-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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 Draft 14

STANDARDS P ROJ ECT

Draft Guide to the P OSIX Open System s Environm ent

Sponsor Technical Committee on Operating Systems and Application Environments of the IEEE Computer Society

Abstract: IEEE Std 1003.0-199x presents an overview of open system concepts and their application. Information is provided to persons evaluating systems on the existence of, and interrelationships among, application software standards, with the objective of enabling application portability and system interoperability. A framework is presented that identifies key information system interfaces involved in application portability and system interoperability and describes the services offered across these interfaces. Standards or standards activities associated with the services are identified where they exist, or are in progress. Gaps are identified where POSIX Open System Environment (OSE ) requirements are not being addressed currently. Finally, the OSE profile concept is discussed with examples from several application domains.

Keywords: application portability, open system environments, profiles, POSIX

P 1003.0 / D14 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.

This is an unapproved IEEE Standards Draft, subject to change. Permission is hereby granted for IEEE Standards Committee participants to reproduce this document for purposes of IEEE standardization activities. Permission is also granted for member bodies and technical committees of ISO and IEC to reproduce this document for purposes of developing a national position.

Other entities seeking permission to reproduce this document for standardization or other activities, or to reproduce portions of this document for these or other uses, 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] November 1991 SH XXXXX

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

1 Editor’s Notes

2 This section will not appear in the final document. It is used for editorial com- 3 ments concerning this draft.

4 Comments in italics are not intended to form part of the final guide; they are 5 editor’s or coordinator comments for the benefit of reviewers.

6 This draft uses small numbers in the right margin in lieu of change bars. ‘‘E’’ E 7 denotes changes from Draft 13 to Draft 14. I have removed all old diff-marks E 8 from Drafts 3 through 13 to facilitate mock ballot review. Purely editorial E 9 changes such as grammar, spelling, cross references, or removals of editorial E 10 notes are not diff-marked. Unfortunately, it is not possible to accurately diff- E 11 mark the figures. Note that an empty line with a diff mark denotes deleted text. E 12 There are a large number of these in Draft 14. My convention is that I remove E 13 these empty lines in the next draft. E

14 The references to standards and other documents are still awaiting a reasonably E 15 stable draft for a massive global update. I expect this may occur after the first E 16 round of official IEEE balloting. The ISO and IEEE style is to fully identify such E 17 documents in either the Normative Reference clause or the Bibliography; each E 18 entry contains the full title, the year of approval, and the current status (draft, E 19 CD, DIS, etc.). Elsewhere in the guide, a terse reference to the standard number E 20 is followed by the item number in the reference list, such as: E

21 POSIX .1 {2} E 22 ISO/IEC 10646 {B33} E

23 A few titles have been modified in Section 4 to adhere to the template for the ser- E 24 vices clauses. These mostly affect the Standards, Specifications, and Gaps sub- E 25 clause and they are not diff-marked unless some significant text change accom- E 26 panies them. E

27 To make draft handling in the meetings easier, each significant clause is set up to 28 print starting on a recto page. This means that there is a larger number of blank 29 pages than in previous drafts (assuming that the copy room handled the print 30 master correctly). Just doing our bit for deforestation ...

31 Hal Jespersen

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

32 Editorial Contacts

33 Please send comments regarding the content and approach of this document to:

34 Fritz Schulz 35 Open Software Foundation 36 620 Herndon Parkway - Suite 200 37 Herndon, VA 22070 38 +1 (703) 481-9851 39 FAX: +1 (703) 437-0680 40 E-Mail: fschulz @osf. ORG

41 Please report typographical errors (and index suggestions) to:

42 Hal Jespersen 43 POSIX Software Group 44 447 Lakeview Way 45 Redwood City, CA 94062 46 +1 (415) 364-3410 47 FAX: +1 (415) 364-4498 48 E-Mail: hlj @Posix. COM

49 (Electronic mail is preferred.)

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

50 Online Access

51 This draft is available in various electronic forms to assist the review process. 52 Our thanks to Andrew Hume of AT&T Bell Laboratories for providing online 53 access facilities. Note that this is a limited experiment in providing online access; 54 future drafts may be provided in other forms, such as diskettes or a bulletin board 55 arrangement, but the instructions shown here are the only methods currently 56 available. Please also observe the additional copyright restrictions that are 57 described in the online files.

