Open Group Technical Standard

DRDA Volume 2: Formatted Data Object Content Architecture (FD:OCA)

TheOpen Group

© October1998, The Open Group

All rights reserved.

No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, recording or otherwise, without the prior permission of the copyright owners.

Open Group Technical Standard

DRDA Volume 2: Formatted Data Object Content Architecture (FD:OCA)

ISBN:1-85912-201-9 Document Number: C813

Published in the U.K. by The Open Group, October 1998.

Any comments relating to the material contained in this document may be submitted to:

The Open Group Apex Plaza Forbury Road Reading Berkshire, RG1 1AX United Kingdom

or by Electronic Mail to:

OGSpecs@opengroup.org

This documentation and the software to which it relates are derived in part from copyrighted materials supplied by International Business Machines. Neither International Business Machines nor The Open Group makes any warranty of any kind with regard to this material, including but not limited to, the implied warranties of merchantability and fitness for a particular purpose. The Open Group shall not be liable for errors contained herein, or for any direct or indirect, incidental, special, or consequential damages in connection with the furnishing, performance, or use of this material.

ii Open Group T echnical Standard (1998)

Contents

Chapter 1 The DRDA Speci fication ................................................................... 1

1.1 The DRDA Reference ................................................................................. 2 1.2 The FD:OCA Reference ............................................................................. 2 1.3 The DDM Reference ................................................................................... 3

Chapter 2 Introduction to FD:OCA .................................................................... 5

2.1 Why is FD:OCA Needed ........................................................................... 5 2.2 What is FD:OCA ......................................................................................... 6 2.3 A Scenario ..................................................................................................... 7 2.4 How to Use this Book ................................................................................ 8 2.4.1 Syntax Diagrams ...................................................................................... 8 2.4.2 Notation Conventions ............................................................................ 9 2.4.3 Related Architecture ............................................................................... 9 2.4.4 Industry Standards .................................................................................. 9

Chapter 3 Overview of FD:OCA .......................................................................... 11

3.1 Concepts ....................................................................................................... 11 3.2 Constituents ................................................................................................. 12 3.2.1 Constructs ................................................................................................. 12 3.2.2 Data Types ................................................................................................. 14 3.2.3 Data Arrays ............................................................................................... 14 3.2.4 Definition of Terms .................................................................................. 15 3.2.4.1 Partitions, Dimensions, and Extents ................................................. 15 3.2.4.2 Subarrays ................................................................................................ 16 3.3 Characteristics ............................................................................................. 17 3.3.1 Describing Data Arrays and Data Types. ............................................ 17 3.3.2 Examples. ................................................................................................... 17

Chapter 4 FD:OCA Speci fications ....................................................................... 25

4.1 Conventions Used in FD:OCA Specifications ...................................... 25 4.2 FD:OCA Object Constituents ................................................................... 27 4.3 FD:OCA Descriptor Component Content ............................................. 28 4.3.1 Descriptor Attribute Triplets ................................................................. 28 4.3.1.1 References ............................................................................................... 28 4.3.1.2 Simple Data Array (SDA).................................................................... 29 4.3.1.3 Row Layout (RLO) ............................................................................... 30 4.3.1.4 Group Data Array (GDA) and Nullable Group Data Array ........ 31 4.3.1.5 Metadata Definition (MDD) ............................................................... 33 4.3.2 Supportive General-P urpose Triplets .................................................. 35 4.3.2.1 Continue Preceding Triplet (CPT)..................................................... 35 4.3.2.2 Implementation Support Data (ISD) ................................................ 35 4.3.3 Registry of Data Types ............................................................................ 36

Contents

4.3.3.1 String Data Types .................................................................................. 38 4.3.3.2 Character Data Types ........................................................................... 42 4.3.3.3 Numeric Data Types ............................................................................ 49 4.4 FD:OCA Data Component Content ........................................................ 66 4.5 Error Handling ............................................................................................ 67 4.5.1 Exception Conditions .............................................................................. 67 4.5.1.1 General Syntax Exceptions ................................................................. 67 4.5.1.2 Object-Related Exceptions .................................................................. 68 4.5.1.3 Exception Reporting ............................................................................. 69 4.5.2 Exception IDs............................................................................................ 71

Chapter 5 Compliance ................................................................................................ 73

5.1 FD:OCA Version. ......................................................................................... 73 5.2 FD:OCA Subsets. ......................................................................................... 73 5.3 FD:OCA Compliance Rules ...................................................................... 77 5.3.1 Compliance Rules for the FD:OCA Object Generator ..................... 77 5.3.2 Compliance Rules for the FD:OCA Object Receiver ........................ 77 5.4 Code Point Assignments ........................................................................... 78

Glossary ....................................................................................................... 79

Index ............................................................................................................... 89

