-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

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

P1003.0/D13 GUIDE TO THE POSIX OPEN SYSTEMS

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