58 Assuming you have access to the Internet, the scenario is approximately

59 ftp research.att.com # research’s IP address is 192.20.225.2 60 <login as netlib; password is your email address> 61 cd posix/p1003.0/d14 62 get toc index 63 binary 64 get p11-20.Z

65 The draft is available in several forms. The table of contents can be found in toc , 66 pages containing a particular section are stored under the section number, sets of 67 pages are stored in files with names of the form pn- m, and the entire draft is 68 stored in all . By default, files are ASCII. A .ps suffix indicates PostScript. A .Z 69 suffix indicates a compress ’ed file. The file index contains a general description 70 of the files available.

71 These files are also available via electronic mail by sending a message like

72 echo send 3.4 4.6 6.2 from posix/p1003.0/d14 | E 73 mail netlib@ research.att.com E

74 If you use email, you should not ask for the compressed version. For a more com- 75 plete introduction to this form of netlib , send the message

76 send help

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

77 POSIX. 0 Change History 78 This section is provided to track major changes between drafts. Since it was first 79 added in Draft 10, earlier entries have been omitted. 80 Draft 14 [November 1991] First mock ballot. E 81 — Software Development clause 4.11 moved to Annex E. E 82 — Other Details of Changes to be Provided E 83 Draft 13 [September 1991] 84 — To Be Provided 85 Draft 12 [June 1991] 86 — Clause 4.9: Separated OLTP model discussion into two 87 parts: the part consistent with the POSIX OSE Model; and 88 the ‘‘real world’’ part dealing with System Integration 89 Interfaces. 90 — Section 6: Further clarified ‘‘base standard’’ and ‘‘profile’’ 91 definitions. Renamed profile ‘‘types’’. 92 — Additional To Be Provided 93 Draft 11 [March 1991] 94 — To Be Provided 95 HLJ : I don’t do this automatically because I don’t know 96 what issues you consider important. This [very brief] text 97 should be provided by each Section Leader along with the 98 regular submissions. It is meant to provide casual readers 99 of the guide (such as in WG15, where they don’t get every 100 draft) with a broad overview of the big changes. 101 Draft 10 [December 1990] 102 — To Be Provided

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

IEEE Standards documents are developed within the Technical Committees of the IEEE Societies and the Standards Coordinating Committees of the IEEE Standards Board. Members of the committees serve voluntarily and without compensation. They are not necessarily members of the Institute. The standards developed within IEEE represent a consensus of the broad expertise on the subject within the Institute as well as those activities outside of IEEE that have expressed an interest in participating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase, market, or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint expressed at the time a standard is approved and issued is subject to change brought about through developments in the state of the art and comments received from users of the standard. Every IEEE Standard is subjected to review at least every five years for revision or reaffirmation. When a document is more than five years old and has not been reaffirmed, it is reasonable to conclude that its contents, although still of some value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that they have the latest edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation with IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to specific applications. When the need for interpretations is brought to the attention of the IEEE , the Institute will initiate action to prepare appropriate responses. Since IEEE Standards represent a consensus of all concerned interests, it is important to ensure that any interpretation has also received the concurrence of a balance of interests. For this reason, the IEEE and the members of its technical committees are not able to provide an instant response to interpretation requests except in those cases where the matter has previously received formal consideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE Standards Board 445 Hoes Lane P.O. Box 1331 Piscataway, NJ 08855-1331 iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii IEEE Standards documents are adopted by the Institute of Electrical and Electronics Engineers without regard to whether their adoption may involve patents on articles, materials, or processes. Such adoption does not assume any liability to any patent owner, nor does it assume any obligation whatever to parties adopting the standards documents. iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii cc c c c c c

cc c c c c c

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

Contents

PAGE

Introduction . . . . . . . . . . . . . . . . . . . . . . vi Purpose . . . . . . . . . . . . . . . . . . . . . . vi The POSIX Open System Environment Reference Model . . . . . . vii Goals . . . . . . . . . . . . . . . . . . . . . . . vii Benefits . . . . . . . . . . . . . . . . . . . . . . viii Related Standards Activities . . . . . . . . . . . . . . . x

