-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

-- --

3823 program interface of the TP resource manager protecting that resource could include the ability to 3824 reduce the amount of money in the drawer (by pushing it out of the machine). A transaction applica- 3825 tion program using two TP resource managers (a conventional database manager that keeps track of 3826 the balance in accounts, and the teller machine’s cash drawer TP resource manager) would want to 3827 insure that the two TP resource managers decrement both the cash and the balance of the correct 3828 account in the context of a single transaction (i.e., with the ACID properties.) 3829 The TP Resource Manager API, then, generally provides the following services: 3830 (1) Ability to increment or decrement a valuable resource by a certain amount. 3831 (2) Ability to determine the amount of a valuable resource that remains. 3832 Specific capabilities for the very wide variety of specific TP resource managers, cannot, of course, be 3833 documented here. D

3834 4.10.4.2 External Environment Interface Services

3835 When two or more machines are involved in the same transaction, the following D 3836 service is required: D

3837 — The ability for two application platforms to interoperate with each other D 3838 (pass along global transaction identifiers, participate with each other in 3839 commitment process, participate with each other in recovery).

3840 4.10.4.3 Interapplication Software Entity Services

3841 4.10.4.4 OLTP Resource Management Services

3842 The services listed in this subclause are not provided by application program 3843 interfaces or external environment interfaces. D

3844 — Management Services — Ability to control the operation of the transaction D 3845 processing services, including the ability to assign dispatching priorities to D 3846 individual transaction application programs. D

3847 — Monitoring Services — Ability to collect data on resource utilization for 3848 purposes such as performance analysis and accounting (data on utilization 3849 of the transaction processing services resources: processes, connection D 3850 pools, ...). D

3851 — Modeling Services — Ability to predict the system resources needed to pro- D 3852 cess a given transaction processing workload. D

3853 — Directory/Namespace Services — Ability to map names to addresses.

3854 — Recovery/Restart Services — Ability to recover and restart transactions D 3855 involving one or more transaction application programs using one or more D 3856 TP Resource Managers. D

3857 — Test Services — Ability to automatically generate tests for workload simu- D 3858 lation, etc. D

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

4.10 Transaction Processing Services 161

3859 — System Configuration Services — Ability to replace or add transaction D 3860 application programs without the need to shut down the execution environ- D 3861 ment. D

3862 4.10.4.5 Services Provided at the TM/TPRM SII

3863 HLJ : RJG asked for this to be an ‘‘informative subclause.’’ The only way to do that D 3864 is to make it a NOTE: D

3865 NOTE: For application portability it is not required that the application platform actually consist of D 3866 Transaction Managers and TP Resource Managers, but in the new age of Open Systems, there are D 3867 clear advantages in doing so. Two advantages seem obvious: the ability to ‘‘mix and match’’ Tran- D 3868 saction Managers and TP Resource Managers from different vendors; and the ability of a user to con- D 3869 struct his/her own TP Resource Manager to manage particular critical resources. A market has D 3870 already developed for ‘‘plug compatible’’ TMs and TPRMs. All TPRMs at this printing are Database D 3871 type TPRMs. It is expected that a market will also develop for Communications type TPRMs. It is D 3872 not at all clear that the industry will develop other types of widely applicable TPRMs, thus forcing D 3873 users to develop their own. Users could use the interface described here to do such development D 3874 work. D

3875 This NOTE very briefly describes the services that should be provided at such an interface. D

3876 The TM/TPRM interface must provide the ability of TMs and TPRMs to: register with each other; D 3877 obtain recovery status information; pass along transaction identifier information; rollback, prepare D 3878 to commit, and commit the transaction. The interface must provide for the needs of the full range of D 3879 transaction processing including distributed transaction processing with multiple TPRMs. D

3880 Finally it should be noted that the industry recognizes the need for standardization of components D 3881 as well as the standardization of portability and interoperability. At least one industry group is D 3882 standardizing and several vendors are implementing products utilizing an interface as described D 3883 here. D

3884 4.10.5 Standards, Specifications, and Gaps

3885 There are currently three transaction processing standards development activi- 3886 ties, either completed or in the draft stage. Table 4-11 summarizes the service 3887 requirements provided by the various standards.

