Open Group Technical Standard

DRDA Volume 1: Distributed Relational Database Architecture (DRDA)

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 1: Distributed Relational Database Architecture (DRDA)

ISBN:1-85912-295-7 Document Number: C812

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 ............................................................................. 9 1.3 DDM Reference ........................................................................................... 10

Part 1 Database Access Protocol ............................................................. 15

Chapter 2 Introduction to DRDA ........................................................................ 17

2.1 DRDA Structure and Other Architectures ............................................ 17 2.2 DRDA and SQL ........................................................................................... 17 2.3 DRDA Connection Architecture .............................................................. 18 2.4 Types of Distribution ................................................................................. 18 2.5 DRDA Protocols and Functions ............................................................... 20

Chapter 3 Using DRDA — Overall Flows ........................................................ 23

3.1 Introduction to Application Support Protocol Flows ......................... 23 3.1.1 Initialization Flows .................................................................................. 23 3.1.2 Bind Flows ................................................................................................. 27 3.1.3 SQL Statement Execution Flows .......................................................... 29 3.1.4 Commit Flows .......................................................................................... 30 3.1.5 Termination Flows ................................................................................... 32

Chapter 4 The DRDA Processing Model and Command Flows .............................................................................................................. 35

4.1 DDM and the Processing Model .............................................................. 36 4.2 DRDA’s Relationship to DDM ................................................................. 37 4.3 The DRDA Processing Model. .................................................................. 38 4.3.1 DRDA Managers ...................................................................................... 38 4.3.1.1 SNA Communications Manager ....................................................... 38 4.3.1.2 SNA Sync Point Communications Manager ................................... 39 4.3.1.3 TCP/IP Communications Manager .................................................. 39 4.3.1.4 Agent ....................................................................................................... 39 4.3.1.5 Supervisor .............................................................................................. 40 4.3.1.6 Security Manager .................................................................................. 40 4.3.1.7 Directory ................................................................................................. 40 4.3.1.8 Dictionary ............................................................................................... 41 4.3.1.9 Resynchronization Manager. .............................................................. 41 4.3.1.10 Sync Point Manager .............................................................................. 41 4.3.1.11 SQLApplication Manager .................................................................. 41 4.3.1.12 Relational Database Manager ............................................................ 43 4.3.1.13 CCSID Manager .................................................................................... 44 4.3.2 The DRDA Processing Model Flow ..................................................... 44

Contents

4.3.3 Product-Unique Extensions ................................................................... 50 4.3.4 Diagnostic and Problem Determination Support in DRDA ........... 50 4.4 DDM Commands and Replies ................................................................. 52 4.4.1 Accessing a Remote Relational Database Manager .......................... 52 4.4.2 DRDA Security Flows ............................................................................. 59 4.4.2.1 Identi fication and Authentication Security Flows ......................... 60 4.4.3 Performing the Bind Operation and Creating a Package ................ 62 4.4.4 Deleting an Existing Package ................................................................ 67 4.4.5 Performing a Rebind Operation. ........................................................... 68 4.4.6 Activating and Processing Queries ...................................................... 70 4.4.6.1 Fixed-Row Protocol .............................................................................. 71 4.4.6.2 Limited Block Protocol ........................................................................ 76 4.4.7 Executing a Bound SQL Statement ...................................................... 82 4.4.7.1 Executing Ordinary Bound SQL Statements. .................................. 82 4.4.7.2 Invoking a Stored Procedure that Returns Result Sets ................. 84 4.4.8 Preparing an SQL Statement ................................................................. 91 4.4.9 Retrieving the Data Variable Definitions of an SQL Statement ..... 93 4.4.10 Executing a Describe Table SQL Statement. ....................................... 94 4.4.11 Executing a Dynamic SQL Statement .................................................. 95 4.4.12 Commitment of Work in DRDA ........................................................... 96 4.4.12.1 Commitment of Work in a Remote Unit of Work .......................... 97 4.4.12.2 Commitment of Work in a Distributed Unit of Work ................... 100

Chapter 5 Data Definition and Exchange ....................................................... 117

5.1 Use of FD:OCA ............................................................................................ 117 5.2 Use of Base and Option Sets ..................................................................... 118 5.2.1 BasicFD:OCA Object Contained in DDM .......................................... 118 5.2.2 DRDA FD:OCA Object ........................................................................... 119 5.2.3 Early and Late Descriptors. .................................................................... 121 5.3 Relationship of DRDA and DDM Objects and Commands ............... 124 5.3.1 DRDA Command to Descriptor Relationship ................................... 124 5.3.2 Descriptor Classes ................................................................................... 127 5.4 DRDA Descriptor Definitions .................................................................. 130 5.5 Late Descriptors .......................................................................................... 131 5.5.1 Late Array Descriptors ........................................................................... 131 5.5.1.1 SQLCA with Data Array Description ............................................... 132 5.5.1.2 Data Array Description for Multi-Row Inserts. .............................. 134 5.5.2 Late Row Descriptors .............................................................................. 134 5.5.2.1 Row Description for One Data Row ................................................. 135 5.5.2.2 Row Description for One Row with SQLCA and Data ................ 136 5.5.3 Late Group Descriptors .......................................................................... 136 5.5.3.1 SQLData Value Group Description .................................................. 137 5.6 Early Descriptors. ........................................................................................ 138 5.6.1 Initial DRDA Type Representation ...................................................... 138 5.6.2 Early Array Descriptors .......................................................................... 138 5.6.2.1 SQLRSLRDArray Description ........................................................... 139 5.6.2.2 SQLCINRD Array Description .......................................................... 140 5.6.2.3 SQLSTTVRBArray Description. ........................................................ 141

iv Open Group T echnical Standard (1998)

Contents

5.6.2.4 SQLCA with SQLPA Array Description .......................................... 142 5.6.2.5 SQLCA with SQLDA Array Description ......................................... 143 5.6.3 Early Row Descriptors ............................................................................ 144 5.6.3.1 SQLResult Set Description ................................................................. 144 5.6.3.2 SQLResult Set Column Information Description ......................... 145 5.6.3.3 SQLStatement Variables Description .............................................. 146 5.6.3.4 SQLStatement Row Description ....................................................... 147 5.6.3.5 SQLObject Name Row Description ................................................. 148 5.6.3.6 SQLNumber of Elements Row Description ................................... 149 5.6.3.7 SQLPrivileges Area Repeating Group Row Description ............. 150 5.6.3.8 SQLCommunication Area Row Description ................................. 151 5.6.3.9 SQLData Area Row Description ....................................................... 152 5.6.4 Early Group Descriptors ........................................................................ 153 5.6.4.1 SQLResult Set Group Description .................................................... 153 5.6.4.2 SQLResult Set Column Information Group Description ............ 155 5.6.4.3 SQLStatement Variables Group Description ................................. 157 5.6.4.4 SQLStatement Group Description ................................................... 159 5.6.4.5 SQLObject Name Group Description .............................................. 160 5.6.4.6 SQLNumber of Elements Group Description ................................ 161 5.6.4.7 SQLPrivileges Area Group Description .......................................... 162 5.6.4.8 SQLCommunication Area Group Description .............................. 164 5.6.4.9 SQLCommunication Area Exceptions Group Description ......... 165 5.6.4.10 SQLData Area Group Description ................................................... 166 5.6.5 Early Environmental Descriptors ......................................................... 168 5.6.5.1 Four-Byte Integer .................................................................................. 172 5.6.5.2 Two-Byte Integer ................................................................................... 173 5.6.5.3 One-Byte Integer ................................................................................... 174 5.6.5.4 Sixteen-Byte Float ................................................................................. 175 5.6.5.5 Eight-Byte Float ..................................................................................... 176 5.6.5.6 Four-Byte Float ...................................................................................... 177 5.6.5.7 Fixed Decimal ........................................................................................ 178 5.6.5.8 Zoned Decimal ...................................................................................... 179 5.6.5.9 Numeric Character ............................................................................... 180 5.6.5.10 Result Set Locator ................................................................................. 181 5.6.5.11 Date.......................................................................................................... 182 5.6.5.12 Time......................................................................................................... 183 5.6.5.13 Timestamp. ............................................................................................. 184 5.6.5.14 Fixed Bytes ............................................................................................. 185 5.6.5.15 Variable Bytes ........................................................................................ 186 5.6.5.16 Long Variable Bytes.............................................................................. 187 5.6.5.17 Null-Terminated Bytes......................................................................... 188 5.6.5.18 Null-Terminated SBCS......................................................................... 189 5.6.5.19 Fixed Character SBCS.......................................................................... 190 5.6.5.20 Variable Character SBCS..................................................................... 191 5.6.5.21 Long Variable Character SBCS........................................................... 192 5.6.5.22 Fixed-Character DBCS (GRAPHIC). ................................................. 193 5.6.5.23 Variable-Character DBCS (GRAPHIC). ............................................ 194 5.6.5.24 Long Variable Character DBCS (GRAPHIC) .................................. 195

Contents

5.6.5.25 Fixed Character Mixed ........................................................................ 196 5.6.5.26 Variable Character Mixed ................................................................... 197 5.6.5.27 Long Variable Character Mixed ......................................................... 198 5.6.5.28 Null-Terminated Mixed ....................................................................... 199 5.6.5.29 Pascal L String Bytes ............................................................................ 200 5.6.5.30 Pascal L String SBCS............................................................................. 201 5.6.5.31 Pascal L String Mixed........................................................................... 202 5.6.6 Late Environmental Descriptors ........................................................... 203 5.7 FD:OCA Meta Data Summary ................................................................. 205 5.7.1 Overriding Descriptors to Handle Problem Data ............................. 210 5.7.1.1 Overriding Everything. ........................................................................ 210 5.7.1.2 Overriding Some User Data ............................................................... 211 5.7.1.3 Assigning LIDs to O Triplets .............................................................. 212 5.7.2 MDD Materialization Rules ................................................................... 213 5.7.3 Error Checking and Reporting for Descriptors ................................. 213 5.7.3.1 General Errors ........................................................................................ 213 5.7.3.2 MDD Errors ............................................................................................ 214 5.7.3.3 SDA Errors.............................................................................................. 214 5.7.3.4 GDA/CPT Errors .................................................................................. 214 5.7.3.5 RLO Errors.............................................................................................. 214 5.8 DRDA Examples ......................................................................................... 215 5.8.1 Environmental Description Objects ..................................................... 215 5.8.1.1 Early Environmental Descriptors ...................................................... 215 5.8.1.2 Early Data Unit Descriptors. ............................................................... 217 5.8.1.3 Late Data Unit Descriptors ................................................................. 218 5.8.2 Command Execution Examples ........................................................... 218 5.8.2.1 EXECUTEIMMEDIATE...................................................................... 219 5.8.2.2 Open Query Statement ........................................................................ 219 5.8.2.3 Insert (Multi-Row) ................................................................................ 222 5.8.2.4 Call (Stored Procedure) ....................................................................... 222 5.8.2.5 Call (Stored Procedure Returning Result Sets)............................... 224

Chapter 6 Names ............................................................................................................ 227

6.1 End Users ...................................................................................................... 228 6.1.1 Support for End-User Names ................................................................ 228 6.2 RDBs.............................................................................................................. 229 6.3 Tables and Views ........................................................................................ 230 6.4 Packages ........................................................................................................ 231 6.4.1 Package Name .......................................................................................... 231 6.4.2 Package Consistency Token ................................................................... 232 6.4.3 Package Version ID.................................................................................. 232 6.4.4 Sections ...................................................................................................... 233 6.5 Stored Procedure Names ........................................................................... 235 6.6 Synonyms and Aliases ............................................................................... 236 6.7 Default Mechanisms for Standardized Object Names ........................ 236 6.8 Target Program ............................................................................................ 237

vi Open Group T echnical Standard (1998)

Contents

Chapter 7 DRDA Rules ............................................................................................. 239

7.1 Connection Allocation (CA Rules).......................................................... 239 7.2 Mapping of RMs to SQLSTATEs (CD Rules) ........................................ 241 7.3 Connection Failure (CF Rules) ................................................................. 241 7.4 Commit/Rollback Processing (CR Rules) ............................................. 242 7.5 Connection Usage (CU Rules).................................................................. 245 7.6 Conversion of Data Types (DC Rules) ................................................... 246 7.7 Data Representation Transformation (DT Rules) ................................ 247 7.8 RDB-Initiated Rollback (IR Rules)........................................................... 250 7.9 Optionality (OC Rules) .............................................................................. 251 7.10 Program Binding (PB Rules) ..................................................................... 252 7.11 Security (SERules)...................................................................................... 255 7.12 SQL Section Number Assignment (SN Rules). ..................................... 256 7.13 Stored Procedures (SP Rules) ................................................................... 257 7.14 SETStatement (STRules) .......................................................................... 258 7.15 Serviceability (SV Rules) ........................................................................... 259 7.16 Update Control (UP Rules) ....................................................................... 261 7.17 Passing Warnings to the Application Requester (WN Rules) ........... 262 7.18 Names ........................................................................................................... 263 7.18.1 End-User Names (EUN Rules) .............................................................. 263 7.18.2 SQL Object Names (ON Rules)............................................................. 263 7.18.3 Relational Database Names (RN Rules) ............................................. 263 7.18.4 Target Program Names (TPN Rules) ................................................... 264 7.19 Query Processing ........................................................................................ 266 7.19.1 Blocking ..................................................................................................... 266 7.19.1.1 BlockFormats (BFRules) .................................................................... 266 7.19.1.2 BlockSize (BSRules) ............................................................................ 268 7.19.1.3 Chaining (CH Rules) ............................................................................ 269 7.19.2 Query Data Transfer Protocols (QP Rules)......................................... 270 7.19.3 Query Data or Result Set Transfer (QT Rules)................................... 271 7.19.4 Additional Query and Result Set Termination Rules ....................... 272 7.19.4.1 Rules for OPNQRY,CNTQRY, CLSQRY, and EXCSQLSTT ....... 273 7.19.4.2 Rules for FETCH ................................................................................... 277 7.19.4.3 Rules for CLOSE ................................................................................... 280

Chapter 8 SQLSTATE Usage .................................................................................. 283

8.1 DRDA Reply Messages and SQLSTATE Mappings. ............................ 283 8.2 SQLSTATEs that DRDA References ........................................................ 285

Part 2 Environmental Support ................................................................. 289

Chapter 9 Environmental Support ...................................................................... 291

9.1 DDM Communications Model and Network Protocol Support ...... 291 9.2 Accounting ................................................................................................... 292 9.3 Transaction Processing .............................................................................. 292

Contents

Chapter 10 Security ......................................................................................................... 293

10.1 DCE Security Mechanisms with GSS-API............................................. 293 10.2 Userid and Password Security Mechanism ........................................... 295 10.3 Userid, Password, and New Password Security Mechanism ............ 296 10.4 Userid-Only Security Mechanism ........................................................... 297

Chapter 11 Problem Determination. ..................................................................... 299

11.1 Network Management Tools and Techniques ...................................... 299 11.1.1 Standard Focal Point Messages ............................................................. 299 11.1.2 Focal Point ................................................................................................. 299 11.1.3 Correlation ................................................................................................ 300 11.2 DRDA Required Problem Determination and Isolation Enhancements. ............................................................................................. 301 11.2.1 Correlation Displays ............................................................................... 301 11.2.2 DRDA Diagnostic Information Collection and Correlation ........... 301 11.2.2.1 Data Collection ...................................................................................... 301 11.2.2.2 Correlation Between Focal Point Messages and Supporting Data .................................................................................... 301 11.3 Generic Focal Point Messages and Message Models. .......................... 302 11.3.1 When to Generate Alerts ........................................................................ 302 11.3.2 Alerts and Alert Structure ...................................................................... 302 11.3.2.1 Alert Implementation Basics .............................................................. 302 11.3.3 Error Condition to Alert Model Mapping .......................................... 303 11.3.3.1 Specific Alert to DDM Reply Message Mapping ........................... 303 11.3.3.2 Additional Alerts at the Application Requester ............................. 305 11.3.3.3 DRDA-Defined Alert Models ............................................................. 305 11.3.4 Alert Example ........................................................................................... 323 11.3.4.1 Major Vector/Subvector/Sub field Construction ........................... 323