Section 1: General . . . . . . . . . . . . . . . . . . . . 1 1.1 Scope . . . . . . . . . . . . . . . . . . . . . 1 1.2 Normative References . . . . . . . . . . . . . . . . 2 1.3 Conformance . . . . . . . . . . . . . . . . . . . 2 1.4 Test Methods . . . . . . . . . . . . . . . . . . . 3

Section 2: Terminology and General Requirements . . . . . . . . 5 2.1 Conventions . . . . . . . . . . . . . . . . . . . 5 2.2 Definitions . . . . . . . . . . . . . . . . . . . . 5 2.2.1 Terminology . . . . . . . . . . . . . . . . . 5 2.2.2 General Terms . . . . . . . . . . . . . . . . 6 2.2.3 Abbreviations . . . . . . . . . . . . . . . . 12

Section 3: POSIX Open System Environment . . . . . . . . . . . 13 3.1 POSIX Open System Environment — General Requirements . . 14 3.2 POSIX Open System Environment Reference Model . . . . . . 16 3.3 POSIX Open System Environment Services . . . . . . . . 24 3.4 POSIX Open System Environment Standards . . . . . . . . 25 3.5 POSIX Open System Environment Profiles . . . . . . . . . 28 3.6 Application Platform Implementation Considerations . . . . . 28

Section 4: POSIX Open System Environment Services . . . . . . . 33 4.1 Language Services . . . . . . . . . . . . . . . . . 37 4.2 System Services . . . . . . . . . . . . . . . . . . 45 4.3 Network Services . . . . . . . . . . . . . . . . . 61 4.4 Database Services . . . . . . . . . . . . . . . . . 83 4.5 Data Interchange Services . . . . . . . . . . . . . . 93 4.6 Transaction Processing Services . . . . . . . . . . . . 101 4.7 Graphical Window System Services . . . . . . . . . . . 111 4.8 Graphics Services . . . . . . . . . . . . . . . . . 127 4.9 Character-Based User Interface Services . . . . . . . . . 145 4.10 User Command Interface Services . . . . . . . . . . . 151

Section 5: POSIX OSE Cross-Category Services . . . . . . . . . . 159

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

PAGE

5.1 Internationalization . . . . . . . . . . . . . . . . 161 5.2 System Security Services . . . . . . . . . . . . . . . 177 5.3 Information System Management . . . . . . . . . . . . 183

Section 6: Profiles . . . . . . . . . . . . . . . . . . . . 193 6.1 Scope . . . . . . . . . . . . . . . . . . . . . 193 6.2 Profile Concepts . . . . . . . . . . . . . . . . . . 193 6.3 Guidance to Profile Writers . . . . . . . . . . . . . . 196

Section 7: POSIX SP Profiling Efforts . . . . . . . . . . . . . 203 7.1 Introduction . . . . . . . . . . . . . . . . . . . 203 7.2 General Purpose POSIX SPs . . . . . . . . . . . . . . 203

Annex A (informative) Considerations for Developers of POSIX SPs . . . 213 A.1 Introduction . . . . . . . . . . . . . . . . . . . 213 A.2 Scope . . . . . . . . . . . . . . . . . . . . . 213 A.3 The Role of POSIX SPs . . . . . . . . . . . . . . . . 214 A.4 Special Rules for POSIX SPs . . . . . . . . . . . . . . 215 A.5 Other Issues . . . . . . . . . . . . . . . . . . . 217 A.6 Conformance to a POSIX SP . . . . . . . . . . . . . . 218 A.7 Structure of Documentation for POSIX SPs . . . . . . . . . 218 A.8 Rules for Drafting and Presentation of POSIX SPs . . . . . . 220

Annex B (informative) Bibliography . . . . . . . . . . . . . 225

Annex C (informative) Standards Infrastructure Description . . . . . 227 C.1 Introduction . . . . . . . . . . . . . . . . . . . 227 C.2 The Formal Standards Groups . . . . . . . . . . . . . 228 C.3 Related Organizations . . . . . . . . . . . . . . . . 241