List of Figures

2-1 Typical FD:OCA Example ............................................................................ 7 3-1 Formatted Data Object .................................................................................. 13 3-2 FDO Descriptor .............................................................................................. 13 3-3 General Array Example ................................................................................ 14 3-4 Partitioning a Linear String of Fields into Three Dimensions .............. 15 3-5 Regular Array of Three-Digit Numeric Fields ......................................... 18 3-6 Regular Array, Several Field Types............................................................ 19 3-7 Irregular Array, All Numeric Fields .......................................................... 21 3-8 Three-Dimensional Array ............................................................................ 23 4-1 Structure of a Floating Point Number ....................................................... 61 5-1 FD:OCA Base and Towers Concept ........................................................... 73

List of Tables

4-1 Syntax Description of Structured Fields and Triplets ............................ 25 4-2 Syntax ............................................................................................................... 33 4-3 Default Rules for Character Data ............................................................... 43 4-4 Exception Reporting Structure. ................................................................... 70 5-1 FD:OCA Code Point Assignments ............................................................. 78

iv Open Group T echnical Standard (1998)

Preface

The Open Group

The Open Group is the leading vendor-neutral, international consortium for buyers and suppliers of technology. Its mission is to cause the development of a viable global information infrastructure that is ubiquitous, trusted, reliable, and as easy-to-use as the telephone. The essential functionality embedded in this infrastructure is what we term the IT DialTone. The Open Group creates an environment where all elements involved in technology development can cooperate to deliver less costly and more flexible IT solutions.

Formed in 1996 by the merger of the X/Open Company Ltd. (founded in 1984) and the Open Software Foundation (founded in 1988), The Open Group is supported by most of the world’ s largest user organizations, information systems vendors, and software suppliers. By combining the strengths of open systems specifications and a proven branding scheme with collaborative technology development and advanced research, The Open Group is well positioned to meet its new mission, as well as to assist user organizations, vendors, and suppliers in the development and implementation of products supporting the adoption and proliferation of systems which conform to standard specifications.

With more than 200 member companies, The Open Group helps the IT industry to advance technologically while managing the change caused by innovation. It does this by:

• Consolidating, prioritizing, and communicating customer requirements to vendors

• Conducting research and development with industry, academia, and government agencies to deliver innovation and economy through projects associated with its Research Institute

• Managing cost-e ffective development efforts that accelerate consistent multi-vendor deployment of technology in response to customer requirements

• Adopting, integrating, and publishing industry standard specifications that provide an essential set of blueprints for building open information systems and integrating new technology as it becomes available

• Licensing and promoting the Open Brand, represented by the ‘‘X’’ Device, that designates vendor products which conform to Open Group Product Standards

• Promoting the benefits of the IT DialTone to customers, vendors, and the public

The Open Group operates in all phases of the open systems technology lifecycle including innovation, market adoption, product development, and proliferation. Presently, it focuses on seven strategic areas: open systems application platform development, architecture, distributed systems management, interoperability, distributed computing environment, security, and the information superhighway. The Open Group is also responsible for the management of the UNIX trademark on behalf of the industry.

Preface

Development of Product Standards

This process includes the identi fication of requirements for open systems and, now, the IT DialTone, development of Technical Standards (formerly CAE and Preliminary Specifications) through an industry consensus review and adoption procedure (in parallel with formal standards work), and the development of tests and conformance criteria.

This leads to the preparation of a Product Standard which is the name used for the documentation that records the conformance requirements (and other information) to which a vendor may register a product.

The ‘‘X’’ Device is used by vendors to demonstrate that their products conform to the relevant Product Standard. By use of the Open Brand they guarantee, through the Open Brand Trade Mark License Agreement (TMLA), to maintain their products in conformance with the Product Standard so that the product works, will continue to work, and that any problems will be fixed by the vendor.

Open Group Publications

The Open Group publishes a wide range of technical documentation, the main part of which is focused on development of Technical Standards and product documentation, but which also includes Guides, Snapshots, Technical Studies, Branding and Testing documentation, industry surveys, and business titles.

There are several types of speci fication:

• TechnicalStandards (formerly CAE Specifications)

The Open Group Technical Standards form the basis for our Product Standards. These Standards are intended to be used widely within the industry for product development and procurement purposes.

Anyone developing products that implement a Technical Standard can enjoy the bene fits of a single, widely supported industry standard. Where appropriate, they can demonstrate product compliance through the Open Brand. Technical Standards are published as soon as they are developed, so enabling vendors to proceed with development of conformant products without delay.

• CAESpecifications

CAE Specifications and Developers ’ Specifications published prior to January 1998 have the same status as Technical Standards (see above).

• Preliminary Specifications

Preliminary Specifications have usually addressed an emerging area of technology and consequently are not yet supported by multiple sources of stable conformant implementations. They are published for the purpose of validation through implementation of products. A Preliminary Specification is as stable as can be achieved, through applying The Open Group ’s rigorous development and review procedures.