Chapter 12 Data Staging Area .................................................................................. 331

12.1 Value of the Data Staging Area ................................................................ 331 12.2 The Data Staging Area Model .................................................................. 332 12.3 Components of a Data Staging Area ...................................................... 333 12.4 Data Staging Area Table Formats ............................................................ 334 12.4.1 Data Staging Area Data Table ............................................................... 334 12.4.2 Data Staging Area Control Table .......................................................... 335

Part 3 Network Protocols ............................................................................. 337

Chapter 13 SNA. ................................................................................................................ 339

13.1 SNA and the DDM Communications Model ........................................ 339 13.2 What You Need to Know About SNA and LU 6.2............................... 340 13.3 LU 6.2............................................................................................................. 341 13.4 LU 6.2 Verb Categories .............................................................................. 342 13.5 LU 6.2 Product-Support Subsetting ........................................................ 343 13.6 LU 6.2 Base and Option Sets..................................................................... 344 13.6.1 Base Set Functions ................................................................................... 344 13.6.1.1 Basic Conversation Verb Category. ................................................... 344

viii Open Group T echnical Standard (1998)

Contents

13.6.1.2 Type-Independent Verb Category ..................................................... 344 13.6.2 Option Set Functions ............................................................................... 344 13.6.2.1 Basic Conversation Verb Category. ................................................... 344 13.6.2.2 Type-Independent Verb Category ..................................................... 345 13.7 LU 6.2 and DRDA ....................................................................................... 346 13.7.1 Initializing a Conversation .................................................................... 346 13.7.1.1 LU 6.2Verbs that the Application Requester Uses ........................ 346 13.7.1.2 LU 6.2Verbs that the Application Server Uses............................... 348 13.7.1.3 Initialization Flows ............................................................................... 349 13.7.2 Processing a DRDA Request. ................................................................. 354 13.7.2.1 LU 6.2Verbs that the Application Requester Uses ........................ 355 13.7.2.2 LU 6.2Verbs that the Application Server Uses............................... 355 13.7.2.3 Bind Flows .............................................................................................. 356 13.7.2.4 SQLStatement Execution Flows ....................................................... 359 13.7.3 Terminating a Conversation .................................................................. 361 13.7.3.1 LU 6.2Verbs that the Application Requester Uses ........................ 362 13.7.3.2 LU 6.2Verbs that the Application Server Uses............................... 362 13.7.3.3 Termination Flow— SYNC_LEVEL(NONE) Conversation ......... 363 13.7.3.4 Termination Flow— SYNC_LEVEL(SYNCPT) Conversation. ..... 363 13.7.4 Commit Flows on SYNC_LEVEL(NONE) Conversations. ............. 364 13.7.5 Rollback Flows on SYNC_LEVEL(NONE) Conversations ............. 365 13.7.6 Commit Flows on SYNC_LEVEL(SYNCPT) Conversations .......... 365 13.7.7 Rollback Flows on SYNC_LEVEL(SYNCPT) Conversations ......... 366 13.7.8 Handling Conversation Failures .......................................................... 367 13.7.9 Managing Conversations Using Distributed Unit of Work ............ 367 13.8 SNA Environment Usage in DRDA ........................................................ 368 13.8.1 Problem Determination in SNA Environments. ................................ 368 13.8.1.1 LUWID.................................................................................................... 368 13.8.1.2 DRDA LUWID and Correlation of Diagnostic Information ........ 368 13.8.1.3 Data Collection ...................................................................................... 369 13.8.1.4 Alerts and Supporting Data in SNA Environments ...................... 369 13.8.2 Rules Usage for SNA Environments. ................................................... 369 13.8.2.1 LU 6.2Usage of Connection Allocation Rules ................................ 369 13.8.2.2 LU 6.2Usage of Commit/Rollback Processing Rules ................... 370 13.8.2.3 LU 6.2Usage of Security (SERules).................................................. 370 13.8.2.4 LU 6.2Usage of Serviceability Rules ................................................ 371 13.8.2.5 LU 6.2Usage of Names ....................................................................... 371 13.8.3 Transaction Program Names ................................................................. 373

Chapter 14 TCP/IP ........................................................................................................... 375

14.1 TCP/IP and the DDM Communications Model .................................. 375 14.2 What You Need to Know About TCP/IP .............................................. 375 14.3 TCP/IP .......................................................................................................... 376 14.3.1 Transport Control Protocol (TCP)........................................................ 376 14.3.2 Application Services. ............................................................................... 377 14.4 Sockets Interface ......................................................................................... 377 14.5 TCP/IP and DRDA..................................................................................... 378 14.5.1 Initializing a Connection ........................................................................ 378

Contents

14.5.1.1 Initialization Flows ............................................................................... 378 14.5.2 Processing a DRDA Request. ................................................................. 380 14.5.2.1 Bind Flows .............................................................................................. 380 14.5.2.2 SQLStatement Execution Flows ....................................................... 381 14.5.3 Terminating a Connection. ..................................................................... 382 14.5.4 Commit Flows .......................................................................................... 383 14.5.4.1 Remote Unit of Work ........................................................................... 383 14.5.4.2 Distributed Unit of Work Using DDM Sync Point Manager ....... 384 14.5.5 Handling Connection Failures .............................................................. 386 14.6 TCP/IP Environment Usage in DRDA .................................................. 387 14.6.1 Problem Determination in TCP/IP Environments ........................... 387 14.6.1.1 Standard Focal Point Messages .......................................................... 387 14.6.1.2 Focal Point Support .............................................................................. 387 14.6.1.3 Correlation and Correlation Display ................................................ 387 14.6.2 Rules Usage for TCP/IP Environments .............................................. 388 14.6.2.1 TCP/IP Usage of Connection Allocation Rules ............................. 388 14.6.2.2 TCP/IP Usage of Commit/Rollback Processing Rules ................ 388 14.6.2.3 TCP/IP Usage of Security (SERules) ............................................... 389 14.6.2.4 TCP/IP Usage of Serviceability Rules .............................................. 389 14.6.2.5 TCP/IP Usage of Relational Database Names Rules .................... 389 14.6.2.6 TCP/IP Usage of PORT for DRDA Service Rules.......................... 389 14.6.3 Service Names .......................................................................................... 390

Appendix A Building Statement-Level SQLCAs for Multi-Row Fetches. .......................................................................................................... 391

Appendix B DDM Managers, Commands, and Reply Messages ......... 395

B.1 DDM Manager Relationship to DRDA Functions ............................... 395 B.2 DDM Commands and Reply Messages ................................................. 396

Glossary ....................................................................................................... 461

Index ............................................................................................................... 469

List of Figures

2-1 Types of Distribution of Database Function ............................................ 19 2-2 DRDA Network. ............................................................................................. 20 2-3 DRDA Network Implementation Example .............................................. 21 3-1 Logical Flow: Initialization Flows with SNA Security. .......................... 25 3-2 Logical Flow: Initialization Flows with DCE Security ........................... 26 3-3 Logical Flow: Bind Flows ............................................................................. 28 3-4 Logical Flow: SQL Statement Execution Flows ....................................... 30 3-5 Logical Flow: DRDA Two-Phase Commit ................................................ 31 3-6 Logical Flow: DRDA One-Phase Commit Using DDM

Commands ...................................................................................................... 31 3-7 Logical Flow: DRDA Two-Phase Commit Termination Flows Using DDM Commands ............................................................................... 32

x Open Group T echnical Standard (1998)

Contents

3-8 Logical Flow: SNA Termination Flows on Protected

Conversations ................................................................................................. 33 4-1 DRDA Processing Model. ............................................................................. 45 4-2 DRDA Flows to Establish a Connection to a Remote Database Manager ........................................................................................................... 53 4-3 DCE Security Flows ....................................................................................... 60 4-4 DRDA Flows Associated with Binding and/ or Package Creation (Part 1).............................................................................................................. 63 4-5 DRDA Flows Associated with Binding and/ or Package Creation (Part 2).............................................................................................................. 64 4-6 DRDA Flows Associated with Dropping an Existing Package ............ 67 4-7 DRDA Flows Associated with the Rebinding of an Existing Package ............................................................................................................ 69 4-8 DRDA Flows Associated with Fixed-Row Protocol Query Processing (Part 1) ......................................................................................... 71 4-9 DRDA Flows Associated with Fixed-Row Protocol Query Processing (Part 2) ......................................................................................... 72 4-10 DRDA Flows Associated with Limited Block Protocol Query Processing ........................................................................................................ 77 4-11 DRDA Flows Associated with Executing a Bound SQL Statement .... 82 4-12 DRDA Flows Associated with Executing a Stored Procedure (Part 1).............................................................................................................. 85 4-13 DRDA Flows Associated with Executing a Stored Procedure (Part 2).............................................................................................................. 86 4-14 DRDA Flows Associated with Preparing an SQL Statement ............... 91 4-15 DRDA Flows Associated with Describing a Bound SQL Statement. .. 93 4-16 DRDA Flows Associated with Describing a Table ................................. 94 4-17 DRDA Flows Associated with Immediate Execution of SQL Work ... 95 4-18 DRDA Flows to Commit a Remote Unit of Work................................... 97 4-19 DRDA Flows Associated with Executing a Bound SQL CALL Statement ......................................................................................................... 99 4-20 DRDA Sample Con figuration ..................................................................... 101 4-21 DRDA RDBUPDRM Example Flow........................................................... 102 4-22 Single RDB Update at a DRDA Remote Unit of Work AS.................... 103 4-23 Single RDB Update Using Distributed Unit of Work ............................. 106 4-24 Multi-Relational Database Update. ............................................................ 110 4-25 RDB at AS1 Initiates Rollback ..................................................................... 113 4-26 RDB at AS2 Initiates Rollback ..................................................................... 114 4-27 RDB at AS3 Initiates Rollback ..................................................................... 114 5-1 Basic FD:OCA Object .................................................................................... 118 5-2 Conceptual View of a DRDA FD:OCA Object ........................................ 120 5-3 SQLDTARD Array Descriptor (SQLCAs and Data as Reply Data) .... 132 5-4 SQLDTAMRW Array Descriptor (Multi-Row Insert Data) .................. 134 5-5 SQLDTA Row Descriptor ............................................................................. 135 5-6 SQLCADTA Row Descriptor (One Row with SQLCA and Associated Data) ............................................................................................ 136 5-7 SQLDTAGRP Group Descriptor (Field Specs for One Row of SQL Data) ........................................................................................................ 137

Contents

5-8 SQLRSLRD Array Descriptor ...................................................................... 139 5-9 SQLCINRD Array Descriptor ..................................................................... 140 5-10 SQLSTTVRBArray Descriptor. ................................................................... 141 5-11 SQLPARD Array Descriptor (SQLCA Followed by an SQLPA as Reply Data) ................................................................................................. 142 5-12 SQLDARD Array Descriptor (SQLCA Followed by an SQLDA as Reply Data) ................................................................................................. 143 5-13 SQLRSROW Row Descriptor (Information for One Result Set).......... 144 5-14 SQLCIROW Row Descriptor (Information for One Column) .............. 145 5-15 SQLVRBROW Row Descriptor (All Information for one

Variable) ........................................................................................................... 146 5-16 SQLSTT Row Descriptor (One SQL Statement) ...................................... 147 5-17 SQLOBJNAM Row Descriptor (One SQL Object Name) ...................... 148 5-18 SQLNUMROW Row Descriptor. ................................................................ 149 5-19 SQLPAROW SQLPA Repeating Group Row Descriptor ...................... 150 5-20 SQLCARD Row Descriptor (SQLCA as Presented on the Link) ......... 151 5-21 SQLDAROW Row Descriptor (SQLDA Describing Variables during Bind) .................................................................................................... 152 5-22 SQLRSGRP Group Descriptor (Information for One Result Set)........ 153 5-23 SQLCIGRP Group Descriptor (Information for One Column) ............ 155 5-24 SQLVRBGRP Group Descriptor (Information for One Variable) ........ 157 5-25 SQLSTTGRP Group Descriptor (One SQL Statement) .......................... 159 5-26 SQLOBJGRP Group Descriptor (One SQL Object Name). .................... 160 5-27 SQLNUMGRP Group Descriptor ............................................................... 161 5-28 SQLPAGRP Group Descriptor .................................................................... 162 5-29 SQLCAGRP Group Descriptor (Nullable) ............................................... 164 5-30 SQLCAXGRP Group Descriptor (Nullable) ............................................. 165 5-31 SQLDAGRP Group Descriptor (Information for One Column) .......... 166 5-32 DRDA Type X‘32,33’SQL Type 448,449 Variable Character SBCS...... 168 5-33 DRDA Type X‘02,03’SQL Type 496,497 INTEGER ................................ 172 5-34 DRDA Type X‘04,05’SQL Type 500,501 SMALL INTEGER ................. 173 5-35 DRDA Type X‘06,07’SQL Type n/ a,n/ a................................................... 174 5-36 DRDA Type X‘08,09’SQL Type 480,481 FLOAT(16) ............................. 175 5-37 DRDA Type X‘0A,0B’SQL Type 480,481 FLOAT (8).............................. 176 5-38 DRDA Type X‘0C,0D’ SQL Type 480,481 FLOAT(4) ............................. 177 5-39 DRDA Type X‘0E,0F’SQL Type 484,485 FIXED DECIMAL ................. 178 5-40 DRDA Type X‘10,11’SQL Type 488,489 ZONED DECIMAL............... 179 5-41 DRDA Type X‘12,13’SQL Type 504,505 NUMERIC CHARACTER ... 180 5-42 DRDA Type X‘14,15’SQL Type 972,973 RESULTSET LOCATOR...... 181 5-43 DRDA Type X‘20,21’SQL Type 384,385 DATE........................................ 182 5-44 DRDA Type X‘22,23’SQL Type 388,389 TIME........................................ 183 5-45 DRDA Type X‘24,25’SQL Type 392,393 TIMESTAMP .......................... 184 5-46 DRDA Type X‘26,27’SQL Type 452,453 FIXEDBYTES......................... 185 5-47 DRDA Type X‘28,29’SQL Type 448,449 VARIABLE BYTES................ 186 5-48 DRDA Type X‘2A,2B’SQL Type 456,457 LONG VAR BYTES............. 187 5-49 DRDA Type X‘2C,2D’ SQL Type 460,461 NULL-TERMINA TED BYTES............................................................................................................... 188 5-50 DRDA Type X‘2E,2F’SQL Type 460,461 NULL-TERMINA TED

xii Open Group T echnical Standard (1998)

Contents

SBCS.................................................................................................................. 189 5-51 DRDA Type X‘30,31’SQL Type 452,453 FIXEDCHARACTER SBCS.................................................................................................................. 190 5-52 DRDA Type X‘32,33’SQL Type 448,449 VARIABLE

CHARACTER SBCS...................................................................................... 191 5-53 DRDA Type X‘34,35’SQL Type 456,457 LONG VAR

CHARACTER SBCS...................................................................................... 192 5-54 DRDA Type X‘36,37’SQL Type 468,469 FIXED