Annex D (informative) Electronic-Mail . . . . . . . . . . . . 253

Annex E (informative) Additional Material . . . . . . . . . . . 255 E.1 Software Development Environments . . . . . . . . . . 255

Alphabetic Topical Index . . . . . . . . . . . . . . . . . . 263

FIGURES

Figure 3-1 - POSIX OSE Reference Model . . . . . . . . . . . 17 Figure 3-2 - POSIX OSE Reference Model — Entities . . . . . . . 19 Figure 3-3 - POSIX OSE Reference Model — Interfaces . . . . . . 21 Figure 3-4 - POSIX OSE Reference Model — Distributed Systems . . 24 Figure 3-5 - Distributed System Environment Model . . . . . . . 25 Figure 3-6 - Service Components and Interfaces . . . . . . . . 29

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

Figure 3-7 - Application Platform Implementation — Subdivision . . 30 Figure 3-8 - Application Platform Decomposition II — Layering . . . 31 Figure 3-9 - Application Platform Decomposition III — Redirection . . 31 Figure 4-1 - Language Service Reference Model . . . . . . . . . 38 Figure 4-2 - System Services Reference Model . . . . . . . . . 46 Figure 4-3 - POSIX Networking Reference Model . . . . . . . . 62 Figure 4-4 - OSI Reference Model . . . . . . . . . . . . . 64 Figure 4-5 - Relationship of OSI and POSIX OSE Network Reference Models . . . . . . . . . . . . . . . . . . . . . . . 66 Figure 4-6 - Multiple POSIX OSE APIs to Different OSI Layers . . . 67 Figure 4-7 - POSIX Network Services Model . . . . . . . . . . 68 Figure 4-8 - Directory Services Architecture . . . . . . . . . . 70 Figure 4-9 - OSI Network Services Standards . . . . . . . . . 79 Figure 4-10 - The Traditional Database Model . . . . . . . . . 84 Figure 4-11 - POSIX Database Reference Model . . . . . . . . 85 Figure 4-12 - Data Interchange Reference Model . . . . . . . . 94 Figure 4-13 - The Conventional Transaction Processing Model . . . 103 Figure 4-14 - POSIX OSE Transaction Processing Reference Model . . 105 Figure 4-15 - Windowing Reference Model . . . . . . . . . . 113 Figure 4-16 - Computer Graphics Reference Model Level Structure . . 130 Figure 4-17 - POSIX OSE Graphics Service Reference Model . . . . 131 Figure 4-18 - POSIX OSE Graphics Service Reference Model Standards 137 Figure 4-19 - Character-based Terminal Reference Model . . . . . 146 Figure 4-20 - POSIX OSE Reference Model for Command Interfaces . 152 Figure A-1 - Universe of Profiles and Standards . . . . . . . . 214 Figure C-1 - Selected Major Standards and Standards-Influencing Bodies . . . . . . . . . . . . . . . . . . . . . . . 229 Figure C-2 - IEEE Standards Diagram . . . . . . . . . . . . 238 Figure E-1 - Software Development Model . . . . . . . . . . 257 Figure E-2 - Software Development Reference Model . . . . . . . 258

TABLES

Table 4-1 - Language Standards . . . . . . . . . . . . . . 42 Table 4-2 - System Services Standards . . . . . . . . . . . . 55 Table 4-3 - Functionality of POSIX.1 Standard . . . . . . . . . 56 Table 4-4 - Networking Standards . . . . . . . . . . . . . 77 Table 4-5 - Database Standards . . . . . . . . . . . . . . 89 Table 4-6 - Data Interchange Standards . . . . . . . . . . . 97 Table 4-7 - Transaction Processing Standards . . . . . . . . . 108 Table 4-8 - Transaction Processing Standards Language Bindings . . 109 Table 4-9 - Windowing Standards . . . . . . . . . . . . . 123 Table 4-10 - Graphics Standards . . . . . . . . . . . . . . 138

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

Table 4-11 - Graphics Standards Language Bindings . . . . . . . 138 Table 4-12 - Shell and Utilities Standards . . . . . . . . . . 156 Table 5-1 - Internationalization Standards . . . . . . . . . . 171 Table 5-2 - Security Standards . . . . . . . . . . . . . . 180 Table 7-1 - POSIX SPs In Progress . . . . . . . . . . . . . 204 Table E-1 - Software Development Standards . . . . . . . . . 260

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

Introduction

(This Introduction is not a normative part of P1003.0 Guide to the POSIX Open Systems Environment, but is included for information only.)