3888 Table 4-12 summarizes the applicability of the various standards to the various 3889 programming languages supported by the POSIX Open System Environment.

3890 4.10.5.1 Current Standards in the POSIX OSE

3891 4.10.5.1.1 International Standards

3892 None. D

3893 4.10.5.1.2 Regional Standards

3894 None. D

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

162 4 POSIX Open System Environment Services

3895 Table 4-11 - Transaction Processing Standards Activities 3896 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

3897 Service Specification Subclause iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 3898 Emerging (P1003.11 {ref}) D

Transaction Demarcation 4.10.5.? 3899 Communications Gap 4.10.5.? D 3900 Terminal Communications Gap 4.10.5.? D 3901 Program Scheduling Gap 4.10.5.? D 3902 Message Queuing Gap 4.10.5.? D 3903 Emerging (ISO /IEC DIS 10026-1,2,3 {ref})

EEI Services 4.10.5.? 3904 Management Gap 4.10.5.? D 3905 Monitoring Gap 4.10.5.? D 3906 Modeling Gap 4.10.5.? D 3907 Directory/Namespace Gap 4.10.5.? D 3908 Recovery/Restart Gap 4.10.5.? D 3909 Test Gap 4.10.5.? D 3910 System Configuration Gap 4.10.5.? D 3911 Emerging (P1003.11 {ref}) D

TM/TPRM SI 4.10.5.? 3912 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

3913 Table 4-12 - Transaction Processing Standards Language Bindings D 3914 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

3915 Standard N/A LIS Ada APL BASIC C C++ iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 3916 ISO /IEC DIS 10026-1 {ref} g 3917 ISO /IEC DIS 10026-2 {ref} g 3918 ISO /IEC DIS 10026-3 {ref} g 3919 POSIX. 11 {ref} g g

3920 Standard COBOL C-LISP Fortran Pascal PL /1 Prolog D iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 3921 ISO /IEC DIS 10026-1 {ref} D 3922 ISO /IEC DIS 10026-2 {ref} D 3923 ISO /IEC DIS 10026-3 {ref} D 3924 POSIX. 11 {ref} D 3925 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

3926 NOTE: N/A — Language bindings are not appropriate for this standard.

3927 LIS — Language-independent specification is available.

3928 Ada, APL, BASIC , — Language-dependent specifications exist.

3929 4.10.5.1.3 National Standards

3930 None. D

3931 4.10.5.2 Emerging Standards in the POSIX OSE

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

4.10 Transaction Processing Services 163

3932 OSI Distributed Transaction Processing (DTP )

3933 ISO/IEC DIS 10026-1 {ref} 3934 ISO/IEC DIS 10026-2 {ref} 3935 ISO/IEC DIS 10026-3 {ref}

3936 These standards, developed by ISO/IEC JTC 1/SC21/WG5, deal expressly with the 3937 OSI services and protocols for transaction mode communications in an OSI 3938 environment.

3939 These standards provide for some of the communications services described in D 3940 4.10.4.1. D

3941 POSIX. 11 POSIX Transaction Processing

3942 POSIX. 11 {ref}

3943 The POSIX. 11 working group, formed in 1989, is chartered to work on a profile for 3944 Transaction Processing within the POSIX OSE. In the process of developing that 3945 profile, it has identified a number of gaps in the standards coverage and is in the 3946 process of proposing base standardization activities to address those gaps. 3947 Specifically, P1003.11 is currently working on the following services identified 3948 earlier:

3949 — Transaction Manager (TM) Services provided at the Transaction API.

3950 — Services provided at the Transaction Manager/ TP Resource Manager 3951 (TM/TPRM) SII. A typical TPRM is a database manager (e.g., SQL).

3952 RJG : The above list should be adjusted later to reflect the then current state of 3953 .11’s activities (in terms of approved PARs.) If no PAR is approved by the beginning D 3954 of formal ballot, I’ll fix this prose and move it to the Gap section. D

3955 POSIX. 11 is working to assure that POSIX Transaction Processing work is con- 3956 sistent with the emerging work of OSI DTP (cited above), certain ongoing work of 3957 X/Open TP, several related POSIX activities (POSIX .1 {2}, POSIX. 4 {ref}, POSIX. 8 3958 {ref})and the work of ANSI X3T5.5 (RPC ).