CHARACTER DBCS..................................................................................... 193 5-55 DRDA Type X‘38,39’SQL Type 464,465 VARIABLE

CHARACTER DBCS..................................................................................... 194 5-56 DRDA Type X‘3A,3B’SQL Type 472,473 LONG VAR

CHARACTER DBCS..................................................................................... 195 5-57 DRDA Type X‘3C,3D’ SQL Type 452,453 FIXED

CHARACTER MIXED .................................................................................. 196 5-58 DRDA Type X‘3E,3F’SQL Type 448,449 VARIABLE

CHARACTER MIXED .................................................................................. 197 5-59 DRDA Type X‘40,41’SQL Type 456,457 LONG VARIABLE CHARACTER MIXED .................................................................................. 198 5-60 DRDA Type X‘42,43’SQL Type 460,461 NULL-TERMINA TED MIXED.............................................................................................................. 199 5-61 DRDA Type X‘44,45’SQL Type 476,477 PASCAL L

STRING BYTES.............................................................................................. 200 5-62 DRDA Type X‘46,47’SQL Type 476,477 PASCAL L

STRING SBCS................................................................................................. 201 5-63 DRDA Type X‘48,49’SQL Type 476,477 PASCAL L

STRING MIXED............................................................................................. 202 5-64 DRDA Type X‘30’, SQL Type 468, MDD Override Example — Base................................................................................................................... 203 5-65 DRDA Type X‘30’, SQL Type 468, MDD Override Example — Override ........................................................................................................... 204 10-1 Using GSS-API to Call DCE-Based Security Flows in DRDA .............. 293 10-2 Userid and Password Authentication Flows ........................................... 295 10-3 Userid, Password, and New Password Authentication Flows ............ 296 10-4 Userid and Password Authentication Flows ........................................... 297 11-1 Summary of Required Subvectors and Subfields ................................... 303 11-2 Subfield X‘85’for Failure Causes Code Point X‘F0A3’.......................... 307 11-3 Subfield X‘85’s for Actions Code Point X‘32D1’...................................... 308 11-4 Subfield X‘85’for Actions Code Point X‘32A0’....................................... 308 11-5 Subfield X‘85’s for Failure Causes Code Point X‘F0C0’......................... 320 11-6 Major Vector/Subvector/Sub field Construction .................................... 323 11-7 Alert Example for AGNPRMRM with Severity Code of 64 (Part 1)... 324 11-8 Alert Example for AGNPRMRM with Severity Code of 64 (Part 2)... 325 11-9 Alert Example for AGNPRMRM with Severity Code of 64 (Part 3)... 326 12-1 DRDA Data Staging Area Model ................................................................ 332 12-2 Data Staging Area Structure ........................................................................ 333 13-1 DRDA Initialization Flows with LU 6.2 Security (Part 1)...................... 350 13-2 DRDA Initialization Flows with LU 6.2 Security (Part 2)...................... 351

Contents

13-3 DRDA Initialization Flows with DCE Security (Part 1)......................... 352 13-4 DRDA Initialization Flows with DCE Security (Part 2)......................... 353 13-5 DRDA Initialization Flows with DCE Security (Part 3)......................... 354 13-6 DRDA Bind Flows (Part 1)........................................................................... 357 13-7 DRDA Bind Flows (Part 2)........................................................................... 358 13-8 DRDA Bind Flows (Part 3)........................................................................... 359 13-9 DRDA SQL Statement Execution Flows (Part 1)..................................... 360 13-10 DRDA SQL Statement Execution Flows (Part 2)..................................... 361 13-11 Actual Flow: Termination Flows on SYNC_LEVEL(NONE) Conversation ................................................................................................... 363 13-12 Actual Flow: Termination Flows on SYNC_LEVEL(SYNCPT) Conversation ................................................................................................... 364 13-13 Commit Flow for a SYNC_LEVEL(NONE) Conversation ................... 365 13-14 Actual Flow: Commit Flow on a SYNC_LEVEL(SYNCPT) Conversation ................................................................................................... 366 13-15 Actual Flow: Backout Flow on a SYNC_LEVEL(SYNCPT) Conversation ................................................................................................... 366 14-1 TCP/IP Components .................................................................................... 376 14-2 DRDA Initialization Flows on TCP/IP with DCE Security .................. 379 14-3 DRDA Bind Flows on TCP/IP .................................................................... 381 14-4 DRDA SQL Statement Execution Flows on TCP/IP .............................. 382 14-5 DRDA Termination Flows on TCP/IP ...................................................... 383 14-6 DRDA Server Abnormal Termination Flows on TCP/IP ...................... 383 14-7 DRDA Commit Flows on TCP/IP .............................................................. 384 14-8 TCP/IP Distributed Unit of Work Commit Flow ................................... 385 14-9 TCP/IP Distributed Unit of Work Rollback Flow................................... 386

List of Tables

1-1 DDM Modeling and Description Terms. ................................................... 10 1-2 DDM Terms of Interest to DRDA Implementers .................................... 11 1-3 DDM Command Objects Used by DRDA ................................................ 12 1-4 DDM Reply Data Objects Used by DRDA ............................................... 13 4-1 DDM Commands Used in DRDA Flows .................................................. 43 4-2 Access Accomplished by the mgrlvlls Parameter of

EXCSATand EXCSATRD............................................................................. 55 4-3 Security Mechanism to secmecValue Mapping. ....................................... 61 5-1 Data Objects, Descriptors, and Contents for DRDA Commands ........ 125 5-2 SQL Result Set Field Usage .......................................................................... 154 5-3 SQL Result Set Column Information Field Usage .................................. 156 5-4 DRDASQL Data Area Field Usage ............................................................. 158 5-5 DRDASQL Privileges Area Repeating Field Usage ................................ 163 5-6 DRDASQL Data Area Field Usage ............................................................. 167 5-7 MDD References Used in Early Environmental Descriptors ................ 205 5-8 MDD References for Early Group Data Units ......................................... 207 5-9 MDD References for Early Row Descriptors ........................................... 208 5-10 MDD References for Early Array Descriptors ......................................... 208 5-11 MDD References Used in Late Environmental Descriptors ................. 209

xiv Open Group T echnical Standard (1998)

Contents

5-12 MDD References for Late Group Data Units ........................................... 209 5-13 MDD References for Late Row Descriptors ............................................. 209 5-14 MDD References for Late Array Descriptors ........................................... 209 5-15 TYPDEFNAM and TYPDEFOVR ............................................................... 211 5-16 Complete set of Early Environmental Descriptors for

QTDSQL370 .................................................................................................... 215 5-17 Complete set of Early Data Unit Descriptors. .......................................... 217 5-18 Complete Set of Late Data Unit Descriptors ............................................ 218 5-19 STATS Sample Table ...................................................................................... 218 5-20 EXECUTE IMMEDIATE Command Data ................................................. 219 5-21 EXECUTE IMMEDIATE Reply Data .......................................................... 219 5-22 Open Query Command Data ...................................................................... 220 5-23 Open Query Reply Data ............................................................................... 221 5-24 Multi-Row Insert Command Data ............................................................. 222 5-25 Object Data Stream Example for Execution of CALL Statement ........ 223 5-26 Reply Data Stream Example for Execution of CALL Statement. ......... 224 5-27 Reply Data Stream Example for Summary Component of Response .......................................................................................................... 224 7-1 Maximal Example for OPNQRY ................................................................ 269 7-2 Maximal Example for the First Block of an EXCSQLSTT that Returns Result Sets........................................................................................ 269 7-3 AS Rules for OPNQRY, CNTQRY, CLSQRY........................................... 273 7-4 AR Rules for FETCH ..................................................................................... 277 7-5 AR Rules for CLOSE ..................................................................................... 280 8-1 DRDA Reply Messages (RMs) and Corresponding SQLSTATEs........ 283 11-1 Alerts Required for DDM Reply Messages .............................................. 304 11-2 Additional Alerts Required at Application Requester ........................... 305 11-3 Alert Model AGNPRM ................................................................................. 306 11-4 Alert Model BLKERR.................................................................................... 310 11-5 Alert Model CHNVIO. .................................................................................. 311 11-6 Alert Model CMDCHK ................................................................................. 312 11-7 Alert Model CMDVLT.................................................................................. 313 11-8 Alert Model DSCERR.................................................................................... 314 11-9 Alert Model GENERR................................................................................... 315 11-10 Alert Model PRCCNV .................................................................................. 316 11-11 Alert Model QRYERR................................................................................... 317 11-12 Alert Model RDBERR.................................................................................... 318 11-13 Alert Model RSCLMT................................................................................... 319 11-14 Alert Model SECVIOL .................................................................................. 321 11-15 Alert Model SYNTAX................................................................................... 322 A-1 Setting of the Statement-Level SQLCA ..................................................... 391 B-1 DDM Manager Relationship to DRDA Level .......................................... 395 B-2 ABNUOWRM Reply Message Instance Variables .................................. 397 B-3 ACCRDB Command Instance Variables ................................................... 398 B-4 Reply Objects for the ACCRDB Command. ............................................. 398 B-5 ACCRDBRM Reply Message Instance Variables .................................... 399 B-6 ACCSEC Command Instance Variables. ................................................... 400 B-7 ACCSECRD Reply Object Instance Variables. ......................................... 400

Contents

B-8 AGNPRMRM Reply Message Instance Variables ................................... 401 B-9 BGNBND Command Instance Variables .................................................. 402 B-10 Command Objects for the BGNBND Command .................................... 402 B-11 Reply Objects for the BGNBND Command ............................................. 403 B-12 BGNBNDRM Reply Message Instance Variables ................................... 404 B-13 BNDSQLSTT Command Instance Variables ............................................ 405 B-14 Command Objects for the BNDSQLSTT Command .............................. 405 B-15 Reply Objects for the BNDSQLSTT Command ....................................... 405 B-16 CLSQRY Command Instance Variables .................................................... 406 B-17 Reply Objects for the CLSQRY Command ............................................... 406 B-18 CMDATHRM Reply Message Instance Variables ................................... 407 B-19 CMDCHKRM Reply Message Instance Variables .................................. 408 B-20 CMDNSPRM Reply Message Instance Variables ................................... 409 B-21 CMDVLTRM Reply Message Instance Variables .................................... 410 B-22 CMMRQSRM Reply Message Instance Variables ................................... 411 B-23 CNTQRY Command Instance Variables .................................................. 412 B-24 Reply Objects for the CNTQRY Command ............................................. 412 B-25 DRPPKG Command Instance Variables ................................................... 413 B-26 Reply Objects for the DRPPKG Command .............................................. 413 B-27 DSCINVRM Reply Message Instance Variables ..................................... 414 B-28 DSCPVL Command Instance Variables .................................................... 415 B-29 Command Objects for the DSCPVL Command ...................................... 415 B-30 Reply Objects for the DSCPVL Command ............................................... 415 B-31 DSCRDBTBL Command Instance Variables ............................................ 416 B-32 Command Objects for the DSCRDBTBL Command .............................. 416 B-33 Reply Objects for the DSCRDBTBL Command ....................................... 416 B-34 DSCSQLSTT Command Instance Variables ............................................. 417 B-35 Reply Objects for the DSCSQLSTT Command ....................................... 417 B-36 DTAMCHRM Reply Message Instance Variables ................................... 418 B-37 ENDBND Command Instance Variables .................................................. 419 B-38 Reply Objects for the ENDBND Command ............................................. 419 B-39 ENDQRYRM Reply Message Instance Variables .................................... 420 B-40 ENDUOWRM Reply Message Instance Variables .................................. 421 B-41 EXCSATCommand Instance Variables. .................................................... 422 B-42 EXCSATRD Reply Object Instance Variables. .......................................... 422 B-43 EXCSQLIMM Command Instance Variables ........................................... 423 B-44 Command Objects for the EXCSQLIMM Command ............................. 423 B-45 Reply Objects for the EXCSQLIMM Command ...................................... 423 B-46 EXCSQLSTT Command Instance Variables ............................................. 424 B-47 Command Objects for the EXCSQLSTT Command ............................... 424 B-48 Reply Objects for the EXCSQLSTT Command. ....................................... 424 B-49 MGRDEPRM Reply Message Instance Variables .................................... 425 B-50 MGRLVLRM Reply Message Instance Variables .................................... 426 B-51 OBJNSPRM Reply Message Instance Variables ...................................... 427 B-52 OPNQFLRM Reply Message Instance Variables .................................... 428 B-53 OPNQRY Command Instance Variables .................................................. 429 B-54 Command Objects for the OPNQRY Command .................................... 429 B-55 Reply Objects for the OPNQRY Command ............................................. 429

xvi Open Group T echnical Standard (1998)

Contents

B-56 OPNQRYRM Reply Message Instance Variables. ................................... 430 B-57 PKGBNARM Reply Message Instance Variables .................................... 431 B-58 PKGBPARM Reply Message Instance Variables ..................................... 432 B-59 PRCCNVRM Reply Message Instance Variables .................................... 433 B-60 PRMNSPRM Reply Message Instance Variables .................................... 434 B-61 PRPSQLSTT Command Instance Variables ............................................. 435 B-62 Command Objects for the PRPSQLSTT Command ............................... 435 B-63 Reply Objects for the PRPSQLSTT Command ........................................ 435 B-64 QRYNOPRM Reply Message Instance Variables. ................................... 436 B-65 QRYPOPRM Reply Message Instance Variables. .................................... 437 B-66 RDBACCRM Reply Message Instance Variables .................................... 438 B-67 RDBAFLRM Reply Message Instance Variables ..................................... 439 B-68 RDBATHRM Reply Message Instance Variables .................................... 440 B-69 RDBCMM Command Instance Variable ................................................... 441 B-70 Reply Objects for the RDBCMM Command ............................................ 441 B-71 RDBNACRM Reply Message Instance Variables. ................................... 442 B-72 RDBNFNRM Reply Message Instance Variables .................................... 443 B-73 RDBRLLBCKCommand Instance Variables ............................................ 444 B-74 Reply Objects for the RDBRLLBCKCommand ...................................... 444 B-75 RDBUPDRM Reply Message Instance Variables .................................... 445 B-76 REBIND Command Instance Variables. .................................................... 446 B-77 Command Objects for the REBIND Command ...................................... 446 B-78 Reply Objects for the REBIND Command ............................................... 446 B-79 RSCLMTRM Reply Message Instance Variables ..................................... 447 B-80 RSLSETRM Reply Message Instance Variables ....................................... 448 B-81 SECCHK Command Instance Variables ................................................... 449 B-82 Command Objects for the SECCHK Command ..................................... 449 B-83 Reply Objects for the SECCHK Command .............................................. 449 B-84 SECCHKRM Reply Message Instance Variables. .................................... 450 B-85 SQLERRRM Reply Message Instance Variables ...................................... 451 B-86 SYNCCTL Command Instance Variables ................................................. 452 B-87 Command Objects for SYNCCTL .............................................................. 452 B-88 SYNCCRD Reply Object Instance Variables ............................................ 453 B-89 SYNCLOG Reply Object Instance Variables ............................................ 454 B-90 SYNCRSY Command Instance Variables ................................................. 455 B-91 Command Objects for SYNCRSY............................................................... 455 B-92 SYNCRRD Reply Object Instance Variables ............................................ 456 B-93 Reply Objects for SYNCRRD ...................................................................... 456 B-94 SYNTAXRM Reply Message Instance Variables ..................................... 457 B-95 TRGNSPRM Reply Message Instance Variables ..................................... 458 B-96 VALNSPRM Reply Message Instance Variables ..................................... 459

Contents

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.

xx 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, Distributed Relational Database Architecture, describes the connectivity between relational database managers that enables applications programs to access distributed relational data. This volume 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. Note:

To understand DRDA, the reader should be familiar with the following: • Distributed Data Management (DDM) • Formatted Data Object Content Architecture (FD:OCA) • Structured Query Language (SQL) and Character Data Representation Architecture (CDRA) • At least one of the defined network protocols: Systems Network Architecture (SNA) or TCP/IP

Intended Audience This volume is intended for relational database management systems (DBMS) development organizations. Programmers who wish to code their own connections between database management systems can use this description of DRDA as a basis for their code. 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.

xxii Open Group T echnical Standard (1998)

Preface

• The notation <file.h> indicates a header file. • 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.

xxiv 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) (this document).