Preliminary Specifications are analogous to the trial-use standards issued by formal standards organizations, and developers are encouraged to develop products on the basis of them. However, experience through implementation work may result in significant (possibly upwardly incompatible) changes before its progression to becoming a Technical Standard. While the intent is to progress Preliminary Specifications to corresponding Technical Standards, the ability to do so depends on consensus among Open Group members.

vi Open Group T echnical Standard (1998)

Preface

• Consortium and TechnologySpecifications

The Open Group publishes speci fications on behalf of industry consortia. For example, it publishes the NMF SPIRIT procurement specifications on behalf of the Network Management Forum. It also publishes Technology Specifications relating to OSF/1, DCE, OSF/Motif, and CDE.

Technology Specifications (formerly AES Specifications) are often candidates for consensus review, and may be adopted as Technical Standards, in which case the relevant Technology Specification is superseded by a Technical Standard.

In addition, The Open Group publishes:

• Product Documentation

This includes product documentation — programmer ’s guides, user manuals, and so on— relating to the Pre-structured Technology Projects (PSTs), such as DCE and CDE. It also includes the Single UNIX Documentation, designed for use as common product documentation for the whole industry.

• Guides

These provide information that is useful in the evaluation, procurement, development, or management of open systems, particularly those that relate to the Technical Standards or Preliminary Specifications. The Open Group Guides are advisory, not normative, and should not be referenced for purposes of specifying or claiming conformance to a Product Standard.

• TechnicalStudies

Technical Studies present results of analyses performed on subjects of interest in areas relevant to The Open Group ’s Technical Program. They are intended to communicate the findings to the outside world so as to stimulate discussion and activity in other bodies and the industry in general.

Versions and Issues of Speci fications

As with all livedocuments, Technical Standards and Specifications require revision to align with new developments and associated international standards. To distinguish between revised specifications which are fully backwards compatible and those which are not:

• A new Version indicates there is no change to the definitive information contained in the previous publication of that title, but additions/ extensions are included. As such, it replaces the previous publication.

• A new Issue indicates there is substantive change to the definitive information contained in the previous publication of that title, and there may also be additions/ extensions. As such, both previous and new documents are maintained as current publications.

Corrigenda

Readers should note that Corrigenda may apply to any publication. Corrigenda information is published on the World-Wide Web at http://www.opengroup.org/corrigenda.

Ordering Information

Full catalogue and ordering information on all Open Group publications is available on the World-Wide Web at http://www.opengroup.org/pubs.

Preface

This Document The Distributed Relational Database Architecture Specification comprises three volumes: • Distributed Relational Database Architecture (DRDA) (the DRDA Reference) • Formatted Data Object Content Architecture (FD:OCA) (the FD:OCA Reference) • Distributed Data Management (DDM) Architecture (the DDM Reference) This volume, Formatted Data Object Content Architecture, describes the functions and services that make up the Formatted Data Object Content Architecture (FD:OCA). This architecture makes it possible to bridge the connectivity gap between environments with different data types and data representations methods. The FD:OCA is embedded in the Distributed Relational Database Architecture (DRDA), which identi fies and brackets the Formatted Data Object in its syntax. DRDA describes the connectivity between relational database managers that enables applications programs to access distributed relational data. This book is divided into five chapters: • Chapter 1 on page 1 introduces the DRDA speci fication set. • Chapter 2 on page 5 briefly states the requirements, purpose, objectives, and functions of FD:OCA.

• Chapter 3 on page 11 introduces the concepts that form the basis of FD:OCA. • Chapter 4 on page 25 provides the syntax, semantics, and pragmatics of the data structures found in FD:OCA.

• Chapter 5 on page 73 describes functional subsets and towers within FD:OCA, and defines what it means to be in compliance with the architecture.

The Glossary defines terms used within the book. Intended Audience This volume is intended as a reference for systems programmers and other developers who need to develop or adapt a product or program to attach to a communications network. Specifically, it will be used when developing implementations of the Distributed Relational Database Architecture. This book is a reference, not a tutorial. It is intended to complement individual product publications, but not to describe product implementations of the architecture. Typographic Conventions The following typographical conventions are used throughout this document: • Bold font is used for system elements that must be used literally, such as interface names and defined constants.

• Italic strings are used for emphasis or to identify the first instance of a word requiring definition. Italics in text also denote function names and variable values such as interface arguments.

• Normal font is used for the names of constants and literals. • The notation <file.h> indicates a header file.

viii Open Group T echnical Standard (1998)

Preface

• The notation [EABCD] is used to identify an error value EABCD. • Syntax, code examples, and user input in interactive examples are shown in fixed width font. • Variables within syntax statements are shown in italic fixedwidth font. Problem Reporting For any problems with DRDA-based software or vendor-supplied documentation, contact the software vendor ’s customer service department. Comments relating to this Open Group Technical Standard, however, should be sent to the addresses provided on the copyright page.