3959 4.10.5.3 Gaps in Available Standards

3960 4.10.5.3.1 Standards/Specifications Outside the POSIX OSE

3961 Existing standards and emerging standards do not adequately address all the 3962 requirements identified earlier. While POSIX. 11 is addressing some of the gaps, 3963 there are many other gaps still not being addressed by formal standards commit- 3964 tees. Most notable is the work of X/Open TP. While not formally a standards 3965 making body, it is addressing most of the gaps, and its output will be potentially 3966 useful as the basis of a formal standard.

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

164 4 POSIX Open System Environment Services

3967 X/Open TP

3968 This group published an ‘‘Online Transaction Processing Reference Model’’ in 3969 1987 and in 1990 published ‘‘Preliminary Specification—Distributed Transaction 3970 Processing: The XA Specification.’’ The group is studying the use of OSI DTP , two- 3971 phase commit, and global transaction identifiers. The group is also actively 3972 exploring APIs in support of peer-to-peer distributed transactions.

3973 The work of this group addresses several of the services addressed in this clause, 3974 including transaction demarcation and conversation services.

3975 Consideration is also being given to allowing alternative interoperability stan- 3976 dards including proprietary mechanisms. Additional APIs are being defined by 3977 X/Open TP to facilitate this.

3978 4.10.5.3.2 Unsatisfied Service Requirements

3979 Other than the work of X/Open TP, the following areas are not currently being D 3980 addressed by standardization activities: communications, terminal communica- D 3981 tions, program scheduling, message queueing, management, monitoring, model- D 3982 ing, directory/namespace, recovery/restart, test, and system configuration. D

3983 4.10.6 OSE Cross-Category Services

3984 Not applicable. D

3985 4.10.7 Related Standards

3986 CCR

3987 The following standards relating to commitment are related to the ISO/IEC DIS 3988 10026 series and are referenced in DIS 10026:

3989 ISO/IEC DIS 9804-3 {ref} 3990 ISO/IEC DIS 9805-3 {ref}

3991 See 4.3 for more information.

3992 Remote Procedure Call

3993 ECMA -127 {ref}

3994 See 4.3 for more information.

3995 SQL Standard Database Language D

3996 The following standards for SQL also provide transaction demarcation services for D 3997 relational database access: D

3998 ANSI X3.135.1 (ISO 9075, FIPS 127) D 3999 ANSI X3.168 D

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

4.10 Transaction Processing Services 165

4000 See 4.4 D

4001 4.10.8 Open Issues 4002 None.

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

166 4 POSIX Open System Environment Services

4003 4.11 Software Development Environments

4004 Responsibility: Don Folland

4005 4.11.1 Overview and Rationale

4006 Software Development Environments are dealt with as a particular application 4007 area needing special attention for the following reasons:

4008 — The domain of Software Development Environments is one of prime impor- 4009 tance. Software development is a major area of expenditure for govern- 4010 ment and large commercial organizations.

4011 — The need for standardization is being driven not only by the SDE vendors 4012 and users, but also by the Independent tool developers who want to get 4013 their tool products on as many vendor platforms as possible.

4014 — The SDE domain calls not only for portability, but also for particular 4015 integration and interoperability requirements.

4016 — The domain is primarily of interest to that user community that has large 4017 complex software development requirements, but it is also of interest to all 4018 application areas as software development is an enabling technology for all 4019 applications.

4020 Software engineers seek more powerful assistance to improve productivity and 4021 quality in the software development process. Considered opinion currently favors 4022 Project Support Environments (PSE ) underpinned in such a way that the facilities 4023 are capable of being implemented on different machines. A PSE needs a base 4024 holding information such as specifications, designs, code, schedules, configuration 4025 plans, tests, etc., to support the developers. The interface between the base and 4026 the tools must ensure portability of the tools. Again, these tools will be supported 4027 by relevant language standards.