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).

• 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).

xxvi 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 between the above three volumes and provides the details on how they are used to develop a DRDA requester (client) or server. Overviews of DDM and FD:OCA 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 Chapter 4 on page 35 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. Similarly, one can use the overview of FD:OCA below and the introductory section of its respective volume and only refer to the details of the FD:OCA constructs as needed during implementation.

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.

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

The DRDA Specification

• 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 xxiii.)

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.

What it Means to Implement Different Functions in DRDA

This version of the DRDA reference includes DRDA Remote Unit of Work (RUOW), DRDA Distributed Unit of Work (DUOW), and the totality of functions in DRDA. It is written with the intention to allow an implementer to implement any of the DRDA functions and either Remote Unit of Work or Distributed Unit of Work types of distribution.

What it Means to Implement DRDA Level 3

This section provides an overview of the most recent functions and support that were added to DRDA, including support for TCP/IP connections, enhanced security, stored procedures, work load balancing, and the Data Staging Area for data replication. DRDA Remote Unit of Work or DRDA Distributed Unit of Work may serve as the base for DRDA, depending on the type of distribution supported by the requester.

DRDA includes the following functions that enhance the DRDA RUOW or DRDA DUOW support:

• TCP/IP Communications manager can be supported on a DRDA RUOW base or DRDA DUOW base.

• Enhanced Security can also be supported on a DRDA RUOW base or DRDA DUOW base.

Enhanced security includes additional support using Distributed Computing Environment (DCE) security mechanisms and the capability to change a password at a server.

• Enhanced Sync Point Manager with optimized two-phase commit and optional resync server support requires a DRDA DUOW base. A resync server allows an application requester to migrate resynchronization responsibilities to an application server eliminating the

2 Open Group T echnical Standard (1998)

The DRDA Specification The DRDA Reference

requirement of a recovery log at the application requester. • Stored Procedures with result sets can be supported using a DRDA Distributed Unit of Work base.

• Enhanced Bind Options can be supported using a DRDA Distributed Unit of Work base. This allows unarchitected bind options (generic) to be sent to a server and provides a new optional package authorization rule bind option.

• Server List allows a multi-homed relational database manager server to provide work load balancing information to an application requester and can be supported using a DRDA Distributed Unit of Work base.

• Data Staging Area which is independent of the DRDA type of distribution. It is assumed that all required functions for DRDA Remote Unit of Work or DRDA Distributed Unit of Work would be implemented as defined in this reference. TCP/IP Communications TCP/IP network connections requires the following DDM support: • TCP/IP Communications Manager (CMNTCPIP) at Level 5 (see Section 4.3.1.3 on page 39 and Chapter 14 on page 375) • Security Manager (SECMGR) at Level 5 Enhanced Security New security mechanisms are provided to authenticate end users independent of the communications manager being used. These are in addition to extending existing mechanisms such as userid and password authentication using The Open Group ’s OSF DCE and the ability to change passwords for an authenticated end user. These new and enhanced security mechanisms require a new security manager level. Both the requester and server must support the enhanced security manager. Enhanced security requires the following DDM support: • Security Manager (SECMGR) at Level 5 • Access security (ACCSEC) command and reply data (ACCSECRD) (see Section 4.4.2 on page 59and Chapter 10on page 293) • Security check (SECCHK) command and reply message (SECCHKRM) (see Section 4.4.2 on page 59and Chapter 10on page 293) • SECVIOL alert (see Table 11-1 on page 304and Table 11-14on page 321) • Support for at least one security mechanism outside of security provided by the network (see Section 4.4.2 on page 59) Enhanced Sync Point Manager Distributed unit of work network connections use DDM to flow two-phase commit messages and perform resynchronizations. Refer to the DDM Sync point overview (SYNCPTOV) for a description of the enhancement. Enhanced Sync Point Manager support requires the following DDM support: • SNA LU 6.2 Communications (CMNAPPC) at Level 3 (see Section 4.3.1.1 on page 38) or TCP/IP Communications Manager (CMNTCPIP) at Level 5(see Section 4.3.1.3 on page 39) • Sync Point Manager (SYNCPTMGR) at Level 5

The DRDA Reference The DRDA Specification

SNA Sync Point Manager (CMNSYNMGR) at Level 4 is mutually exclusive with Sync Point Manager at Level 5.

• Agent Resource Manager (AGENT) at Level 5

A new level is introduced to support a new type of RQSDSS, a request with no expected reply.

• Resynchronization Manager (RSYNCMGR) at Level 5

Initiates resynchronization to complete in doubt units of work. If RSYNCMGR at Level 5and SYNCPTMGR at Level 5 is exchanged during the initialization of a connection, resync server support may be used on the connection to perform a two-phase commit. If supported, the application server performs logging and resynchronization on behalf of the application requester.

Stored Procedures Stored procedures with multi-row result sets require the following DDM support: • SQL Application Manager (SQLAM) at Level 5 • Host variables in SQLDTARD that are associated with a CALL (see Section 4.4.7.1 on page 82) • Handling commit and rollback in a stored procedure in a remote unit of work (see Commit and Rollback Scenarios on page 102) • Handling commit and rollback in a stored procedure in a distributed unit of work (see Commit and Rollback Scenarios on page 102) • Receipt of prcnamon EXCSQLSTT and the semantics of receiving it (see Section 4.4.7.1 on page 82) • Result sets (see Section 4.4.7.2on page 84) Server List The Server List is an option on the access RDB reply message. It contains a weighted list of network addresses that can be used to access the RDB. The list can be used by the requester to work load balance future connections. Details of the server list and examples are in the DDM references. Server List requires the following DDM support: • SQL Application Manager (SQLAM) at Level 5 • Support of srvlston ACCRDBRM and the semantics of sending and processing it (see Section 4.4.3on page 62) Enhanced Bind Options Package Authorization Rules bind option and generic bind options consist of the following DDM support: • SQL Application Manager (SQLAM) at Level 5 • Support of pkgathrulon BGNBND and the semantics of sending and processing it (see Section 4.4.3 on page 62) • Support of bndopt object on BGNBND and the semantics of sending and processing generic bind options (see Section 4.4.3 on page 62)

4 Open Group T echnical Standard (1998)

The DRDA Specification The DRDA Reference

Data Staging Area Data Staging Area support is optional and is described in Chapter 12 on page 331. What it Means to Implement DRDA Distributed Unit of Work This section provides an overview of the functions and support that are required to implement DRDA Distributed Unit of Work distribution. DRDA DUOW is made up of the following functions or support: • DRDA Remote unit of work • Distributed unit of work • VAX and IEEE (non-byte reversed) ASCII machine types • Multi-row Fetch • Multi-row Insert • Scrollable cursors • Bind and Rebind options for I/O parallelism • CCSID Manager The first two functions listed are required functions for DRDA Distributed Unit of Work. While not being directly tied to the type of distribution being supported, the rest of the functions require SQLAM Level 4 and so are often also associated with DUOW. Of these other functions, only the VAX and IEEE (non-byte reversed) ASCII machine types are required. Although a function may be optional, it does require some amount of support in the DRDA components to allow these optional functions to exist in the DRDA Distributed Unit of Work environment. DRDA Remote Unit of Work Functionally, DRDA Remote Unit of Work is a proper subset of DRDA Distributed Unit of Work. To implement DRDA RUOW, implement only the DRDA RUOW functions. The functions that are DRDA DUOW are marked in the text below. Distributed Unit of Work Distributed unit of work consists of support for the following: • On the application requester:

— CMMRQSRM (see Section 4.4.12.2 on page 100) — RDBUPDRM (see Section 4.4.12.2 on page 100) — CMDVLTRM (see Section 4.4.12.2 on page 100, Table 11-1 on page 304, and Table 11-7 on page 313) — Two-phase commit protocols (see Section 3.1.4 on page 30, Commit and Rollback Scenarios on page 102, Section 13.7.3.4 on page 363, Section 13.7.6 on page 365, Section 13.7.7on page 366, and Section 13.7.9 on page 367) — CRRTKN semantics and alert support (see Section 11.2.2.2 on page 301) — Coexistence rules (see Section 4.4.12.2 on page 100, Section 13.7.8 on page 367, Section 13.7.9on page 367)

The DRDA Reference The DRDA Specification

— CMDVLTalert (see Table 11-1 on page 304and Table 11-7 on page 313) • On the application server:

— CMMRQSRM (see Section 4.4.12.2 on page 100) — RDBUPDRM (see Section 4.4.12.2 on page 100) — CMDVLTRM (see Section 4.4.12.2on page 100) — Two-phase commit protocols (see Section 3.1.4 on page 30, Section 4.4.12.2 on page 100, Section 13.7.3.4 on page 363, Section 13.7.6 on page 365, and Section 13.7.7on page 366) — CRRTKN (semantics and alert support) (see Section 11.2.2.2 on page 301, Table 11-1 on page 304, and Table 11-7 on page 313) — CMDVLTalert (see Table 11-1 on page 304and Table 11-7 on page 313) VAX and IEEE ASCII (Non-Byte Reversed) Machine Types The support for VAX and IEEE ASCII (non-byte reversed) machine types are required in DRDA and consist of the following: • On the application requester:

— Support for QTDSQLVAX (see Chapter 5 on page 117) — Support for QTDSQLASC (see Chapter 5 on page 117) • On the application server:

• Support for QTDSQLVAX (see Chapter 5 on page 117) • Support for QTDSQLASC (see Chapter 5 on page 117) Multi-Row Fetch The support for multi-row fetch is optional in DRDA. If supported, it consists of the following: • On the application requester:

— Support for nbrrow parameter on CNTQRY (see Section 4.4.6.1 on page 71), which includes the ability to receive multiple rows when using fixed-row protocol.

— Sending FETCH on bind (see rule PB28in Section 7.10 on page 252) • On the application server:

— Receipt of nbrrow parameter on CNTQRY and the semantics of receiving it (see Section 4.4.6.1 on page 71) — Receipt of FETCH on bind along with the semantics of receiving it (see rule PB28 in Section 7.10 on page 252) If not supported, the application server must still support the rejection of FETCH at BIND time (see rule PB28, Section 7.10 on page 252).

6 Open Group T echnical Standard (1998)

The DRDA Specification The DRDA Reference

Multi-Row Insert The support for multi-row insert is optional in DRDA. If supported, it consists of the following: • On the application requester:

— Support for nbrrow parameter on EXCSQLSTT (see Section 4.4.7on page 82) — Support for SQLDTAMRW multi-row insert RLO descriptor (see Section 5.2.3 on page 121) • On the application server:

— Receipt of nbrrow parameter on EXCSQLSTT and the semantics of receiving it (see Section 4.4.7on page 82) — Support for SQLDTAMRW multi-row insert RLO descriptor (see Section 5.2.3 on page 121) Scrollable Cursors The support for scrollable cursors is optional in DRDA. If supported, it consists of the following: • On the application requester:

— Support for qryrelscr parameter on CNTQRY (see Section 4.4.6.1 on page 71) — Support for qryrownbr parameter on CNTQRY (see Section 4.4.6.1 on page 71) — Support for qryrfrtbl parameter on CNTQRY (see Section 4.4.6.1 on page 71) — Sending FETCH on bind (see rule PB28in Section 7.10 on page 252) • On the application server:

— Receipt of qryrelscr parameter on CNTQRY and the semantics of receiving it (see Section 4.4.6.1 on page 71) — Receipt of qryrownbr parameter on CNTQRY and the semantics of receiving it (see Section 4.4.6.1 on page 71) — Receipt of qryrfrtbl parameter on CNTQRY and the semantics of receiving it (see Section 4.4.6.1 on page 71) — Receipt of FETCH on bind and the semantics of receiving it (see rule PB28 in Section 7.10 on page 252) If not supported, the application server must still support: • Rejection of FETCH at BIND time (see rule PB28in Section 7.10 on page 252) Bind and Rebind Options for I/O Parallelism The support for bind and rebind options for I/O parallelism is optional in DRDA. If supported, it consists of the following: • On the application requester:

— Support for dgrioprl parameter on BGNBND (see Section 4.4.3 on page 62) — Support for dgrioprl parameter on REBIND (see Section 4.4.5 on page 68) • On the application server:

The DRDA Reference The DRDA Specification

— Support for dgrioprl parameter on BGNBND (see Section 4.4.3 on page 62) — Support for dgrioprl parameter on REBIND (see Section 4.4.5 on page 68) If not supported, the application server must still support: • Receipt of dgrioprl on BGNBND and REBIND. CCSID Manager The support for CCSID manager is optional in DRDA. If supported, it consists of the following: • On the application requester:

— Support for specifying CCSIDMGR on EXCSAT (see Section 4.3.1.13 on page 44 and Section 4.4.1 on page 52) — Support for DDM character command parameters in CCSIDs 819, 850, and 500. It might also support other CCSIDs. (See Section 4.3.1.13 on page 44 and Section 4.4.1on page 52.)

• On the application server:

— Support for specifying CCSIDMGR on EXCSATRD (see Section 4.3.1.13 on page 44 and Section 4.4.1 on page 52) — Support for DDM character command parameters in CCSIDs 819, 850, and 500. It might also support other CCSIDs. (See Section 4.3.1.13 on page 44 and Section 4.4.1on page 52.)

8 Open Group T echnical Standard (1998)

The DRDA Specification The FD:OCA Reference

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

DDM Reference The DRDA Specification

1.3 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.

DDM Guide Although there are many concepts and terms in Distributed Data Management, there are only a few that are key to the task of implementing a DRDA product. The suggested reading order for the DDM material should provide a good starting point in understanding the DDM terms used in DRDA. The intent is not to provide a complete list of DDM terms used by DRDA. For more detailed information, see the Distributed Data Management Architecture Implementation Programmer’s Guide (SC21-9529, IBM)and the DDM Reference.

