120 121

4-1 - Language Service Reference Model

122 an API to meet the requirements for the popular programming languages.

123 a POSIX Open System Environment the intention is that support is provided

124 all languages identified in 4.1.4.

125

Service Requirements

126 language services provide the basic syntax and semantic definition

127 use by a software developer to describe the desired application software func-

128

While most clauses in this guide provide a comprehensive list of services, in

129 case of languages many services are a unique function of the language

130

Rather than extend the size of this guide, the detail is more

131 found in the relevant language manuals and supporting standards.

132 4.1.4.1 Application Program Services 133 require the ability to compile a program in the language of their D

134

The selection of a particular programming language for the development

135 an application may depend on a variety of factors, including the capability to

136 some of the functions listed here:

137

Arithmetic operation

138

Code structure

139

Data definition

140

Data representation

141

Error handling � 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services