1 Purpose

2 There are many standards efforts going on throughout the world today. Stan- 3 dards are being developed in many areas of computing technology such as:

4 — Electrical Connectors

5 — Disk Interfaces

6 — Network Interfaces

7 — Application Program Interfaces

8 Each standards effort typically addresses a very small portion of the overall needs 9 of an information processing system.

10 This guide brings together many different standards sufficient to address the E 11 scope of an entire information processing system. This combination of standards 12 and specifications that are sufficient to address all of the user requirements of an 13 information processing system is called an Open System Environment. This E 14 guide is not a base standard itself; it merely identifies standards that can be used E 15 when constructing a complete information processing system. Although this E 16 guide is a product of the IEEE POSIX standardization effort, its scope is much E 17 broader than the IEEE POSIX standardization efforts. IEEE POSIX is currently E 18 developing base standards and standardized profiles focused primarily on applica- E 19 tion programming interfaces. At the end of the Introduction is a cross reference of E 20 the POSIX standardization efforts and where they fit in the POSIX Open System E 21 Environment. E

22 User requirements and standards to meet those requirements are continuously 23 expanding. As such, this guide will need regular revision to incorporate new user 24 requirements and the new standards that evolve to meet those user requirements.

25 It may never be necessary to implement an information processing system that 26 provides every standard in the POSIX Open System Environment. Typically, a 27 subset of the POSIX Open System Environment is sufficient to satisfy the particu- E 28 lar user requirements in each situation.

29 This process of selecting standards for a particular application is called profiling. 30 Recommendations for the production of different types of profiles are included in 31 the guide.

32 This guide is intended to be used by anyone interested in using standards in an E 33 information processing system, including: consumers, systems integrators, appli- 34 cation developers, systems providers, and procurement agencies.

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

35 Taken as a whole, the guide maps existing and emerging standards onto the gen- 36 eral requirements of a complete information processing system. In addition to 37 listing and categorizing existing standards efforts, the guide identifies important 38 requirements that standards efforts have not yet addressed.

39 The POSIX Open System Environment Reference Model

40 To describe the POSIX Open System Environment, the guide develops a reference 41 model used to classify information processing standards. The reference model E 42 divides standards into two general categories: E

43 Application Program Interface Standards

44 These standards affect how application software interacts with the com- 45 puter system. These standards affect application portability.

46 Platform External Interface Standards

47 These standards affect how an information processing system interacts 48 with its external environment. These standards affect system interoper- 49 ability, user interface look and feel, and data portability.

50 These standards are very important because they allow a user to independently 51 procure portions of their information processing systems from multiple vendors 52 according to each user’s needs.

53 In addition to these two interfaces identified in the model, there are other impor- E 54 tant interface between different computer system components: System Internal E 55 Interfaces. These interfaces have no direct impact on the external interface of a E 56 system or the application program interface to the system. System Internal Inter- E 57 faces are beyond the direct scope of this guide because they do not directly impact E 58 application portability or system interoperability. E

59 The services provided by the application platform are classified into four major E 60 categories: E

61 — System services E

62 — Communications services E

63 — Information services E

64 — Human-computer interaction services E

65 Within these categories, services component areas are identified. E

66 Using the reference model, a general set of requirements for each component area 67 is developed. For each of the requirements existing or emerging standards are 68 identified that address the requirement. If a requirement is not completely met 69 by an existing or emerging standard, this gap in the standards is noted.

70 Goals

71 There are three goals of the POSIX OSE : portability, interoperability, and user 72 portability. (While these terms are formally defined later in this guide and within 73 various referenced standards, the following descriptions provide an overview of

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

Goals vii

74 their meaning.)