Key DDM Concepts The first task in dealing with Distributed Data Management (DDM) is to obtain some background information to help place DDM in context. Table 1-1 lists the description and modeling terms that provide the necessary background information in understanding DDM. Table 1-1 DDM Modeling and Description Terms

DDM Term Term Title DDM Distributed Data Management Architecture CONCEPTS Concepts of DDM Architecture OOPOVR Object-oriented programming overview INHERIT ANCE Class inheritance SUBSETS Architecture subsets EXTENSIONS Product extensions to DDM Architecture LVLCMP Level compatibility

10 Open Group T echnical Standard (1998)

The DRDA Specification DDM Reference

Key DDM Concepts for DRDA Implementation After becoming familiar with the DDM overview terms in Table 1-1 on page 10, it needs to be understood that every DRDA implementation needs to provide the DDM components and model structures listed in Table 1-2. The concept of a component is described in the overview term for that component. Table 1-2 DDM Terms of Interest to DRDA Implementers

DDM Term Term Title SQL Structured Query Language RDBOVR Relational database overview RDB Relational database SQLAM SQL Application Manager FDOCA Formatted Data Object Content Architecture (FD:OCA) SQLDTA SQL program variable data MGROVR Manager layer overview CMNOVR Communications overview CMNLYR Communications layers CMNMGR DDM communications manager LU 6.2 conversational communications manager (introduced in DRDA Level 2)

CMNAPPC

LU 6.2 sync point conversational communications manager (introduced in DRDA Level 2)

CMNSYNCPT

SYNCPTMGR Sync point manager AGENT Agent DSS Data Stream Structures OBJOVR Object layer overview SUPERVISOR Supervisor DICTIONARY Dictionary SECMGR Security manager DCESECOVR DCE security overview

DDM Reference The DRDA Specification

DDM Command Objects in DRDA Another important aspect in implementing DRDA is to understand the DDM command objects used to flow the DRDA. The command objects are part of the DDM Relational Database (RDB) model. Table 1-3 lists these command objects and groups them by function. None of the parameters or parameter values associated with each command object are shown. Table 1-3 DDM Command Objects Used by DRDA

DDM Term Term Title Connection establishmentto a remotedatabase manager EXCSAT Exchange server attributes ACCRDB Access RDB Packagecreation/rebind/remove BGNBND Begin binding of a package to an RDB BNDSQLSTT Bind SQL Statement to an RDB package ENDBND End binding of a package to an RDB REBIND Rebind an existing RDB package DRPPKG DROP a package at an RDB Query Processing OPNQRY Open query CNTQRY Continue query CLSQRY Close query Prepare/describe/executeSQL statements PRPSQLSTT Prepare SQL statement DSCSQLSTT Describe SQL statement DSCRDBTBL Describe RDB table DSCPVL Describe User privileges EXCSQLSTT Execute SQL statement EXCSQLIMM Execute immediate SQL statement Commit/rollback unit ofwork RDBCMM RDB commit unit of work used by RUW connections RDBRLLBCK RDB rollback unit of work used by RUW connections SYNCCTL Sync point control request used for DUW connections SYNCRSY Sync point resynchronization request used by DUW connections Security processing ACCSEC Access security SECCHK Security check

12 Open Group T echnical Standard (1998)

The DRDA Specification DDM Reference

Reply Objects and Messages Table 1-4 gives a list of the normal DDM reply data objects. These include reply messages, reply data, override data, query data descriptors, and query answer set data. Table 1-4 DDM Reply Data Objects Used by DRDA

DDM Term Term Title EXCSATRD Server attributes reply data ACCRDBRM Access to RDB completed OPNQRYRM Open query complete ENDQRYRM End of query condition ENDUOWRM End unit of work condition RDBUPDRM Update at an RDB condition (Introduced in DRDA Level 2) SQLCARD SQL communications area reply data SQLDTARD SQL data reply data TYPDEFNAM Data type definition name TYPDEFOVR Data type definition override RSLSETRM RDB result set reply message SQLRSLRD SQL result set reply data QRYDSC Query answer set description QRYDTA Query answer set data ACCSECRD Access security reply data SECCHKRM Security check complete reply message SECTKN Security token reply data SYNCLOG Identi fies the sync point log used for a unit of work Sync point control reply data in support of distributed unit of work

SYNCCRD

Sync point resynchronization reply data in support of distributed unit of work

SYNCRRD

SQL Result Set Column Info Reply Data

SQLCINRD SQLDA Reply Data

SQLDARD

The DRDA Specification

Open Group Technical Standard

Part 1: Database Access Protocol

TheOpen Group

16 DRDA Volume 1

Chapter 2

Introduction to DRDA

Distributed Relational Database Architecture (DRDA) is the architecture that meets the needs of application programs requiring access to distributed relational data. This access requires connectivity to and among relational database managers operating in like or unlike operating environments. Structured Query Language (SQL) is the language that application programs use to access distributed relational data. DRDA is the architecture that provides the needed connectivity.

2.1 DRDA Structure and Other Architectures

DRDA requires the following architectures:

• Distributed Data Management (DDM) Architecture

• Formatted Data Object Content Architecture (FD:OCA)

DRDA uses Character Data Representation Architecture (CDRA). DRDA describes its use of Logical Unit type 6.2 (LU 6.2) and Transmission Control Protocol/Internet Protocol (TCP/IP) for network support, SNA Management Services Architecture (MSA) for problem determination support, and The Open Group Distributed Computing Environment (DCE) security support.

For a better understanding of DRDA, some familiarity with these architectures is useful. See Referenced Documents on page xxiii for a list of references that can provide helpful background reading about these architectures.

DRDA uses DDM, FD:OCA, and CDRA as architectural building blocks. DRDA also assumes the use of a network protocol and network management protocol as pieces of the architectural building blocks. The speci fic form of each of the blocks is speci fied to ensure that system programmers implement them in the same way for the same situations so that all programmers can understand the exchanges. DRDA ties these pieces together into a data stream protocol that supports this distributed cooperation.

2.2 DRDA and SQL

SQL is the database management system language and provides the necessary consistency to enable distributed data processing across like or unlike operating environments. It allows users to define, retrieve, and manipulate data across unlike environments. SQL provides access to distributed relational data among interconnected systems that can be at different locations.

DRDA supports SQL as the standardized Application Programming Interface (API) for execution of applications and defines flows (logical connections between the application and a database management system) that the program preparation process can use to bind SQL statements for a target relational database management system (DBMS).

An application uses SQL to access a relational database. When the requested data is remote, the function receiving the application SQL request must determine where the data resides and establish connectivity with the remote relational database system. One method used to make this determination is the SQL CONNECT statement. An application using the CONNECT statement directs the function receiving the application request to establish connectivity with a named relational database system. The term that DRDA uses to represent the name of the

DRDA and SQL Introduction to DRDA

relational database (RDB) is RDB_NAME. The definition of RDB_NAME can be found in Section 6.2 on page 229.

Note:

A relational database system can have multiple RDB_NAMEs, where each RDB_NAME represents a subset of the data managed by the relational database system.

Also, SQL includes RDB_NAME as the high order qualifier of relational database objects managed by the relational database system. See Section 6.3 on page 230for details.

2.3 DRDA Connection Architecture

Connectivity in support of remote database management system processing requires a connection architecture that defines specific flows and interactions that convey the intent and results of remote database management system processing requests. DRDA provides the necessary connection between an application and a relational database management system in a distributed environment.

DRDA uses other architectures to describe what information flows between participants in a distributed relational database environment.^1 It also describes the responsibilities of these participants and speci fies when the flows should occur. DRDA provides the formats and protocolsrequired for distributed database management system processing, but does not provide the Application Programming Interface (API) for distributed database management system processing.

2.4 Types of Distribution

There are two degrees of distribution of database management system functions. Each degree of distribution has different DRDA requirements. Figure 2-1 on page 19 illustrates the degrees of distribution.

__________________

1. The terms distributed database and distributed relational database have the same meaning in this reference and are used interchangeably. The term databasealways means relational database.

18 DRDA Volume 1

Introduction to DRDA Types of Distribution

Remote Unit of Work (DRDA Level 1) — 1 DBMS per unit of work — Multiple requests per unit of work — 1 DBMS per request — Application initiates commit — Commitment at a single DBMS

Distributed Unit of Work (DRDA Level 2) — Several DMBSs per unit of work — Application directs the distribution of work — Multiple requests per unit of work — 1 DBMS per request — Application initiates commit — Commitment coordination across multiple DBMSs Figure 2-1 Types of Distribution of Database Function

The types of distribution are: • RemoteUnit ofWork With RemoteUnit ofWork, an application program executing in one system can access data at a remote database management system using the SQL supported by that remote database management system. Remote Unit of Work supports access to one database management system within a unit of work.^2 The application can perform multiple SQL statements within the unit of work. When the application is ready to commit the work, it initiates the commit at the database management system that is accessed for the unit of work. In the next unit of work, the application can access the same database management system or another database management system.

• Distributed Unit ofWork With Distributed Unit of Work, within one unit of work, an application executing in one system can direct SQL requests to multiple remote database management systems using the SQL supported by those systems. However, all objects of a single SQL statement are constrained to be at a single database management system. When the application is ready to commit the work, it initiates the commit, and commitment coordination is provided by a synchronization point manager. Distributed Unit of Work allows: — Update access to multiple database management systems in one unit of work

__________________ 2. A unit of work can also be known as a transaction.

Types of Distribution Introduction to DRDA

— Update access to a single database management system with read access to multiple database management systems, in one unit of work Whether an application can update multiple database management systems in a unit of work is dependent on the existence of a synchronization point manager at the application ’s location, synchronization point managers at the remote systems, and two-phase commit protocol support between the application ’s location and the remote systems. Two-phase commit protocols are discussed later.

2.5 DRDA Protocols and Functions

At the Remote Unit of Work level, DRDA supports the connection between an application process and the application server of a database management system (DBMS). At the Distributed Unit of Work level, DRDA supports the connection between an application process to application servers of multiple database management systems (DBMSs). DRDA provides one kind of connection protocol and two basic kinds of functions. The connection protocol is: • Application Support Protocol. Provides connection between application requesters (AR) and application servers (AS). The application requester supports the application end of the DRDA connection by making requests to the application server, while the application server supports the database management system end by answering these requests.

The two types of functions are: • Application Requester Functions. Support SQL and program preparation services from applications.

• Application Server Functions. Support requests that application requesters (ARs) have sent and routes requests to database servers.

These three functions are illustrated in Figure 2-2.

Application Support Pr otocol

/ / Application

Application

Requester

DBMS

Application |

Server

f

Application Support Pr otocol

/ / / /

/ / / /

Application

Application

Requester

(OS/2)

Application

Server

Application

Requester

(OS/390)

DBMS

Application

Server

Application

Server

(OS/400)

DBMS

Application

Server

(Solaris)

DBMS

Application

Application

Requester

(NT) RemoteUnit of W ork

Distributed

Unit of W ork

__________________

__________________

__________________ f f __________________

__________________

[18]

Application

Application Requester [1]

[2]

[3]

[15]

[16]

[17]

Agent

- AGENT

SQL Appl.

Mgr. - SQLAM

Comm. Mgr

.- CMNxxxx CCSID Mgr

.- CCSIDMGR

Dictionary

- DICTIONAR Y

Supervisor

- SUPER

VISOR

Resync Mgr

.- RSYNCMGR

Security Mgr

.- SECMGR

Sync Point Mgr

.- SYNCPTMGR

Directory

- DIRECT ORY

Application Server

CCSID Mgr

.- CCSIDMGR

Dictionary

- DICTIONAR Y Supervisor

- SUPER

VISOR

Resync Mgr

.- RSYNCMGR

Security Mgr

.- SECMGR

Sync Point Mgr

.- SYNCPTMGR

Directory

- DIRECT ORY [6]

[7]

[8]

[9] [10]

[11]

[12]

Comm. Mgr

.- CMNxxxx

Agent

- AGENT

SQL Appl.

Mgr - SQLAM

Relational

DB Mgr

. RDB

Relational

Database

[4]

[5]

[13]

[14]

Net; Fac;

Net; Fac; /

f^{__________________}

__________________

f^{__________________} f __________________

DRDA

(Application Requester) DRDA(Application Server)

EXCSA

Textnam mgrlvlls srvclsnm srvnam srvrlslv Exchange Server Attributes)

(external name)

(manager level list)

(server class name)

(server name)

(server r elease level)

ACCRDB rdbnam rdbacccl typedefnam typedefovr rdbalwupd prddtasttstr delsttdecdel prdidcrrtkn trgdftrt (Access Rel Database)

(RDB_NAME)

(access mgr

. class)

(data type definition name)

(statement decimal delimiter)

(product-specific ID)

(corr elation token)

(target default value r eturn)

(data type character spec)

(RDB allow updates)

(product-specific data)

(statement string delimiter)

EXCSA TRD extnam mgrlvlls srvclsnm srvnam srvrlslv (Reply Data Obj)

(external name)

(manager level list)

(server class name)

(server name)

(server r elease level)

ACCRDBRM svrcodtypedefnam typedefovr srvdgn prdidpkgdftcst crrtkn usrid srvlst (ACCRDB Reply Message) (severity code)

(data type definition name)

(data type character spec)

(server diagnostic information)

(product-specific ID)

(default character subtype)

(corr elation token)

(user ID at tar get system)

(server list for tar

[1]

[2]

[3]

[4]

[5]

__________________

__________________

f^{__________________}

__________________

DRDA

(Application Requester) DRDA(Application Server)

EXCSA

Tmgrlvlls

. Exchange Server Attributes)

(manager level list)

ACCRDB

. (Access Rel Database)

(Access Security Data)

(security manager name)

(security mechanism)

ACCSEC secmgrnm secmec

(Security Check)

(security manager name)

(security mechanism)

(security token) SECCHK secmgrnm secmec

SECTKN

EXCSA TRD mgrlvlls

. (Reply Data Obj)

(manager level list)

ACCSECRD secmec (Access Security Reply Data)

(security mechanism)

SECCHKRM svrcodsecchkod srverrno srvdgn

SECTKN (SECCHK Reply Message)

(severity code)

(security check code)

(error number)

(server diagnostics)

(security token)

[1]

[2]

[3]

[4]

[6]

[5]

[7]

DRDA

(Application Requester) DRDA(Application Server)

TYPDEFNAM

TYPEDEFOVR

SQLCARD (Override for T ypedefnam)

(Override for T ypedefovr)

(SQLCARD Reply Data Obj) [2]

BGNBND rdbnam pkgnamct vrsnam bndchkexs (Begin Bind)

(RDB_NAME)

(package name and consistency token)

(package version ID)

(bind existence checking) [1]

pkgrplopt pkgathopt sttstr delsttdecdel (package r eplacement option)

(package authorization options)

(statement string delimiter)

(statement decimal delimiter)

sttdatfmt stttimfmt pkgisolvl bndcrtctl (statement date format)

(statement time format)

(package isolation levels)

(bind checking level)

bndexpopt pkgownid rdbrlsopt dftrdbcol (bind explain option)

(package owner ID)

(RDB r elease option)

(default RDB collection ID)

titleqryblkctl pkgdftcst pkgdftcc (a brief description)

(query block pr otocol contr ol)(default character subtype)

(package default CCSIDs)

decpr cpkgrplvrs dgrioprl pkgathrul

BNDOPT (decimal pr ecision)

(replace package version)

(degr ee of I/O parallelism)

(package authorization rules)

(Bind Option)

[3]

(End Bind)

(RDB_NAME)

(package name and consistency token)

(maximum section number) ENDBND rdbnam pkgnamct maxsctnbr

TYPDEFNAM

TYPDEFOVR

SQLCARD (Override for T ypdefnam)

(Override for T ypdefovr)

(SQLCARD Reply Data Obj)

TYPDEFNAM

TYPDEFOVR

SQLCARD (Override for T ypdefnam)

(Override for T ypdefovr)

(SQLCARD Reply Data Obj)

[4]

[6]

[5]

[7]

(Bind SQL Statement)

(RDB_NAME)

(package name, consistency token, and section number)

(SQL statement number)

BNDSQLSTT rdbnam pkgnamcsn sqlsttnbr

bndsttasm

TYPEDEFNAM

TYPDEFOVR

SQLSTT

TYPDEFNAM (bind statement assumptions)

(Override for T ypdefnam) ypdefovr)

(SQL Statement)

(Override for T ypdefovr)

(SQL Statement V ariable

Descriptions)

TYPDEFOVR

SQLSTTVRB

__________________

__________________ f

DRDA

(Application Requester) DRDA(Application Server)

DRPPKG rdbnam pkgnam vrsnam (Drop Package)

(RDB_NAME)

(package name)

(version ID)

TYPDEFNAM

TYPDEFOVR

SQLCARD (Override for T ypdefnam)