4028 Certain design methodologies themselves have been modeled formally to establish 4029 their degree of rigor and self-consistency. Function Point Analysis is one method 4030 of measuring software systems and computing productivity that is increasing in 4031 use. It measures inputs, outputs, and entities accessed to determine transaction 4032 size; it gauges technical complexity by reference to 19 characteristics. These are 4033 combined to give a measure of systems size. Productivity is the ratio of system 4034 size in function points to the effort required to produce or maintain the system.

4035 Generally, software support for the development process is in its infancy and 4036 effective metrics have not yet been developed.

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

4.11 Software Development Environments 167

4037 4.11.2 Scope 4038 The problem domain is complex software development, from the generation of an 4039 idea to the delivery and ongoing support of a solution product set. 4040 Thus, an SDE may include some or all of the following: 4041 (1) Software Development Life Cycle 4042 (a) Requirements analysis 4043 (b) Logical design 4044 (c) Physical design 4045 (d) Functional and interface specification 4046 (2) Activity support 4047 (a) Prototyping 4048 (b) Program development and testing 4049 (c) Quality assurance and regression testing 4050 (d) Generation of user documentation 4051 (e) User training 4052 (f) Problem report tracking and maintenance 4053 (g) Maintenance and tracking of schedules 4054 (3) Configuration Management 4055 (a) Automatic version management 4056 (b) Integrity management 4057 (c) Traceability 4058 (4) Project Management 4059 (5) Data Administration 4060 (a) Access control 4061 In the context of developing software for a POSIX Open System Environment, 4062 design will take account of portability and interoperability requirements. The 4063 SDE tools themselves should be portable. The software development activities 4064 may be provided with a large set of tools and applications. The SDE must provide 4065 the necessary support for the integration of all of these tools.

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

168 4 POSIX Open System Environment Services

ENVIRONMENT INTERIM DOCUMENT P1003.0/D13

4066 4.11.3 Reference Model

4067 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Tool API

Database API

Environment Adaptation and

Project Support Tools

Functional Tools and Integration Mechanisms

Development DBMS and Object Management System 4068 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

4069

4-22 - Software Development Model

4070 this clause the conceptual view of software development is related to the POSIX

4071

Model (Figure 3-1). The software developer’s view is shown in

4072

4-22. The tools used to develop software can be viewed as applications in

4073 own right in the context of the POSIX Reference Model, requiring the same

4074 from the platform as for Database Management.

4075 the Software Development Model, the Environment Adaptation and Project

4076

Tools ‘‘layer’’ provides the essential link between the programmer,

4077 or analyst, the design method, and the development infrastructure. At

4078 level are provided the tools and applications that are unique to the project or

4079 e.g., project management workbench. It requires support from a

4080 human-computer interface to the Functional Tools.

4081

Functional Tools and Integration Mechanisms embrace the essential tool set

4082 enable software developers to build software. It includes simple tools such as

4083 tools for tool-building, and integration mechanisms. There will be tools

4084

Configuration Management, Version Management, and System Administra-

4085

It is not within the scope of this guide to discuss these in detail.

4086 whole software development environment is underpinned by essential

4087 systems, such as object management system, a data dictionary, a

4088 interface management system, and environment management. A database

4089 frequently be established to hold specifications, designs, configuration plans,

4090

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Software Development Environments 169

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 4091 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

External Environment

Application Platform

Software Development Services API: � Data Definition and Manipulation Services � Data Access and Integrity Services � Object Management Services � Miscellaneous Services

Application Software

Software Development Services EEI

4092 4093

4-23 - Software Development Reference Model

4094 the POSIX Open System Environment, the software development model can be

4095 into the POSIX Reference Model as in Figure 4-23. The model shows

4096 the tools and services required by the software developer are part of the

4097

Open System Environment and are available through the POSIX OSE API.

4098 4.11.4 Services Requirements 4099 developers, i.e., designers, analysts, and programmers, use software

4100 to facilitate the complex task of software development. A tool will

4101 services from the application platform and will frequently require support

4102 another application in the application set. There are many possible imple-

4103 of tool sets. Descriptions of these are beyond the scope of this guide.