Trademarks

Motif® , OSF/1 ® , UNIX® , and the ‘‘X Device’’® are registered trademarks and IT DialTone^{TM} and The Open Group^{TM} are trademarks of The Open Group in the U.S. and other countries.

HP-UX® is a registered trademark of Hewlett-P ackard Company.

The following are trademarks of the IBM Corporation in the United States and other countries:

AIX® AS/400 ® DATABASE 2® DB2® Distributed Relational Database Architecture ® DRDA® IBM® MVS® Netview ® OS/2 ® OS/390 ® OS/400 ® RISC System/6000 ® SQL/DS ® System/390 ® VM® Intel® is a registered trademark of Intel Corporation.

Microsoft ® and Windows NT ® are registered trademarks of Microsoft Corporation.

NFS® is a registered trademark and Network File System^{TM} is a trademark of Sun Microsystems, Inc.

Solaris® is a registered trademark of Sun Microsystems, Inc.

VAX® is a registered trademark of Digital Equipment Corporation.

x Open Group T echnical Standard (1998)

ReferencedDocuments

These publications provide the background for understanding DRDA. DRDA Overview For an overview of DRDA, read: • Open Group Technical Standard, TBD 1998, DRDA Volume 1: Distributed Relational Database Architecture (DRDA) (ISBN: 1-85912-295-7, C812).

The DRDA Processing Model and Command Flows These publications help the reader to understand the DDM documentation and what is needed to implement the base functions required for a DRDA product: • Open Group Technical Standard, TBD 1998, DRDA Volume 3: Distributed Data Management (DDM) Architecture (ISBN: 1-85912-206-X, C814).

• Distributed Data Management Architecture General Information, GC21-9527 (IBM). • Distributed Data Management Architecture Implementation Programmer’s Guide, SC21-9529 (IBM). • Character Data Representation Architecture Reference,SC09-1390 (IBM). • Character Data Representation Architecture Registry, SC09-1391 (IBM). Communications, Security, Accounting, and Transaction Processing For information about distributed transaction processing, see the following: • CAE Specification, November 1995, Distributed Transaction Processing: The CPI-C Specification, Version 2 (ISBN: 1-85912-135-7, C419), published by The Open Group.

The following publications contain background information adequate for an in-depth understanding of DRDA’s use of TCP/IP: • Internetworking With TCP/IP VolumeI:Principles, Protocols,and Architecture, Douglas E. Corner, Prentice Hall, Englewood Cliffs, New Jersey, 1991,SC31-6144 (IBM).

• Internetworking With TCP/IP Volume II: Implementation and Internals, Douglas E. Corner, Prentice Hall, Englewood Cliffs, New Jersey, 1991,SC31-6145 (IBM).

• Internetworking With TCP/IP, Douglas E. Corner, SC09-1302 (IBM). • UNIX Network Programming, W. Richard Stevens, Prentice Hall, Englewood Cliffs, New Jersey, 1990, SC31-7193 (IBM).

• UNIX Networking, Kochan and Wood, Hayden Books, Indiana, 1989. • Introduction to IBM’s Transmission Control Protocol/Internet Protocol Products for OS/2, VM, and MVS, GC31-6080 (IBM).

• Transmission Control Protocol, RFC 793, Defense Advanced Research Projects Agency (DARPA).

Referenced Documents

Many IBM publications contain detailed discussions of SNA concepts and the LU 6.2 architecture. The following publications contain background information adequate for an indepth understanding of DRDA’s use of LU 6.2 functions: • SNA Conceptsand Products, GC30-3072 (IBM). • SNA TechnicalOverview, GC30-3073 (IBM). • SNA Transaction Programmer’s ReferenceManual forLU Type 6.2,GC30-3084 (IBM). • SNA LU6.2 Reference:PeerProtocols,SC31-6808 (IBM). • SNA Management Services:Alert Implementation Guide, SCnn-nnnn (IBM). • SNA Format and ProtocolReferenceManual: Architecture LogicFor LUType6.2 SC30-3269 (IBM). These are publications that contain background for DRDA’s use of The Open Group ’s OSF DCE security. A listing of security publications is available on The Open Group website at http://www.opengroup.org, under publications. Many titles are available for browsing in HTML. • CAE Specification, December 1995, Generic Security Service API (GSS-API) Base (ISBN: 1-85912-131-4, C441), published by The Open Group.

• CAE Specification, August 1997, DCE 1.1: Authentication and Security Services (C311), published by The Open Group as an electronic document (via ftp).

• The Open Group’s OSF DCE SIG Request For Comments 5.x, GSS-API Extensions for DCE, available from The Open Group.