(Override for T ypdefovr)

(SQLCARD Reply Data Obj)

[1]

[2]

[3]

DRDA

(Application Requester) DRDA(Application Server)

[1]

TYPDEFNAM

TYPDEFOVR

SQLCARD (Override for T ypdefnam)

(Override for T ypdefovr)

(SQLCARD Reply Data Obj) [2]

[3]

REBIND rdbnam pkgnam vrsnam pkgisolvl bndexpopt

pkgownid rdbrlsopt bndchkexs dftrdbcol dgrioprl

pkgathrul

BNDOPT

(Rebind Package)

(RDB_NAME)

(package name)

(version ID)

(package isolation levels)

(bind explain option)

(package owner ID)

(RDB r elease option)

(bind existence checking)

(default RDB collection ID)

(degr ee of I/O parallelism)

(package authorization rules)

(Bind Option)

__________________

f^{__________________}

DRDA

(Application Requester) DRDA(Application Server)

OPNQR YRM svrcodqrypr ctypsqlcsr hldsrvdgn (Open Query Reply Message)

(severity code)

(query pr otocol type)

(hold cursor position)

(server diagnostic information) [2]

[3]

OPNQR

Yrdbnam pkgnamcsn qryblksz qryblkctl (Open Query)

(RDB_NAME)

(package name, consistency token, and section number)

(query block size)

(query block pr otocol contr ol) [1]

TYPDEFNAM

TYPDEFOVR

SQLDT A (override for typdefnam)

(override for typdefovr)

(SQL pr ogram variable data)

(Continue Query)

(RDB_NAME)

(package name, consistency token, and section number)

(query block size)

(number of fetch r ows)

CNTQR

Yrdbnam pkgnamcsn qryblksz nbrrow

qryrelscr qryownbr qryrfrtbl (query r elative scr olling action)

(query r ow number) efresh answer set table))

TYPDEFNAM

TYPDEFOVR

QRYDSC (override for typdefnam)

(override for typdefovr)

(Query Answer Set Desc

Reply Data Object)

(Continue Query)

(RDB_NAME)

(package name, consistency token, and section number)

(query block size)

(number of fetch or insert r ows) CNTQR

Yrdbnam pkgnamcsn qryblksz nbrrow

QRYDT

A (Query Answer Set Data Reply Data Object)

(End Query Reply Message)

(override for typdefnam)

(override for typdefovr) [n]

[n+1]

[5]

[4]

qryrelscr qryownbr qryrfrtbl orCLSQR

Y (query r elative scr olling action)

(query r ow number) efresh answer set table)

ENDQR YRM TYPDEFNAM

TYPDEFOVR

SQLCARD

TYPDEFNAM

TYPDEFOVR

SQLCARD

(SQLCARD Reply Data Obj) or

(exclusively for non-scr olling multi-r ow fetches)

Query Set Answer Data Reply

Data Object)

SQLCARD

QRYDT A

ENDQR YRM TYPDEFNAM

TYPDEFOVR

(End Query Reply Message)

(override for typdefnam)

(override for typdefovr)

(SQLCARD Reply Data Obj) or

(exclusively for CSLQR Y)

(override for typdefnam)

(override for typdefovr)

(SQLCARD Reply Data Obj)

__________________

f^{__________________} f^{__________________} f f

DRDA

(Application Requester) DRDA(Application Server)

[2]

[3]

(Continue Query)

(RDB_NAME)

(package name, consistency token, and section number)

(query block size) CNTQR

Yrdbnam pkgnamcsn qryblksz

QRYDT

A (Query Set Answer Data Reply Data Object)

[n]

[n+1]

[5]

OPNQR

Yrdbnam pkgnamcsn qryblksz (Open Query)

(RDB_NAME)

(package name, consistency token, and section number)

(query block size) [1]

TYPDEFNAM

TYPDEFOVR

SQLDT A (override for typdefnam)

(override for typdefovr)

(SQL pr ogram variable data)

[4]

(Continue Query)

(RDB_NAME)

(package name, consistency token, and section number)

(query block size)

CNTQR

Yrdbnam pkgnamcsn qryblksz

OPNQR YRM svrcodqrypr ctypsqlcsr hldsrvdgn (Open Query Reply Message)

(severity code)

(query pr otocol type)

(hold cursor position)

(server diagnostic information)

TYPDEFNAM

TYPDEFOVR

QRYDSC

QRYDT

A (override for typdefnam)

(override for typdefovr)

(Query Answer Set Desc

Reply Data Object)

(Query Set Answer Data

ENDQR YRM TYPDEFNAM

TYPDEFOVR

SQLCARD (End Query Reply Message)

(override for typdefnam)

(override for typdefovr)

(SQLCARD Reply Data Obj)

QRYDT

A (Query Set Answer Data Reply

Data Object)

f f

DRDA

(Application Requester) DRDA(Application Server)

[2]

[3]

EXCSQLSTT rdbnam pkgnamcsn outexp (Execute SQL Statement)

(RDB_NAME)

(package name, consistency token, and section number)

(output expected) [1]

TYPDEFNAM

TYPDEFOVR

SQLDT

A (override for typdefnam)

(override for typdefovr)

(SQL application variable data)

TYPDEFNAM

TYPDEFOVR

SQLCARD or

TYPDEFNAM

TYPDEFOVR SQL TARD

(override for typdefnam)

(override for typdefovr)

(SQLCARD Reply Data Obj)

(override for typdefnam)

(override for typdefovr)

(SQL

TARD Reply Data Obj) nbrrowprcnam rdbcmtok (number of fetch or insert r ows)

(procedur e name)

(commit ok)

__________________ f

DRDA

(Application Requester) DRDA(Application Server)

ENDUOWRM uowdsp

RSLSETRM svrcod (End unit of work)

(unit of work disposition)

(Result Set Reply Message)

(severity code) [2]

EXCSQLSTT rdbnam pkgnamcsn outexp (Execute SQL Statement)

(RDB_NAME)

(package name, consistency token, and section number)

(output expected) [1]

rslsetflg

TYPDEFNAM

TYPDEFOVR (result set flag)

(override for typdefnam)

(override for typdefovr) prcnam qryblksz maxrslcnt maxblkext rdbcmtok (procedure name)

(query block size)

(maximum r esult set count)

(maximum no. of extra blocks)

(commit ok)

pkgsnlst srvdgn

TYPDEFNAM (RDB package name, consistency token, and section number list)

(server diagnostic information)

(override for typdefnam)

TYPDEFOVR

SQLCARD

TYPDEFNAM

TYPDEFOVR (override for typdefovr)

(SQLCARD Reply Data Object)

** see note below figur e **(override for typdefnam)

(override for typdefovr)

SQLRSLRD (SQL Result Set Reply Data Object)

OPNQR YRM svrcodqrypr ctypsqlcsr hld

srvdgn

TYPDEFNAM

TYPDEFOVR

SQLCINRD

(Open Query Reply Message)

** result set #1 **

(severity code)

(query pr otocol type)

(hold cursor position)

(server diagnostic information)

(override for typdefnam)

(override for typdefovr)

(SQL r esult set column information

Reply Data Object)

QRYDSC

QRYDT

A (Query Answer Set Desc Reply

Data Object)

(Query Answer Set Data Reply

QRYDT

AQRYDT

A (Query Answer Set Data Reply

Data Object)

** extra block #1 **

(Query Answer Set Data Reply

** extra block #2 **

[3]

(Continue Query)

(RDB_NAME)

(package name, consistency token, and section number)

(query block size)

(maximum no. of extra blocks) CNTQR

Yrdbnam pkgnamcsn qryblksz maxblkext

QRYDT

A (Query Answer Set Data Reply Data Object)

QRYDT

A (Query Answer Set Data Reply Data Object)

** extra block #1 **

QRYDT

AENDQR

YRM (Query Set Answer Data Reply

Data Object)

(End Query Reply Message)

** end of r esult set #1 ** [n]

[n+1]

[5]

[4]

(Continue Query)

(RDB_NAME)

(package name, consistency token, and section number)

(query block size)

(maximum no. of extra blocks)

CNTQR

Yrdbnam pkgnamcsn qryblksz maxblkext

TYPDEFNAM

TYPDEFOVR

SQLCARD (override for typdefnam)

(override for typdefovr)

(SQLCARD Reply Data Obj)

OPNQR YRM svrcodqrypr ctypsqlcsr hldsrvdgn (Open Query Reply Message)

** result set #2 **

(severity code)

(query pr otocol type)

(hold cursor position)

(server diagnostic information)

TYPDEFNAM

TYPDEFOVR

SQLCINRD (override for typdefnam)

(override for typdefovr)

(SQL r esult set column information

Reply Data Object)

QRYDSC

QRYDT

A (Query Answer Set Desc Reply

Data Object)

(Query Answer Set Data Reply

ENDQR YRM TYPDEFNAM

TYPDEFOVR

SQLCARD (End Query Reply Message)

** end of r esult set #2 **

(override for typdefnam)

(override for typdefovr)

(SQLCARD Reply Data Object)

__________________

__________________ f f

DRDA

(Application Requester) DRDA(Application Server)

[2]

[3]

PRPSQLSTT rdbnam pkgnamcsn rtnsqlda (Prepare SQL Statement)

(RDB_NAME)

(package name, consistency token, and section number)

(return SQL Data Ar ea) [1]

TYPDEFNAM

TYPDEFOVR

SQLSTT (override for typdefnam)

(override for typdefovr)

(SQL Statement)

TYPDEFNAM

TYPDEFOVR

SQLDARD or

TYPDEFNAM

TYPDEFOVR

SQLCARD

(override for typdefnam)

(override for typdefovr)

(SQLDARD Reply Data Object)

(override for typdefnam)

(override for typdefovr)

(SQLCARD Reply Data Object)

DRDA

(Application Requester) DRDA(Application Server)

[2]

[3]

DSCSQLSTT rdbnam pkgnamcsn (Describe SQL Statement)

(RDB_NAME)

(package name, consistency token, and section number) [1]

TYPDEFNAM

TYPDEFOVR

SQLDARD (override for typdefnam)

(override for typdefovr)

(SQLDARD Reply Data Obj)

DRDA

(Application Requester) DRDA(Application Server)

[2]

[3]

DSCRDBTBL rdbnam

TYPDEFNAM

TYPDEFOVR

SQLOBJNAM (Describe RDB T able)

(RDB_NAME)

(override for typdefnam)

(override for typdefovr)

(SQL object name) [1]

TYPDEFNAM

TYPDEFOVR

SQLDARD (override for typdefnam)

(override for typdefovr)

(SQLDARD Reply Data Obj)

DRDA

(Application Requester) DRDA(Application Server)

[2]

[3]

EXSQLIMM rdbnam pkgnamcsn (Execute SQL Stmt. Immediate)

(RDB_NAME)

(package name, consistency token, and section number) [1]

TYPDEFNAM

TYPDEFOVR

SQLCARD (override for typdefnam)

(override for typdefovr)

(SQLCA r eply data)

RDBUPDRM (update occurr ed)

TYPDEFNAM

TYPDEFOVR

SQLSTT (override for typdefnam)

(override for typdefovr)

(SQL Statement)

f

DRDA

(Application Requester) DRDA(Application Server)

[2]

[3]

RDBCMM rdbnam (RDB Commit Unit of W ork)(RDB_NAME) [1]

TYPDEFNAM

TYPDEFOVR

SQLCARD (override for typdefnam)

(override for typdefovr)

(SQLCARD Reply Data Obj)

ENDUOWRM svrcoduowdsp rdbnam srvdgn (end unit-of-work condition

Reply Message)

(severity code)

(unit-of-work disposition)

(RDB_NAME)

(server diagnostic information)

DRDA

(Application Requester) DRDA(Application Server)

[2]

[3]

EXCSQLSTT

. (Execute SQL Statement) [1]

TYPDEFNAM

TYPDEFOVR

SQLDT ARD

TYPDEFNAM

TYPDEFOVR

SQLDT A

(override for typdefnam)

(override for typdefovr)

(SQLDT

ARD Reply Data Obj)

(override for typdefnam)

(override for typdefovr)

(SQL application variable data)

ENDUOWRM uowdsp (update occurr ed reply message)

(unit of work disposition)

Process Stor ed Pr ocedur e.

f

Unpr otected RUW connection

SNA or TCP/IP

SNA or TCP/IP

SNA or TCP/IP

Unpr otected DUW connection

Protected by a Sync Point Mgr .

DRDA RUOW AS1

DRDA DUOW AS3

(SYNCPTMGR L5)

DRDA DUOW AS2

(SYNCPTMGR L4) DRDA AR

f

DRDA

(Application Requester) DRDA(Application Server)

EXCSQLIMM rdbnam pkgnamcsn (Exec SQL Stmt. Immediate)

(RDB_NAME)

(package name, consistency token, and section number)

TYPDEFNAM

TYPDEFOVR

SQLSTT (override for typdefnam)

(override for typdefovr)

(SQL Statement)

TYPDEFNAM

TYPDEFOVR

SQLCARD (override for typdefnam)

(override for typdefovr)

(SQLCARD Reply Data Obj)

RDBUPDRM (update occurr ed reply message)

f

Unpr otected RUW connection

SNA or TCP/IP

SNA or TCP/IP

Unpr otected DUW connection

DRDA RUOW AS (AS1)

DRDA DUOW AS (AS2)

DRDA

DUOW

AS W ithUpdates

f

Unpr otected RUW connection

SNA or TCP/IP

SNA or TCP/IP

Unpr otected DUW connection

DRDA RUOW AS (AS1)

DRDA DUOW AS (AS2)

DRDA

DUOW

AS W ithUpdates

Unpr otected RUW connection

SNA or TCP/IP

SNA or TCP/IP

SNA or TCP/IP

Unpr otected DUW connection

Protected by a Sync Point Mgr .

DRDA RUOW (AS1)

DRDA DUOW (AS3)

DRDA DUOW (AS2)

DRDA AR

AS W ithUpdates

Unpr otected RUW connection

SNA or TCP/IP

SNA or TCP/IP

SNA or TCP/IP

Unpr otected DUW connection

Protected by a Sync Point Mgr .

DRDA RUOW AS (AS1)

DRDA DUOW AS (AS3)

DRDA DUOW AS (AS2)

DRDA

DUOW

RDB Initiates

Rollback

Unpr otected RUW connection

SNA or TCP/IP

SNA or TCP/IP

SNA or TCP/IP

Unpr otected DUW connection

Protected by a Sync Point Mgr .

DRDA RUOW AS (AS1)

DRDA DUOW AS (AS3)

DRDA DUOW AS (AS2)

DRDA

DUOW RDBInitiatesRollback

.

DUOW

RDB Initiates

Rollback

f f

Start the object

Describe the data

Provide the data

FDODT A

FDODSC

SQLDA TA

__________________ f

MDD, GDA, and CPT sfor Row Fields

MDD and RLO for Row Desc.

for T able Desc.

Start the object

Describe mappings fr om DRDA types to their FD:OCA r epresentations. These mappings vary depending on the intended data uasge and machine envir onment.

Describe the common objects, such as the

SQLCA or SQLDA in terms of the DRDA types above. These descriptions ar einvariant between envir onments.

User data is described by r eference to the envir onmental and DRDA object specs. The data can be input data (fr om host variables) or output data (fr om the database).

Provide the data

FDODSC

FDODT A

SQLDA TA

ENVIRONMENT

ALDESCRIPTIONS, a collection of

MODs and SDAs.

FDODSC

DRDA OBJECT

DESCRIPTIONS, a collection of

MODs, GDAs, and RLOs.