4104 4.11.4.1 Application Program Interface Services 4105 services required at the API are essentially similar to those described for

4106

Management in 4.4.4.1; i.e., Data Definition and Manipulation, Data

4107

Data Integrity, and such Miscellaneous Services as Data Dictionary.

4108 4.11.4.2 External Environment Interface Services 4109 consistent human-computer interface to the tool set is required. Some of the

4110 tool set will be explicitly focused on windowing services (such as 4.6 4

4111

4.7) and provide assistance to develop software with improved usability.

4112 data formats must be specified in order to ensure effective information

4113

[for example, CASE Data Interchange Format (CDIF)], for which stan-

4114 are currently under development under the aegis of the CDIF Technical

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

4115

(see also 4.11.5.2 and 4.5).

4116 services are required for the transport of data (see 4.3).

4117 4.11.4.3 Interapplication Software Entity Services 4118 of the tools depend for interface between one another upon the data

4119 which is a key software component and which may concep-

4120 be regarded as part of the Applications Platform. Included in this category

4121 be utilities for servicing the DBMS, such as recovery, reorganization, and res-

4122 4123

Object management system

4124

User interface management system

4125

Database management system

4126

Transaction processing management system

4127 of these management systems may be recorded in the data

4128 4129 4.11.4.4 Software Development Resource Management Services 4130 services are generally not visible to the programmer or software developer

4131 the Tools API, usually being provided by the tool building and other software

4132 utilities.

4133 4.11.5 Standards, Specifications, and Gaps 4134 subclause describes current accepted standards that are relevant to this area

4135 addition to the language standards in 4.1.5 and the database standards in

4136 4137 4.11.5.1 Current Standards in the

POSIX OSE

4138 subclause briefly identifies the current standards in this area.

4139

: The following provides place holders for further text to be inserted - assis-

4140 required please.

4141 4.11.5.1.1 International Standards 4142 and File Structure of Magnetic Media

4143 following standards refer to the labeling of magnetic media and for the file

4144 on such media to facilitate information interchange:

4145 of magnetic tape ISO 1001 {ref}

4146 of cassette and cartridge ISO 4341 {ref}

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Software Development Environments 171

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS

4147

4-13 - Software Development Standards Activities

4148 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

4149

Specification Subclause iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

4150

Services:

4151 ofmagnetictape ISO1001{ } 4.11.5.? D

4152 ofcassetteand cartridge ISO4341{ } 4.11.5.? D

4153 offlexibledisks ISO7665{ } 4.11.5.? D

4154 and filestructure forflexibledisks ISO9293{ } 4.11.5.? D

4155 and filestructure forCD ISO9660{ } 4.11.5.? D

4156 symbolsand flowchartconventions ISO5807{ } 4.11.5.? D

4157 ofapplications ISO6592{ } 4.11.5.? D

4158 flowforsequentialfiles ISO6593{ } 4.11.5.? D

4159 descriptivefileforinformationinterchange ISO8211{ } 4.11.5.? D

4160 constructsand conventions ISO8631{ } 4.11.5.? D

4161 documentation ISO9127{ } 4.11.5.? D

4162

4163 of flexible disks ISO 7665 {ref}

4164 and file structure for flexible disks ISO 9293 {ref}

4165 and file structure for CD ROM ISO 9660 {ref}

4166 descriptive file for information interchange ISO 8211 {ref}

4167

: The above-mentioned standards might be more suitably called out in

4168

Scott’s section 4.5.

4169

Documentation

4170 are several standards dealing with documentation to assist with the task of

4171 development, and therefore potentially facilitating programmer and

4172 portability, as well as user documentation.

4173 symbols and conventions for data, pro-

4174 and system flowcharts, program network charts,

4175 system resources charts 5807 {ref}

4176 for the documentation of computer-based

4177 systems 6592 {ref}

4178 flow for processing sequential files in terms of

4179 groups 6593 {ref}

4180 constructs and conventions for their represen-

4181

8631 {ref}

4182 documentation and cover information for consu-

4183 software packages 9127 {ref}

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

4184 4.11.5.1.2 Regional Standards 4185 has approved ECMA-149 as the standard for the Portable Common Tool

4186

(PCTE).