• IETFRequestFor Comments 1508, Generic Security Service Application Program Interface. • IETFRequestFor Comments 1510, The Kerberos Network Authentication Service (V5). Data Definition and Exchange The following publications describe ISO SQL, FD:OCA, and CDRA: • Open Group Technical Standard, TBD 1998, DRDA Volume 2: Formatted Data Object Content Architecture (FD:OCA) (ISBN: 1-85912-201-9, C813) (this document).

• ISO/IEC 9075: 1992, Information Technology — Database Language SQL (technically identical to ANSI standard X3.135-1992).

• Character Data Representation Architecture Reference,SC09-1390 (IBM). • Character Data Representation Architecture Registry, SC09-1391 (IBM). • Character Data Representation Architecture, Executive Overview, GC09-1392 (IBM). Other • ANSI/IEEE Std. 745-1985, Binary Floating Point Arithmetic. • Dictionary ofComputing— Information Processing, Personal Computing, Telecommunications, Print and OfficeSystems, IBM-SpecificTerms, SC20-1699 (IBM).

xii Open Group T echnical Standard (1998)

Chapter 1

TheDRDA Specification

The Distributed Relational Database Architecture Specification comprises three volumes:

• Distributed Relational Database Architecture (DRDA) (the DRDA Reference)

• Formatted Data Object Content Architecture (FD:OCA) (the FD:OCA Reference)

• Distributed Data Management (DDM) Architecture (the DDM Reference)

DRDA is an open, published architecture that enables communication between applications and database systems on disparate platforms, whether those applications and database systems are provided by the same or different vendors and whether the platforms are the same or different hardware/ software architectures. DRDA is a combination of other architectures and the environmental rules and process model for using them. The architectures that actually comprise DRDA are Distributed Data Management (DDM) and Formatted Data Object Content Architecture (FD:OCA).

The Distributed Data Management (DDM) architecture provides the overall command and reply structure used by the distributed database. Fewer than 20 commands are required to implement all of the distributed database functions for communication between the Application Requester (client) and the Application Server.

The Formatted Data Object Content Architecture (FD:OCA) provides the data definition architectural base for DRDA. Descriptors defined by DRDA provide layout and data type information for all the information routinely exchanged between the Application Requesters and Servers. A descriptor organization is defined by DRDA to allow dynamic definition of user data that flows as part of command or reply data. DRDA also speci fies that the descriptors only have to flow once per answer set, regardless of the number of rows actually returned, thus minimizing data tra ffic on the wire.

It is recommended that the DRDA Reference be used as the main source of information and roadmap for implementing DRDA. This section describes the relationships among the above three volumes and provides the details on how they are used to develop a DRDA requester (client) or server. Overviews of DRDA and DDM are provided in this section and in more detail in the introductory sections of their respective volumes.

It is recommended that the introductory chapter of the DDM Reference, which describes its overall structure and basic concepts, is read either before reading the chapter in the DRDA Reference entitled The DRDA Processing Model and Command Flows or in conjunction with it. The rest of the DDM Reference should be used primarily as a reference when additional detail is needed to implement the functions and flows as defined in the DRDA Reference.

DRDA can flow over either SNA or TCP/IP transport protocols and the details and differences in doing so are provided in the third part of the DRDA Reference. It is expected that the developer is familiar with whichever transport protocol will be supported, as that level of detail is not provided in this documentation. Even if only implementing for TCP/IP , it is recommended that the developer be familiar with the two-phase commit recovery model as described in SNA LU 6.2 since that is the model used by DRDA for either of the transport protocols.

The DRDA Specification

Besides SNA and TCP/IP , DRDA also uses the following other architectures:

• Character Data Representation Architecture (CDRA)

• SNA Management Services Architecture (MSA) for problem determination support

• The Open Group Distributed Computing Environment (DCE)

For a better understanding of DRDA, the reader should have some familiarity with these architectures. (See Referenced Documents on page xi.)

Finally, DRDA is based on the Structured Query Language (SQL) but is not dependent on any particular level or dialect of it. It is not necessary to know the details of how to construct all the SQL statements, only to recognize certain types of statements and any host variables they may contain in order to map them to their DRDA equivalents.

1.1 The DRDA Reference

The DRDA Reference describes the necessary connection between an application and a relational database management system in a distributed environment. It describes the responsibilities of these participants, and specifies when the flows should occur. It describes the formats and protocols required for distributed database management system processing. It does not describe an Application Programming Interface (API) for distributed database management system processing.

This reference is divided into three parts. The first part describes the database access protocols. The second part describes the environmental support that DRDA requires, which includes network support. The third part contains the specific network protocols and characteristics of the environments these protocols run in, along with how these network protocols relate to DRDA.