FDODSC

f f^{__________________} f f^{__________________} f

Meta Data and Data Descriptor for SQLDT ARD

Descriptor

Refer ence:

SQLCADT A

Descriptor in Hex: 07780005

0671F0E0 0401F0

0000

X’E0’ 0 (all) 0 (all)

Length 0

7

Row LID

Length 0

6

Identity 2

0

RepFactor

Identity 2

X’F0’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

ArrayUnit

X’04’

DRDA T ype6

SQLDT ARD X’F0’

Type1 MDD X’78’

Elem.T akn

Type1 RLO X’71’

1-byte

1-byte 1-byte

__________________

Meta Data and Data Descriptor for SQLDT AMR W

Descriptor

Refer ence:

SQLDT A

Descriptor in Hex: 07780005

0671F4E4 0401F4

0000

X’E4’ 0 (all) 0 (all)

Length 0

7

Row LID

Length 0

6

Identity 2

0

RepFactor

Identity 2

X’F4’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

ArrayUnit

X’04’

DRDA T ype6

SQLDT AMR WX’F4’

Type1 MDD X’78’

Elem.T akn

Type1 RLO X’71’

1-byte

1-byte 1-byte

f

Meta Data and Data Descriptor for SQLDT A

Descriptor

Refer ence:

SQLDAGRP

Descriptor in Hex: 07780005

0671E4D0 0301E4

0001

X’D0’ 0 (all) 1

Length 0

7

Row LID

Length 0

6

Identity 2

0

RepFactor

Identity 2

X’E4’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

Row Unit

X’03’

DRDA T ype6

SQLDT

AX’E4’

Type1 MDD X’78’

Elem.T akn

Type1 RLO X’71’

1-byte

1-byte 1-byte

Meta Data and Data Descriptor for SQLCADT A

Descriptor

Refer ence:

SQLDAGRP

SQLDT

AGRP

Descriptor in Hex: 07780005

0971E054 0301E0

0001D000 01

X’54’

X’Do’ 0 (all)) (all) 1

Length 0

7

Group LID

Length 0

9

Identity 2

0

RepFactor

Identity 2

X’E0’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

Row Unit

X’03’

DRDA T ype6

SQLCADT

AX’E0’

Type1 MDD X’78’

Elem.T akn

Type1 RLO X’71’

1-byte

1-byte 1-byte

f

Meta Data and Data Descriptor for SQLDT

AGRP

Length 0

7

Identity 2

0

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

GroupUnit

X’02’

DRDA T ype6

SQLDT

AGRP

X’D0’

Type1 MDD X’78’

Env. LID

3N + 3

(N < 85)

Length Override

Length

0 Identity2

X’D0’

Type1

N-GDA

X’76’

Env. LID

3N + 3

(N < 85)

Length Override

Length

0 Identity2

0

Type1

CPTX’7F’

Descriptor in Hex: 07780005

..76D0..

..7F00.. 0201D0

........

2-bytes

1-byte as req’das req’das req’d as req’das req’das req’d

as req’das req’das req’d as req’das req’das req’d

........

........ ........

Column Name or User

Data Label:

Column 001

. . .Column x

Note: Continue

Preceding T riplet

Needed to cover mor ethan 84 columns. CPT is optional otherwise.

Column x+1

. . .Column last

Meta Data and Data Descriptor for SQLRSLRD

Descriptor

Refer ence:

SQLNUMROW

SQLRSROW

Descriptor in Hex: 07780005

09717F68 04017F

0001

16F00 00

X’68’

X’6F’ 0 (all)0 (all) 10 (all)

Length 0

7

Row LID

Length 0

9

Identity 2

0

RepFactor

Identity 2

X’7F’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

ArrayUnit

X’04’

DRDA T ype6

SQLRSLRD

X’7F’

Type1 MDD X’78’

Elem.T akn

Type1 RLO X’71’

1-byte

1-byte 1-byte

Meta Data and Data Descriptor for SQLCINRD

Descriptor

Refer ence:

SQLNUMROW

SQLCIROW

Descriptor in Hex: 07780005

09717B68 04017B

00016B00 00

X’68’

X’6B’ 0 (all)0 (all) 10 (all)

Length 0

7

Row LID

Length 0

9

Identity 2

0

RepFactor

Identity 2

X’7B’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

ArrayUnit

X’04’

DRDA T ype6

SQLCINRD

X’7B’

Type1 MDD X’78’

Elem.T akn

Type1 RLO X’71’

1-byte

1-byte 1-byte

Meta Data and Data Descriptor for SQLSTTVRB

Descriptor

Refer ence:

SQLNUMROW SQL VRBROW

Descriptor in Hex: 07780005

09717E68 04017E

00016E00 00

X’68’

X’6E’ 0 (all)0 (all) 10 (all)

Length 0

7

Row LID

Length 0

9

Identity 2

0

RepFactor

Identity 2

X’7E’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

ArrayUnit

X’04’

DRDA T ype6

SQLSTTVRB

X’7E’

Type1 MDD X’78’

Elem.T akn

Type1 RLO X’71’

1-byte

1-byte 1-byte

Meta Data and Data Descriptor for SQLP ARD

Descriptor

Refer ence:

SQLCARD

SQLNUMROW

SQLP

AROW X’64’X’68’X’66’ 0 (all)0 (all)0 (all) 10 (all)

Length 0

7

Row LID

Length 0

12

Identity 2

0

RepFactor

Identity 2

X’78’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

ArrayUnit

X’04’

DRDA T ype6

SQLP ARD X’78’

Type1 MDD X’78’

Elem.T akn

Type1 RLO X’71’

Descriptor in Hex: 07780005

0C717864 040178

00016800 01660000

1-byte

1-byte 1-byte

Meta Data and Data Descriptor for SQLDARD

Descriptor

Refer ence:

SQLCARD

SQLNUMROW

SQLDAROW X’64’X’68’X’60’ 0 (all)0 (all)0 (all) 10 (all)

Length 0

7

Row LID

Length 0

12

Identity 2

0

RepFactor

Identity 2

X’74’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

ArrayUnit

X’04’

DRDA T ype6

SQLDARD

X’74’

Type1 MDD X’78’

Elem.T akn

Type1 RLO X’71’

Descriptor in Hex: 07780005

0C717464 040174

00016800 01600000

1-byte

1-byte 1-byte

Meta Data and Data Descriptor for SQLRSROW

Descriptor

Refer ence:

SQLRSGRP X’5F’ 0 (all) 1

Length 0

7

Group LID

Length 0

6

Identity 2

0

RepFactor

Identity 2

X’6F’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

Row Unit

X’03’

DRDA T ype6

SQLRSROW

X’6F’

Type1 MDD X’78’

Elem.T akn

Type1 RLO X’71’

Descriptor in Hex: 07780005

06716F5F 03016F

0001

1-byte

1-byte 1-byte

Meta Data and Data Descriptor for SQLCIROW

Descriptor

Refer ence:

SQLCIGRP X’5B’ 0 (all) 1

Length 0

7

Group LID

Length 0

6

Identity 2

0

RepFactor

Identity 2

X’6B’

Class 3 Rel;DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

Row Unit

X’03’

DRDA T ype6

SQLCIROW

X’6B’

Type1 MDD X’78’

Elem.T akn

Type1 RLO X’71’

Descriptor in Hex: 07780005

06716B5B 03016B

0001

1-byte

1-byte 1-byte

Meta Data and Data Descriptor for SQL

VRBROW

Descriptor

Refer ence: SQL VRBGRP X’5E’ 0 (all) 1

Length 0

7

Group LID

Length 0

6

Identity 2

0

RepFactor

Identity 2

X’6E’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

Row Unit

X’03’

DRDA T ype6 SQL VRBROW

X’6E’

Type1 MDD X’78’

Elem.T akn

Type1 RLO X’71’

Descriptor in Hex: 07780005

06716E5E 03016E

0001

1-byte

1-byte 1-byte

Meta Data and Data Descriptor for SQLSTT

Descriptor

Refer ence:

SQLSTTGRP X’5C’ 0 (all) 1

Length 0

7

Group LID

Length 0

6

Identity 2

0

RepFactor

Identity 2

X’6C’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

Row Unit

X’03’

DRDA T ype6

SQLSTT

X’6C’

Type1 MDD X’78’

Elem.T akn

Type1 RLO X’71’

Descriptor in Hex: 07780005

06716C5C 03016C

0001

1-byte

1-byte 1-byte

Meta Data and Data Descriptor for SQLOBJNAM

Descriptor

Refer ence:

SQLOBJGRP X’5A’ 0 (all) 1

Length 0

7

Group LID

Length 0

6

Identity 2

0

RepFactor

Identity 2

X’6A ’

Class 3 Rel;DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

Row Unit

X’03’

DRDA T ype6

SQLOBJNAM

X’6A ’ Type1 MDD X’78’

Elem.T akn

Type1 RLO X’71’

Descriptor in Hex: 07780005

06716A5A 03016A

0001

1-byte

1-byte 1-byte

Meta Data and Data Descriptor for SQLNUMROW

Descriptor

Refer ence:

SQLNUMGRP X’58’ 0 (all) 1

Length 0

7

Group LID

Length 0

6

Identity 2

0

RepFactor

Identity 2

X’68’

Class 3 Rel;DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

Row Unit

X’03’

DRDA T ype6

SQLNUMROW

X’68’

Type1 MDD X’78’

Elem.T akn

Type1 RLO X’71’

Descriptor in Hex: 07780005

06716858 030168

0001

1-byte

1-byte 1-byte

Meta Data and Data Descriptor for SQLP

AROW

Descriptor

Refer ence:

SQLP

AGRP X’56’ 0 (all) 1

Length 0

7

Group LID

Length 0

6

Identity 2

0

RepFactor

Identity 2

X’66’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

Row Unit

X’03’

DRDA T ype6

SQLP

AROW

X’66’

Type1 MDD X’78’

Elem.T akn

Type1 RLO X’71’

Descriptor in Hex: 07780005

06716656 030166

0001

1-byte

1-byte 1-byte

Meta Data and Data Descriptor for SQLCARD

Descriptor

Refer ence:

SQLCAGRP X’54’ 0 (all) 1

Length 0

7

Group LID

Length 0

6

Identity 2

0

RepFactor

Identity 2

X’64’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

Row Unit

X’03’

DRDA T ype6

SQLCARD

X’64’

Type1 MDD X’78’

Elem.T akn

Type1 RLO X’71’

Descriptor in Hex: 07780005

06716454 030164

0001

1-byte

1-byte 1-byte

Meta Data and Data Descriptor for SQLDAROW

Descriptor

Refer ence:

SQLDAGRP X’50’ 0 (all) 1

Length 0

7

Group LID

Length 0

6

Identity 2

0

RepFactor

Identity 2

X’60’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

Row Unit

X’03’

DRDA T ype6

SQLDAROW

X’60’

Type1 MDD X’78’

Elem.T akn

Type1 RLO X’71’

Descriptor in Hex: 07780005

06716050 030160

0001

1-byte

1-byte 1-byte

Meta Data and Data Descriptor for SQLRSGRP

X’14’

X’3E’

X’32’

X’02’

Length 0

7

Env. LID

Length 0

15

Identity 2

0

Identity 2

X’5F’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

GroupUnit

X’02’

DRDA T ype6

SQLRSGRP

X’5F’

Type1 MDD X’78’

Length Override

Type1 GDA X’75’

Descriptor in Hex: 07780005

0F755F14 02015F

00043E00 1E32001E 020004

2-bytes

1-byte

430304

Data Label:

SQLRSLOCA

TORSQLRSNAME_m

SQLRSNAME_s

SQLRSNUMROWS DRDA T ype:RSLVCM VCS I4

Meta Data and Data Descriptor for SQLCIGRP

X’3E’

X’32’

Length 0

7

Env. LID

Length 0

21

Identity 2

0

Identity 2

X’5B’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

GroupUnit

X’02’

DRDA T ype6

SQLCIGRP

X’5B’

Type1 MDD X’78’

Length Override

Type1 GDA X’75’

Descriptor in Hex: 07780005

15755B3E

00FE3200 02015B

001E3200 1E3E001E 32001E3E FE 2-bytes

1-byte

30303030254254

Data Label:

SQLCNAME_m

SQLCNAME_s

SQLCLABEL_m

SQLCLABEL_s

SQLCOMMENTS_m

SQLCOMMENTS_s DRDA T ype:VCM VCS VCM

Meta Data and Data Descriptor for SQL

VRBGRP

X’04’

X’02’

X’26’

X’3E’

X’32’

Length 0

7

Env. LID

Length 0

30

Identity 2

0

Identity 2

X’5E’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

GroupUnit

X’02’

DRDA T ype6 SQL VRBGRP

X’5E’

Type1 MDD X’78’

Length Override

Type1 GDA X’75’

Descriptor in Hex: 07780005

1E755E04

00023E00 02015E

00020400 02020004 04000226

40320040 3E004032 0040

2-bytes

1-byte

24264646464

Data Label:

SQLPRECISION

SQLSCALE

SQLLENGTH SQL TYPE

SQLCCSID

SQLNAME_m

SQLNAME_s

SQLDIAGNAME_m

SQLDIAGNAME_s DRDA T ype:I2I2I4I2FBVCM VCS VCM

f

Env. LID Length Override

2-bytes

Data Label:

SQLST

ATEMENT_m

ATEMENT_s DRDA T ype:LVCM

LVCS

Meta Data and Data Descriptor for SQLSTTGRP

Descriptor in Hex: 07780005

09755C40 02015C

7FFF347F FF

X’40’

X’34’

Length 0

7

Length 0

9

Identity 2

0

Identity 2

X’5C’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

GroupUnit

X’02’

DRDA T ype6

SQLSTTGRP

X’5C’

Type1 MDD X’78’

Type1 GDA X’75’

1-byte

32767

Env. LID Length Override

2-bytes

Data Label:

SQLOBJECTNAME_m

SQLOBJECTNAME_s DRDA Type:VCMVCS

Meta Data and Data Descriptor for SQLOBJGRP

Descriptor in Hex: 07780005

09755A3E 02015A

00FE3200 FE

X’3E’

X’32’

Length 0

7

Length 0

9

Identity 2

0

Identity 2

X’5A ’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

GroupUnit

X’02’

DRDA T ype6

SQLOBJGRP

X’5A ’ Type1 MDD X’78’

Type1 GDA X’75’

1-byte

254254

Env. LID Length Override

Data Label:

SQLNUM DRDA T ype:12

Meta Data and Data Descriptor for SQLNUMGRP

X’04’

Length 0

7

Length 0

6

Identity 2

0

Identity 2

X’58’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

GroupUnit

X’02’

DRDA T ype6

SQLNUMGRP

X’58’

Type1 MDD X’78’

Type1 GDA X’75’

2-bytes Descriptor in Hex: 07780005

06755804 020158

0002

1-byte

2

Meta Data and Data Descriptors for SQLP

AGRP

X’3E’

X’32’

X’30’

Length 0

7

Env. LID

Length 0

27

Identity 2

0

Identity 2

X’56’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

GroupUnit

X’02’

DRDA T ype6

SQLP

AGRP

X’56’

Type1 MDD X’78’

Length Override

Type1 GDA X’75’

Descriptor in Hex: 07780005

1B75563E

00013000 020156

00123200 123E0012 32001230

01300001 300019

2-bytes

1-byte

18181818125

Data Label:

SQLPCOL_m

SQLPCOL_s

SQLPOBJ_m

SQLPOBJ_s

SQLP ALS SQLPOTP

SQLPOWN

SQLPPR

VS DRDA T ype:VCM VCS VCM FCSFCSFCSFCS

Meta Data and Data Descriptors for SQLCAGRP

X’02’