75 Portability

76 Source Code Portability is accomplished through the use of the respec- E 77 tive system/application interface standards and their extensions, thus 78 allowing a user’s application to operate on a wide range of systems. It is 79 important to note that the aforementioned phrase ‘‘wide range of sys- 80 tems’’ connotes diverse hardware as well as software platforms.

81 E

82 Interoperability

83 Interoperability is characterized by the cooperative operation of applica- 84 tions resident on dissimilar computer systems. This cooperative opera- 85 tion is illustrated by data and functionality exchange.

86 User Portability

87 A consistent user interface allows users to move from system to system E 88 and between different applications on the same system with a minimum 89 of retraining.

90 Benefits

91 The benefits derived in the use of the POSIX Open System Environment are real 92 and quantifiable.

93 Simplified Vendor Mixing System Integration

94 As the standards for system integration and system interoperability are 95 produced and implemented, the users will have the choice of mixing 96 software and equipment from multiple vendors. This will allow users to 97 tailor their information processing system to their particular needs by 98 selecting their hardware based on the application needs rather than its 99 ability to interoperate with their existing equipment.

100 Efficient Development and Implementation

101 Normally, systems users and providers have development and imple- 102 mentation activities that utilize personnel possessing skills in a specific 103 computer environment. As a result of this specialization, a change in 104 the target computer environment for a developer requires significant 105 retraining expense. As standards for application portability, system 106 interoperability, and system integration are developed, computer per- 107 sonnel will begin to develop skills in working with these standards. 108 When these standards are widely used there will be large pool of person- 109 nel who are familiar with working with the standards.

110 This will allow a company to hire personnel with existing skills that can 111 be put to use in their operation. In addition, within a company, 112 resources can be redeployed between development efforts with a 113 minimum of retraining.

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

114 As the basic interfaces are developed and well defined, higher level 115 standardized interfaces can be developed that add value to the basic 116 interfaces. Using the higher level interfaces may speed development 117 efforts.

118 Efficient Porting of Applications

119 The difficulty of moving an application from one hardware/software 120 environment to another is widely known. The porting of an application 121 that uses standards-based interfaces to another system that provides 122 the same standards-based interfaces is considerably simpler than ports 123 involving completely different systems. The amount of system tailoring 124 (i.e., changes to either the operating or application system required to 125 make them work well together) is greatly reduced.

126 It is important to note that while standards-based systems enable appli- E 127 cations to be ported between different systems, the standards do not E 128 guarantee that an application will be portable. Applications still must E 129 be properly engineered to ensure application portability. E

130 Broadened Basis for Computer System Procurement Decisions

131 Computer users can now select and match hardware and software com- 132 ponents from potentially different suppliers to fulfill an application 133 requirement. This in turn allows decisions regarding computer systems 134 procurements to be based less upon constraints imposed by incumbent 135 vendors’ products. The basis for competition will refocus on such factors 136 as price, quality, value-added features, performance, and support. The 137 stimulation of competition will benefit providers and users.

138 E

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

Benefits ix

139 Related Standards Activities

140 The Standards Subcommittee of the IEEE Technical Committee on Operating Sys- 141 tems and Application Environments has authorized other standards activities 142 that are related to the content of this guide.

143 The following table summarizes the current POSIX standardization efforts^{1)} and E 144 how they fit into this guide: E

145 Project Standard/Profile Clause E hhhhhhhhh hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh hhhhhhh 146 P1003.1 System Interfaces 4.2 E 147 P1003.2 Shell and Utilities 4.9 E 148 P1003.3 Test Methods E 149 P1003.4 Realtime 4.2 E 150 P1003.5 Ada Bindings 4.2 E 151 P1003.6 Security 5.2 E 152 P1003.7 System Administration 5.3 E 153 P1003.8 Transparent File Access 4.3 E 154 P1003.9 Fortran Bindings 4.2 E 155 P1003.10 Supercomputing Profile 7.2 E 156 P1003.11 Transaction Processing Profile 7.2 E 157 P1003.12 Protocol-Independent Network Specification 4.3 E 158 P1003.13 Realtime Profile 7.2 E 159 P1003.14 Multiprocessing Profile 7.2 E 160 P1003.15 Batch System 4.9 E 161 P1003.16 C-Language Bindings 4.2 E 162 P1003.17 Directory/Name Services 4.3 E 163 P1003.18 POSIX Platform Profile 7.2 E 164 P1201.1 Human-Computer Interfaces 4.6 E 165 P1201.2 User Interface Drivability 4.6 E 166 P1224 X.400 API 4.3 E 167 P1237 RPC 4.3 E 168 P1238.0 FTAM API 4.3 E 169 P1238.1 OSI Networking API 4.3 E