1.2 The FD:OCA Reference

The FD:OCA Reference describes the functions and services that make up the Formatted Data Object Content Architecture (FD:OCA). This architecture makes it possible to bridge the connectivity gap between environments with different data types and data representation methods by providing constructs that describe the data being exchanged between systems.

The FD:OCA is embedded in the Distributed Relational Database Architecture, which identi fies and brackets the Formatted Data Object in its syntax. DRDA describes the connectivity between relational database managers that enables applications programs to access distributed relational data and uses FD:OCA to describe the data being sent to the server and/ or returned to the requester. For example, when data is being sent to the server for inserting into the database or being returned to the requester as a result of a database query, the data type (character, integer, floating point, and so on) and its characteristics (length, precision, byte-reversed or not, and so on) are all described by FD:OCA.

The FD:OCA Reference is presented in three parts:

• Overview material to give the reader a feel for FD:OCA. This material can be skimmed.

• Example material that shows how the FD:OCA mechanisms are used. This should be read for understanding.

• References to the detailed FD:OCA descriptions. A few of these topics should be read up front to gain experience with the style of presentation and the content of the first several

2 Open Group T echnical Standard (1998)

The DRDA Specification The FD:OCA Reference

triplets. The rest can be read when the level of detail presented in that chapter is required. This is reference material.

1.3 The DDM Reference

The DDM Reference describes the architected commands, parameters, objects, and messages of the DDM data stream. This data stream accomplishes the data interchange between the various pieces of the DDM model.

The DRDA Specification

Chapter 2

Introduction to FD:OCA

This chapter:

• Outlines the requirements for FD:OCA

• Describes how FD:OCA meets these requirements

• Illustrates the applicability of FD:OCA with an example

• Explains how to use this volume

2.1 Why is FD:OCA Needed

In the world of distributed and network computing, it is necessary to interchange electronic objects of various kinds, with and among like and unlike environments. This includes interchange with host computers, where the traditional files and databases are kept — the information assets of an enterprise. It also implies the increased need to interchange extracts from these databases.

When documents and objects of all kinds can be sent to and managed at a host as well as in dedicated outboard systems, the need to tap the central databases directly increases. Professionals who enter information into or extract information from a database also want to use their workstation ’s accuracy and flexibility for the electronic communication of such information.

However, the data found in databases or files is not immediately suited for free interchange between independent products, because typically it is not architected but has an implied structure and meaning. Since every data file and the related application programs can have their own convention about data representation and meaning, a common implicit architecture does not exist. The syntax and semantics of such data is only known to the programs familiar with the data, because of convention or independent communication, not because of architected control information accompanying the data.

What is FD:OCA Introduction to FD:OCA

2.2 What is FD:OCA

Formatted Data Object Content Architecture (FD:OCA) is designed to solve the above problems. FD:OCA can be viewed as a language that makes it possible to express the present format and meaning, as far as relevant, of any given data item. Format and meaning here refer to those aspects that are relevant for a program in a given environment, namely the data type and its representation. FD:OCA constructs can express such properties and can attach them to the data. The communication gap between products or environments with different data types and data representation methods is bridged using FD:OCA.

The term formatted data was coined when electronic text processing began. At that time, the major distinction between text and traditional data processing data was that text data was unformatted, while the latter had a fixed and strict format. In this document, we use the term formatted data for traditional data-processing-type data, and for any data that has an unarchitected but known format and meaning, and needs a corresponding description.

Typically, formatted data comes from, or is intended for, databases and files. Interchange of formatted data may be part of interchanging electronic mixed-object documents. But it may also occur as a process in itself — for instance when exporting or importing files, or when passing parameters from one application program to another, in the same or a different node of a network. (For the remainder of this document, the term database is used to mean small or large data collections, with or without internal structure and interdependences; in other words, simple files are always included when we talk about databases.)

6 Open Group T echnical Standard (1998)

Introduction to FD:OCA A Scenario

2.3 A Scenario

Figure 2-1 illustrates how a user, with the aid of an editor program, would manipulate a report containing various references to variables. The variables come from a database and accompany the report as a tabular resource, along with a description, called FD:OCA Descriptor.

. . .

. . . . . .

. . .

. . .

. . .

Document-Pr oper

Monthly Highlight Report

Project XYZ PM Cost Rev. ------

120135------

255------ ------1391306------2445------ ------40.546.5------87.0------

. . .

. . .

. . .

. . . . . .

. . .

. . .

. . . . . .

. . .

. . . . . .

. . .

. . .

. . . . . .

. . .

. . .

. . .

. . .

. . .

. . . . . .

. . .

. . . . . .

. . .

. . . . . .

. . .

. . .

. . . . . .

. . .

. . . . . .

. . .

. . .

------

1.60.7------

------

708.1

As shown in Fig. 4, the new r evenue of 87.0 M$ compar es favorably with

LastMonth’s

Highlight

Report

Preparing the new

Monthly Highlight

Report Mgmt.Info.Database

Resour ce Values

4051306

2306

: 46513652366: 87026714662: 80 60 Fig. 4

FD:OCA Resour ceDescriptor

f f f f

. . . .