4187 4.11.5.1.3 National Standards 4188

Be Provided

4189 4.11.5.2 Emerging Standards in the

POSIX OSE

4190 subclause describes the activities currently in progress to further standard-

4191 this area.

4192 4.11.5.2.1 International Standards 4193 4194 4.11.5.2.2 Regional Standards 4195 4196

Data Interchange Format (CDIF )

4197

CDIF Technical Committee is developing a data interchange format to serve

4198 an industry standard for exchanging information between Computer-Aided

4199

Engineering (CASE) tools. CDIF is an EIA-endorsed initiative. It

4200 that two or more tools may interface asynchronously with each other and

4201 transfer information from one to another via ‘‘CDIF files.’’ The types of infor-

4202 that may be contained in these files is defined by the CDIF Conceptual

4203 4204

Common Tool Environment (PCTE )

4205

TC33 has responsibility for the development and maintenance of PCTE.

4206 committee formed a Task Group in 1988 to develop a Reference Model which

4207 assist the standardization process. Such a model has been developed

4208 independent of PCTE, and is described in ECMA Technical Report 55. The

4209 provides a way to describe, compare, and contrast CASE environment

4210 4211 4.11.5.2.3 National Standards 4212 4213 4.11.5.2.4 National Standards 4214

Be Provided � 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Software Development Environments 173

P1003.0/D13 4215 4.11.5.3 Gaps in Available Standards 4216 4.11.5.3.1 Standards and Specifications Outside the

POSIX OSE

4217

Be Provided

4218 4.11.5.3.2 Unsatisfied Service Requirements 4219

4220 4.11.6

OSE Cross-Category Services

4221 applicable. D

4222 4.11.7 Related Standards 4223

4224 4.11.8 Open Issues 4225

Relationship between methodology and formats

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

P1003.0/D13

5: POSIX OSE Cross-Category Services

1

Fritz Schulz

2

POSIX reference model defines a set of conceptual system building blocks that

3 describes the Open System Environment. Each building block pro-

4 a specific set of interfaces for access to their associated facilities and ser-

5

There is another class of services and requirements, however, that may

6 and/or impact the basic architectural building blocks; these are referred

7 as OSE Cross-Category Services.

8

OSE Cross-Category Service is a set of tools and/or features that, when

9 may have a direct affect on the operation of one or more of the Open Sys-

10

Components, but it is not in and of itself a standalone OSE component.

11 of OSE Cross-Category Services include internationalization, security

12 privacy, administration, etc. Internationalization has a number of attributes

13 influence multiple OSE components; supporting multiple coded character

14 for example, will affect end-user interfaces, operational message input and

15 screen display, data collating sequences in programming languages and

16 systems, etc.

17 section will deal with the general characteristics of OSE Cross-Category Ser-

18 as applied to the OSE architectural components and to the profiles and

19 that characterize application environments. The specific

20 of an OSE Cross-Category Service will be described in the

21 subclause of Section 4 that deals with individual OSE Components.

22 this section will address Internationalization, Security and Privacy, and

23

Administration; however, it is anticipated that other OSE Cross-Category

24 will be identified as the concept is applied to the model.

25 section describes issues that should be considered in writing profiles, and is

26 so that subclauses for each OSE Cross-Category Service points to, and

27 issues adjacent to each of the service categories identified in Section 4.

28 issues defined areas that need to be traded off to arrive at balanced solu-

29 for a specific profile. It is expected that the specific trades would be made by

30 profiler, but that this clause could give guidance for trading and could also be

31 to accumulate lessons learned.� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

POSIXOSECross-Category Services 175

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

5 POSIXOSECross-Category Services

INTERIMDOCUMENT P1003.0/D13

32

Internationalization

33

Ralph Barker D

34

Overview and Rationale

35 information systems intended for use within a particular national or

36 market have been designed specifically for the requirements of that

37

If the vendor or developer was based in a country other than that of the

38 market, this was typically accomplished through substantial re-

39 the features of an existing system designed for some other country,

40 doing so at considerable cost. As the developer desired to market the system

41 additional countries, the process of re-engineering was repeated for each new

42 or cultural market. Application software developers were faced with the

43 problem. The very nature of this style of development produced little con-

44 for portability across national or cultural boundaries, or interoperability

45 them. Users or organizations that needed to operate in multiple national

46 cultural markets typically did so with multiple, generally incompatible, infor-

47 processing systems.