170 Most of these efforts are in the areas of API standards and standardized profiles. E

171 Extensions are approved as ‘‘amendments’’ or ‘‘revisions’’ to this document, follow- 172 ing the IEEE and ISO/IEC Procedures.

173 Approved amendments are published separately until the full document is 174 reprinted and such amendments are incorporated in their proper positions.

hhhhhhhhhhhhhhhh 175 1) A Standards Status Report that lists all current IEEE Computer Society standards projects is 176 available from the IEEE Computer Society, 1730 Massachusetts Avenue NW, Washington, DC 177 20036-1903; Telephone: +1 202 371-0101; FAX: +1 202 728-9614. Working drafts of POSIX 178 standards under development are also available from this office.

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

179 If you have interest in participating in the TCOS working groups addressing these 180 issues, please send your name, address, and phone number to the Secretary, IEEE 181 Standards Board, Institute of Electrical and Electronics Engineers, Inc., P.O. Box 182 1331, 445 Hoes Lane, Piscataway, NJ 08855-1331, and ask to have this forwarded 183 to the chairperson of the appropriate TCOS working group. If you have interest in 184 participating in this work at the international level, contact your ISO/IEC national 185 body. 186 P1003.0 was prepared by the 1003.0 working group, sponsored by the Technical 187 Committee on Operating Systems and Application Environments of the IEEE 188 Computer Society. At the time this standard was approved, the membership of 189 the 1003.0 working group was as follows:

190 Technical Committee on Operating Systems 191 and Application Environments (TCOS)

192 Chair: Jehan-Franc ,ois Pâ ris

193 TCOS Standards Subcommittee

194 Chair: Jim Isaak 195 Vice Chairs: Ralph Barker 196 Robert Bismuth 197 Hal Jespersen 198 Lorraine Kevra 199 Pete Meier 200 Treasurer: Quin Hahn 201 Secretary: Shane McCarron

202 1003.0 Working Group Officials

203 Chair: Allen Hankinson 204 Vice Chair: Kevin Lewis 205 Document Editor: Hal Jespersen (sponsored by Mike Lambert) 206 Technical Editor: Fritz Schulz 207 Secretary: Charles Severance

208 Working Group

209 <Name to be provided > <Name to be provided > <Name to be provided >

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

The following persons were members of the 1003.0 Balloting Group that approved the standard for submission to the IEEE Standards Board:

<Name > <Institution> Institutional Representative

<Name to be provided> <Name to be provided> <Name to be provided>

When the IEEE Standards Board approved this standard on <date to be provided> , it had the following membership:

(to be pasted in by IEEE )

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

P1003.0/D14

Guide to the P OSIX Open System s Environment

Section 1: General

1 Responsibility: Kevin Lewis

2 1.1 Scope

3 This guide identifies parameters for an open system environment using the POSIX 4 operating system/application interface as the platform. These parameters are 5 determined in three basic ways:

6 (1) By specifying building blocks identified as components

7 Currently these components are: system services, networking, 8 human/computer interaction (HCI ), graphics, system security and 9 privacy, database, data interchange, and language requirements. This 10 guide identifies the standards required within each component to achieve 11 the goals of a POSIX open system.

12 (2) By identifying intra- and intercomponent issues

13 These issues involve the relationships that should exist between and 14 among the different components. It is in the attempt to lay out and 15 address these relationships that the concept of profiles (see 2.2.2 and Sec- 16 tion 6) arises.

17 (3) By identifying voids

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

1.1 Scope 1