. . . . additional Descriptor Structur ed Fields

additional Data Structur ed Fields

FDO Descriptor Intr oducer

Descriptor Content

FDO Data Intr oducer

Data V alues

Begin Indicator

End Indicator

FDO Descriptor Intr oducer LT

LT

LT

.

Attributes

f

FIELDA1

FIELDA1

FIELDA1 FIELDA2

FIELDA2

FIELDA2

FIELDX FIELDY

FIELDA FIELDB

FIELD1 FIELD3

FIELD2 RECORD 1 RECORD 2

RECORD 3

RECORD 4

RECORD 5

RECORD 6

Highest

Dimension

Second Highest Dimension

ggg lll kkk jjj iii hhh ggg lll kkk jjj iii hhh

lll kkk jjj iii ggg hhh a ee ggg lllkkkjjjiiihhh ccc bbb dddd f

a ee

bbb ccc dddd f

a bbb ccc dddd ee f

a ee

bbb ccc dddd f

a ee ggg

lll kkk jjj iii hhh ccc bbb dddd f

Second

Highest

Dimension

ThirdHighest

Dimension

Highest

Dimension

First Level of Partitioning

Second Level of Partitioning

Third Level of Partitioning

f f

FDO Descriptor Intr oducer

LTIdentity

Field_type

Type_parms

Extent/Dim

Extent/Dim SDAB132341

FDO Data Intr oducer

123765123765 756274457234 1000711070 776278477238 456234456734 71107017000 476237456734 0081711070 234856486238 80018118000 234456476838

FDO Descriptor Intr oducer

LTIdentity

Field_type

Type_parms SDAB1323

LTIdentity

Field_type

Type_parms

Extent/Dim SDAB2105009

LTIdentity

Low_lvl_id

Elem_taken

Rep_factor RLOA2A102

LTIdentity

Low_lvl_id

Elem_taken

Rep_factor

Rep_factor RLOA1B104B241B2102

FDO Data Intr oducer

123765 456234 1000 476238 TEX2TEX5 TEXXXXXXXX

TEXXXXXXXX XXXXXXXXXT

XXXXXXXXXT

f

FDO Descriptor Intr oducer

LTIdentity

Field_type

Type_parms

Extent/Dim SDAB13247 LTIdentityLow_lvl_id

Elem_taken

Rep_factor

Low_lvl_id

Rep_factor RLOA1B181B151B173

FDO Data Intr oducer

7745

2371

2375

6814

5437 12291257123712375681 19471278294712472345 23455681234512341237 12351257153742375681 5681568154811947 3947494759476234 1234