48 interfaces provided by the POSIX Open Systems Environment (POSIX OSE)

49 be generalized, however, through the use of internationalization, to extend

50 national and cultural boundaries. Such a model provides the foundation

51 international portability of application software, increased user portability,

52 enhanced interoperability and data exchange capabilities. The task of inter-

53 is to ensure that the services provided by the POSIX OSE, and the

54 between such services, are specified in such a way that they can be

55 used all over the world. Additionally, as the user is likely to require ser-

56 from any or all of the service categories of the POSIX OSE, internationaliza-

57 impacts all areas of the POSIX OSE, and should be viewed as an OSE Cross-

58

Service. Since the internationalization aspects of general OSE services

59 application program interface (API) services are similar for all of the POSIX

60 service categories, they are discussed here rather than repeating them in

61 of the services sections within this guide.

62 ability of the service categories of the POSIX OSE to support multiple natural

63 and the underlying cultural conventions, is a two step process. These

64 steps are generally referred to as ‘‘internationalization’’ and ‘‘localization.’’

65 the interfaces between the service categories are generalized, so that they

66 not oriented to the requirements of any particular natural language or set of

67 conventions (internationalization). Then, facilities are provided by the

68

OSE that allow the user to select the desired natural language and cultural

69

(localization). Tools are provided to facilitate this process.

70 this context, cultural conventions, while discussed more fully later in this

71 may be viewed as various aspects of how information is presented to the

72

Different cultures, for example, use different formats for dates and numeric

73 and use different currency symbols. The interfaces provided by the POSIX

74 should allow the information to be presented to the user in the appropriate

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Internationalization 177

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 75 as well as the appropriate natural language.

76

Scope

77

POSIX OSE provides services that are necessary to support users, irrespective

78 their particular natural language or cultural conventions. While it is not

79 that every implementation of the POSIX OSE would provide support for

80 possible natural languages and cultural conventions, the specification of the

81 and the interfaces within the POSIX OSE should not preclude such sup-

82

In addition to the service and interface requirements described here, it

83 be noted that internationalization is affected by a number of elements that

84 beyond the scope of this guide. Actual implementations of the international-

85

POSIX OSE, for example, may need to consider the impact of multiple sets of

86 and regulatory agencies, international data communication stan-

87 and other elements which are presently not specified within the POSIX OSE,

88 as data portability between localized information processing systems.

89 requirements differ from country to country and even between users

90 one country. Many users, for example, may require the simultaneous sup-

91 of multiple natural languages and cultural convention sets. Therefore, the

92 internationalization requirement within the POSIX OSE is to provide a set of

93 and interfaces that allow the user to define, select, and change between

94 culturally related application operating environments supported by the

95 implementation. Specifically:

96

The POSIX OSE must provide the means of adjusting the output of specific

97 and utilities to support different natural languages, cultural con-

98 and character sets as may be required by the supported natural

99 100

A user should have the capability to select an internationalized user

101 that specifies a particular set of data presentation characteris-

102 including cultural conventions, character sets and native language.

103

An implementation of the POSIX OSE should be able to concurrently sup-

104 different applications functioning in different internationalized user

105 supplying different sets of natural languages, cultural con-

106 and character sets for different users.

107

The capability of supporting different internationalized user environments,

108 the associated natural languages, cultural conventions and character

109 should not require any changes to the logic of existing application pro-

110 111

The effect of the user selecting a new internationalized user environment,

112 its associated natural language, cultural conventions and character

113 should be transparent to application programs.

114

The model should be flexible, to support future extensions and require-

115

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

5 POSIXOSECross-Category Services

INTERIMDOCUMENT P1003.0/D13

116

Reference Model

117 is an OSE Cross-Category Service, spanning all OSE service

118

While various reference models have been used in published technical

119 to depict internationalization issues, the internationalization services

120 in this clause conform to the POSIX OSE Reference Model.