FDO Descriptor Intr oducer

LTIdentity

Field_type

Type_parms

Extent/Dim SDAB1105003 LTIdentityLow_lvl_id

Elem_taken

Rep_factor RLOA4B102

LTIdentity

Low_lvl_id

Elem_taken

Rep_factor RLOA6A403

LTIdentity

Low_lvl_id

Elem_taken

Rep_factor

Rep_factor RLOA5A101A201A301

LTIdentity

Low_lvl_id

Elem_taken

Rep_factor

Rep_factor RLOA1B11B101

LTIdentity

Low_lvl_id

Elem_taken

Rep_factor

Rep_factor RLOA2B101B141

LTIdentity

Low_lvl_id

Elem_taken

Rep_factor

Rep_factor RLOA3B121B101 LTIdentityLow_lvl_id

Elem_taken

Rep_factor

Low_lvl_id

Rep_factor RLOA7A501A601

FDO Data Intr oducer

aggg bbbhhh ccciii ddddjjj eekkk flll

f f f f f f f f f f f f f

__________________

f f f f

and Subset

Additional T ower DRDA

Support T ower

BASE

f f f f f

Index

ANSI............................................................................79 application .................................................................79 application program ................................................79 array.............................................................................79 attribute ......................................................................79 attribute triplets ........................................................79 attribute triplets references. ....................................28 base support level.....................................................79 base-and-towers concept ........................................79 BITS..............................................................................79 CCSID .........................................................................79 CDRA ..........................................................................80 CGCSGID ...................................................................80 CHAR ..........................................................................80 character .....................................................................80 character code............................................................80 character data types. ...........................................42-43 character identi fier ...................................................80 character set...............................................................80 character string. .........................................................80 character strings ........................................................48 characteristics ............................................................17 CODE ..........................................................................80 code page ....................................................................80 code point ...................................................................80 code point assignments ...........................................78 coded graphic character ..........................................80 coded graphic character set....................................80 column ........................................................................81 compliance rules .......................................................77 compliance rules for object generator ..................77 compliance rules for object receiver .....................77 constituents ................................................................12 constructs ...................................................................12 continue preceding triplet ......................................35 conventions used ......................................................25 CPGID.........................................................................81 CPT..............................................................................35 data arrays ..................................................................14 data component content .........................................66 data element ..............................................................81 data stream. ................................................................81 data type .....................................................................81 data types ........................14,36, 38, 42-43, 49, 52, 61 database ......................................................................81 DBCS...........................................................................81 default .........................................................................81 describing data arrays and data types .................17 descriptor attribute triplets ....................................28 descriptor component content ...............................28 dimension ...................................................................81 dimensions .................................................................15 document. ...................................................................81 document component ..............................................81 document content architecture ..............................81 document editing. .....................................................81 document element ....................................................81 DRDA ..........................................................................82 EBCDIC.......................................................................82 element. .......................................................................82 Encoding Scheme. .....................................................82 error handling ............................................................67 ESID.............................................................................82 exception ....................................................................82 exception action ........................................................82 exception condition ..................................................82 exception conditions ................................................67 exception IDs .............................................................71 exception reporting ..................................................69 extent ...........................................................................82 extents .........................................................................15 factoring ......................................................................82 FD:OCA ......................................................................82 FD:OCA characteristics ...........................................17 FD:OCA compliance rules ......................................77 FD:OCA concepts .....................................................11 FD:OCA constituents ...............................................12 FD:OCA constructs ..................................................12 FD:OCA data arrays .................................................14 FD:OCA data component content ........................66 FD:OCA data types ..................................................14 FD:OCA description. ..................................................6 FD:OCA descriptor component content ..............28 FD:OCA dimensions ................................................15 FD:OCA example ........................................................7 FD:OCA examples ....................................................17 FD:OCA extents ........................................................15 FD:OCA motivation ...................................................5 FD:OCA object constituents ...................................27 FD:OCA partitions ...................................................15 FD:OCA scenario ........................................................7 FD:OCA subarrays ...................................................16

DRDA Volume 2: F ormatted Data Object Content Architecture (FD:OCA) 89

Index

FD:OCA subsets ........................................................73 FD:OCA terms ...........................................................15 FD:OCA version. .......................................................73 FDO .............................................................................82 fixed point data types ..............................................52 floating point data types .........................................61 formatted data ...........................................................83 formatted data object (FDO) ..................................83 function set.................................................................83 GCGID ........................................................................83 GCID ...........................................................................83 GCSGID ......................................................................83 GDA.............................................................................31 general purpose triplets ..........................................35 general syntax exceptions .......................................67 GID ..............................................................................83 Global Identi fier (GID) ............................................83 graphic character ......................................................83 graphic character identi fier ....................................83 group data array .......................................................31 hexadecimal ...............................................................83 ID..................................................................................83 IEC...............................................................................83 IEEE.............................................................................83 implementation support data ................................35 industry standards .....................................................9 integer data types .....................................................49 IPDS.............................................................................84 ISD...............................................................................35 ISO...............................................................................84 ISO/IEC ......................................................................84 Kanji.............................................................................84 LID...............................................................................84 local extent .................................................................84 local identi fier (LID).................................................84 location .......................................................................84 lowercase ....................................................................84 mandatory support level ........................................84 MDD............................................................................33 Meaning ......................................................................84 metadata definition ..................................................33 MO:DCA.....................................................................84 Name ...........................................................................84 nibble ...........................................................................84 notation conventions .................................................9 nullable group data array .......................................31 numeric character strings .......................................48 numeric data types ...................................................49 object ...........................................................................84 object constituents ....................................................27 object data ..................................................................85 object-related exceptions ........................................68 Offset ...........................................................................85 parameter ...................................................................85 partition ......................................................................85 partitioning ................................................................85 partitions ....................................................................15 plane ............................................................................85 pragmatics ..................................................................85 PTOCA ........................................................................85 Range ...........................................................................85 registry of data types ...............................................36 regular array ..............................................................85 repeating group. ........................................................85 resource. ......................................................................85 RLO..............................................................................30 row ...............................................................................85 row layout ..................................................................30 SBCS............................................................................86 SBIN.............................................................................86 SDA..............................................................................29 semantics ....................................................................86 simple data array ......................................................29 slice ..............................................................................86 string data types .......................................................38 structured field..........................................................86 structured field introducer .....................................86 subarrays ....................................................................16 subset ..........................................................................86 subsetting tower .......................................................86 syntax ..........................................................................86 syntax diagrams ..........................................................8 syntax exceptions .....................................................67 tag ................................................................................86 terms ............................................................................15 triplet. ..............................................................28,35, 86 triplet identi fier .........................................................86 Type .............................................................................86 UBIN............................................................................87 UNDF ..........................................................................87 uppercase ...................................................................87

90 Open Group T echnical Standard (1998)