121

Service Requirements

122

POSIX OSE must provide services on different levels: general service require-

123 to be satisfied for any requesting program; API service requirements to be

124 at the application program interface for a specific program; and a set of

125 to support the localization of systems and applications. This subclause

126 will discuss these different service requirements in detail. In examining

127 service requirements, it is helpful to draw a distinction between those ser-

128 which are required to support the portability of an application platform

129 cultural boundaries, and those services which are required to support the

130 of an application across one or more sets of cultural conventions which

131 be supported on a single application platform.

132 5.1.4.1 General Service Requirements, Application Platform 133 requirements are focused on support and handling of:

134

Character sets and data representation

135

Cultural conventions

136

Natural language support

137 5.1.4.1.1 Character Sets and Data Representation 138 character set for the English language can easily be satisfied by the standard

139 character set (American Standard Code for Information Interchange). The

140 code uses 7 bits to uniquely identify each of the 95 available characters.

141

European and American languages beside English, the number of local char-

142 is much larger. The far-east requirements for thousands of pictograms add

143 another dimension to the coding rules and techniques.

144 standards address the methods by which the local character repertoires

145 be coded for unique identification. While replacement of seldom-used charac-

146 in the 7-bit codings can support a single additional language besides English,

147 coding schemes are used to satisfy multiple languages concurrently by

148 an additional 96 graphic characters to the available repertoire. An

149 is ISO 8859-1 (the extended ASCII code), which can support all of western

150

America, Australia, and other English speaking countries all over the

151

For Eastern Europe, Greece, Russia, Arabia, and many other countries,

152

8-bit codes are defined. Japan, China, Korea, and Taiwan have so many

153 in their repertoire that 16 bits are needed to identify them clearly.

154 is under way to develop a multi-octet character set with up to 32 bits per

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Internationalization 179

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 155 character; this method will allow concurrent use of all possible languages in

156 same application.

157 different coding schemes are used, it is important that the application

158 have the potential capability of supporting all of them. It is also impor-

159 that the application platform has the capability to represent (display, print) D

160 data correctly. It is also important that an application be able to determine in D

161 coded character set data items are stored on disk or tape. Otherwise, it is D

162 for the application to interpret the data correctly. Currently the user D

163 control the consistent use of the same coded character set within an applica- D

164 but in the future the application platform should be able to provide D

165 methods for the coded character sets used for data storage, process- D

166 communication, and presentation. It might also be advantageous for the D

167 to be able to prohibit users from updating data stored in one coded D

168 set with data in another coded character set since this would immedi- D

169 corrupt data bases or flat files. Therefore it may be necessary in the future D

170 provide a method of announcing the coded character set in which data are D

171 processed, communicated, and presented. D

172 general service for support of character sets and data representation in an

173 environment are:

174

Coded character set independence: the ability of the application platform

175 input, store, manipulate, retrieve, communicate, and present data

176 from the coding scheme used. This includes 7-bit, 8-bit, 16-

177 and multi-octet coded character sets. D

178

Character set repository: the ability of the application platform to main-

179 and access a central character set repository. This repository con-

180 all coded character sets used throughout the platform and specifies

181 information about them:

182

Code format: the repository contains information, if characters are

183 in 7 bits, 8 bits, 16 bits, or any other format.

184

Data class definition: the definition that a character is considered

185 alpha, etc., by the programming languages. This

186 can vary for the same character from country to country.

187

Collating rules: different character sets have different coding for

188

Thus, comparison of strings of such coded characters

189 follow rules defined for the specific character set. Culturally

190 additional collating rules are discussed in 5.1.4.1.2.

191

Lower- to uppercase mapping: this defines the rules of mapping, if for

192 specific character no upper- or lowercase is available. Examples are

193 lower case umlauts which do not have uppercase representations

194

Switzerland; the uppercase forms are A, O, or U, respectively, fol-

195 by a lowercase ‘‘e’’.

196

Escapement rules: some languages like Hebrew and Arabic are writ-

197 from right to left; numbers within text in these languages are

198 from left to right. It is necessary to store these escapement

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

5 POSIXOSECross-Category Services