X’30’

X’52’ ’

Length 0

7

Env. LID

Length 0

15

Identity 2

0

Identity 2

X’54’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

GroupUnit

X’02’

DRDA T ype6

SQLCAGRP

X’54’

Type1 MDD X’78’

Length Override

Type1

N-GDA

X’76’

Descriptor in Hex: 07780005

0F765402 020154

00043000 05300008 520000

2-bytes

1-byte

4580

Refer ence or

Data Label:

SQLCODE

SQLST

ATESQLERRPROC

SQLCAXGRP DRDA T ype:I4FCSFCSN/A

Meta Data and Data Descriptors for SQLCAXGRP

Length 0

7

Env. LID

Length 0

63

Identity 2

0

Identity 2

X’52’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

GroupUnit

X’02’

DRDA T ype6

SQLCAXGRP

X’52’

Type1 MDD X’78’

Length Override

Type1

N-GDA

X’76’

Descriptor in Hex: 07780005

3F765230

00040200

01300001

30000130 020152

00120200

04020004

30000130

00013000

2-bytes

1-byte

Data Label:

SQLRDBNME

SQLERRD1

SQLERRD2

SQLERRD3

SQLERRD4

SQLERRD5

SQLERRD6 SQL WARN0

WARN1

WARN2

SQL WARN3

WARN4

WARN5

WARN6

WARN7

WARN8

WARN9

WARNA

SQLERRMSG_m

SQLERRMSG_s

DRDA T ype:FCSI4I4I4I4I4I4FCSFCSFCS

FCSFCSFCSFCSFCSFCSFCSFCS

VCM VCS

X’30’

X’02’

X’30’

X’3E’

X’32’

1841

1

7070

04020004

30000130

00013000

013E0046 02000402

00013000

01300001

320046

Meta Data and Data Descriptor for SQLDAGRP

Length 0

7

Env. LID

Length 0

36

Identity 2

0

Identity 2

X’50’

Class 3 Rel.DB

X’05’

MD Ref T y5 Next Byte

X’01’

MD T ype4

GroupUnit

X’02’

DRDA T ype6

SQLDAGRP

X’50’

Type1 MDD X’78’

Length Override

Type1 GDA X’75’

Data Label:

SQLPRECISION

SQLSCALE

SQLLENGTH SQL TYPE

SQLCCSID

SQLNAME_m

SQLNAME_s

SQLLABEL_m

SQLLABEL_s

SQLCOMMENTS_m

SQLCOMMENTS_s

Descriptor in Hex: 07780005

24755004

00023E00

FE3200FE 020150

00020400

1E32001E

2-bytes

1-byte 02020004

3E001E32 04000226

001E3E00

DRDA T ype:I2I2I4I2FBVCM VCS VCM

VCM VCS

X’04’

X’02’

X’26’

X’3E’

X’32’

X’3E’

X’32’

24230303030

254254

Variable Character SBCS (Example)

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’32’ (VCS)

X’33’ (NVCS) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type CCSID ChrSiz Mode Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212 X’70’X’70’ X’32’X’32’ X’11’X’91’ 00000-00500(e)

00000-00500(e)1 1 3276732767

QTDSQL370 (System/370* Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 07780005 010133

0C703391 000001F4 01017FFF

(e) The CCSID specified her e is an example.

The actual CCSID is specified via a DDM

TYPDEFOVR parameter or object, or by a late envir onmental descriptor .

__________________

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’02’ (I4)X’03’ (NI4) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type Reserved Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’02’

X’03’

X’02’

X’03’

X’02’

X’03’

X’02’

X’03’

X’02’

X’03’

X’23’

X’A3’

X’23’

X’A3’

X’24’

X’A4’

X’23’

X’A3’

X’24’

X’A4’

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

4

4

4

4

4

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C7003A3 01010300000000 00000004

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’04’ (I2)X’05’ (NI2) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type Reserved Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’04’

X’05’

X’04’

X’05’

X’04’

X’05’

X’04’

X’05’

X’04’

X’05’

X’23’

X’A3’

X’23’

X’A3’

X’24’

X’A4’

X’23’

X’A3’

X’24’

X’A4’

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

2

2

2

2

2

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C7005A3 01010500000000 00000002

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’06’ (I1)X’07’ (NI1) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type Reserved Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’06’

X’07’

X’06’

X’07’

X’06’

X’07’

X’06’

X’07’

X’06’

X’07’

X’23’

X’A3’

X’23’

X’A3’

X’24’

X’A4’

X’23’

X’A3’

X’24’

X’A4’

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

1

1

1

1

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C7007A3 01010700000000 00000001

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’08’ (BF16)

X’09’ (NBF16) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’08’

X’09’

X’08’

X’09’

X’08’

X’09’

X’08’

X’09’

X’08’

X’09’

X’40’

X’C0’

X’48’

X’C8’

X’47’

X’C7’

X’48’

X’C8’

X’49’

X’C9’

0 0

0

0

0

0

0

0

0

0

0 0 0 0

0 0 0

0 0 0

0 0 0

1616

1616

1616

1616

1616

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C7009C0 01010900000000 00000010

Mode

Bias

Res-erved Res-erved

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’0A’ (BF8)X’0B’ (NBF8) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’0A

’X’0B’

X’0A

’X’0B’

X’0A

’X’0B’

X’0A

’X’0B’

X’0A

’X’0B’

X’40’

X’C0’

X’48’

X’C8’

X’47’

X’C7’

X’48’

X’C8’

X’49’

X’C9’

0 0

0

0

0

0

0

0

0

0

0 0 0 0

0 0 0

0 0 0

0 0 0

8

8

8

8

8

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C700BC0 01010B00000000 00000008

Mode

Bias

Res-erved Res-erved

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’0C’ (BF4)

X’0D’ (NBF4) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’0C’

X’0D’

X’0C’

X’0D’

X’0C’

X’0D’

X’0C’

X’0D’

X’0C’

X’0D’

X’40’

X’C0’

X’48’

X’C8’

X’47’

X’C7’

X’48’

X’C8’

X’49’

X’C9’

0 0

0

0

0

0

0

0

0

0

0 0 0 0

0 0 0

0 0 0

0 0 0

4

4

4

4

4

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C700DC0 01010D00000000 00000004

Mode

Bias

Res-erved Res-erved

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’0E’ (FD)

X’0F’ (NFD) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type Reserved

0 1 2 3 4 5 6 7 8 9 10 1

1212 X’70’X’70’ X’0E’X’0F’ X’30’X’B0’ 0 0 0 31313131

1212 X’70’X’70’ X’0E’X’0F’ X’30’X’B0’ 0 0 0 31313131

1212 X’70’X’70’ X’0E’X’0F’ X’30’X’B0’ 0 0 0 31313131

1212 X’70’X’70’ X’0E’X’0F’ X’30’X’B0’ 0 0 0 31313131

1212 X’70’X’70’ X’0E’X’0F’ X’30’X’B0’ 0 0 0 31313131

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C700FB0 01010F00000000 00001F1F

Mode Fld Length andPrec;/Scale

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’10’ (ZD)

X’11’ (NZD) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type Reserved

0 1 2 3 4 5 6 7 8 9 10 1

1212 X’70’X’70’ X’10’X’11’ X’33’X’B3’ 0 0 0 31313131

1212 X’70’X’70’ X’10’X’11’ X’33’X’B3’ 0 0 0 31313131

1212 X’70’X’70’ X’10’X’11’ X’35’X’B5’ 0 0 0 31313131

1212 X’70’X’70’ X’10’X’11’ X’35’X’B5’ 0 0 0 31313131

1212 X’70’X’70’ X’10’X’11’ X’35’X’B5’ 0 0 0 31313131

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C7011B3 0101100000000 00001F1F

Mode Fld Length andPrec;/Scale

(e) The CCSID specified her e is an example.

The actual CCSID is specified via a DDM

TYPDEFOVR parameter or object, or by a late envir onmental descriptor .

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’12’ (N)X’13’ (NN) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type CCSID

0 1 2 3 4 5 6 7 8 9 10 1

1212 X’70’X’70’ X’12’X’13’ X’32’X’B2’ 00000-00500(e)

00000-00500(e)1 0 3131 3131

1212 X’70’X’70’ X’12’X’13’ X’32’X’B2’ 00000-00500(e)

00000-00500(e)1 0 3131 3131

1212 X’70’X’70’ X’12’X’13’ X’32’X’B2’ 00000-00850(e)

00000-00850(e)1 0 3131 3131

1212 X’70’X’70’ X’12’X’13’ X’32’X’B2’ 00000-00819(e)

00000-00819(e)1 0 3131 3131

1212 X’70’X’70’ X’12’X’13’ X’32’X’B2’ 00000-00819(e)

00000-00819(e)1 0 3131 3131

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C7013B2 010113000001F4 01001F1F

Mode Fld Length andPrec;/Scale

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’14’ (RSL)

X’15’ (NRSL) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type Reserved Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’14’

X’15’

X’14’

X’15’

X’14’

X’15’

X’14’

X’15’

X’14’

X’15’

X’23’

X’A3’

X’23’

X’A3’

X’24’

X’A4’

X’23’

X’A3’

X’24’

X’A4’

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

4

4

4

4

4

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C7015A3 01011500000000 00000004

(e) The CCSID specified her e is an example.

The actual CCSID is specified via a DDM

TYPDEFOVR parameter or object, or by a late envir onmental descriptor .

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’20’ (D)X’21’ (ND) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type CCSID Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’20’

X’21’

X’20’

X’21’

X’20’

X’21’

X’20’

X’21’

X’20’

X’21’

X’10’

X’90’

X’10’

X’90’

X’10’

X’90’

X’10’

X’90’

X’10’

X’90’

00000-00500(e)

00000-00500(e)

00000-00850(e)

00000-00819(e)

00000-00819(e)

1

1

1

1

1

0

0

0

0

0

1010

1010

1010

1010

1010

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C702190 010121000001F4 0100000A

ChrSiz Res-erved

(e) The CCSID specified her e is an example.

The actual CCSID is specified via a DDM

TYPDEFOVR parameter or object, or by a late envir onmental descriptor .

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’22’ (T)X’23’ (NT) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type CCSID Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’22’

X’23’

X’22’

X’23’

X’22’

X’23’

X’22’

X’23’

X’22’

X’23’

X’10’

X’90’

X’10’

X’90’

X’10’

X’90’

X’10’

X’90’

X’10’

X’90’

00000-00500(e)

00000-00500(e)

00000-00850(e)

00000-00819(e)

00000-00819(e)

1

1

1

1

1

0

0

0

0

0

8

8

8

8

8

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C702390 010123000001F4 01000008

ChrSiz Res-erved

(e) The CCSID specified her e is an example.

The actual CCSID is specified via a DDM

TYPDEFOVR parameter or object, or by a late envir onmental descriptor .

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’24’ (TS)X’25’ (NTS) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type CCSID Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’24’

X’25’

X’24’

X’25’

X’24’

X’25’

X’24’

X’25’

X’24’

X’25’

X’10’

X’90’

X’10’

X’90’

X’10’

X’90’

X’10’

X’90’

X’10’

X’90’

00000-00500(e)

00000-00500(e)

00000-00850(e)

00000-00819(e)

00000-00819(e)

1

1

1

1

1

0

0

0

0

0

2626

2626

2626

2626

2626

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C702590 010125000001F4 0100001A

ChrSiz Res-erved

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’26’ (FB)X’27’ (NFB) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type Reserved Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’26’

X’27’

X’26’

X’27’

X’26’

X’27’

X’26’

X’27’

X’26’

X’27’

X’01’

X’81’

X’01’

X’81’

X’01’

X’81’

X’01’

X’81’

X’01’

X’81’

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

32767

32767

32767

32767

32767

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C702781 01012700000000 00007FFF

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’28’ (VB)

X’29’ (NVB) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type Reserved Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’28’

X’29’

X’28’

X’29’

X’28’

X’29’

X’28’

X’29’

X’28’

X’29’

X’02’

X’82’

X’02’

X’82’

X’02’

X’82’

X’02’

X’82’

X’02’

X’82’

0

0

0

0

0

0

0

0

0

0

1

1

1

1

1

32767

32767

32767

32767

32767

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C702982 01012900000000 00017FFF

Mode

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’2A’ (LVB)X’2B’ (NLVB) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type Reserved Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’2A

’X’2B’

X’2A

’X’2B’

X’2A

’X’2B’

X’2A

’X’2B’

X’2A

’X’2B’

X’02’

X’82’

X’02’

X’82’

X’02’

X’82’

X’02’

X’82’

X’02’

X’82’

0

0

0

0

0

0

0

0

0

0

1

1

1

1

1

32767

32767

32767

32767

32767

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C702B82 01012B00000000 00017FFF

Mode

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’2C’ (NTB)

X’2D’ (NNTB) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type Reserved Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’2C’

X’2D’

X’2C’

X’2D’

X’2C’

X’2D’

X’2C’

X’2D’

X’2C’

X’2D’

X’03’

X’83’

X’03’

X’83’

X’03’

X’83’

X’03’

X’83’

X’03’

X’83’

0

0

0

0

0

0

0

0

0

0

1

1

1

1

1

32767

32767

32767

32767

32767

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C702D83 01012D00000000 00017FFF

Mode

(e) The CCSID specified her e is an example.

The actual CCSID is specified via a DDM

TYPDEFOVR parameter or object, or by a late envir onmental descriptor .

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’2E’ (NTCS)

X’2F’ (NNTCS) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type CCSID Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’2E’

X’2F’

X’2E’

X’2F’

X’2E’

X’2F’

X’2E’

X’2F’

X’2E’

X’2F’

X’14’

X’94’

X’14’

X’94’

X’14’

X’94’

X’14’

X’94’

X’14’

X’94’

00000-00500(e)

00000-00500(e)

00000-00850(e)

00000-00819(e)

00000-00819(e)

1

1

1

1

1

1

1

1

1

1

32767

32767

32767

32767

32767

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C702F94 01012F000001F4 01017FFF

Mode

ChrSiz

(e) The CCSID specified her e is an example.

The actual CCSID is specified via a DDM

TYPDEFOVR parameter or object, or by a late envir onmental descriptor .

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’30’ (FCS)

X’31’ (NFCS) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type CCSID Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’30’

X’31’

X’30’

X’31’

X’30’

X’31’

X’30’

X’31’

X’30’

X’31’

X’10’

X’90’

X’10’

X’90’

X’10’

X’90’

X’10’

X’90’

X’10’

X’90’

00000-00500(e)

00000-00500(e)

00000-00850(e)

00000-00819(e)

00000-00819(e)

1

1

1

1

1

0

0

0

0

0

32767

32767

32767

32767

32767

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C703190 010131000001F4 01007FFF

Res-erved

ChrSiz

(e) The CCSID specified her e is an example.

The actual CCSID is specified via a DDM

TYPDEFOVR parameter or object, or by a late envir onmental descriptor .

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’32’ (VCS)

X’33’ (NVCS) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type CCSID Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’32’

X’33’

X’32’

X’33’

X’32’

X’33’

X’32’

X’33’

X’32’

X’33’

X’11’X’91’

X’11’X’91’

X’11’X’91’

X’11’X’91’

X’11’X’91’

00000-00500(e)

00000-00500(e)

00000-00850(e)

00000-00819(e)

00000-00819(e)

1

1

1

1

1

1

1

1

1

1

32767

32767

32767

32767

32767

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C703391 010133000001F4 01017FFF

Mode

ChrSiz

(e) The CCSID specified her e is an example.

The actual CCSID is specified via a DDM

TYPDEFOVR parameter or object, or by a late envir onmental descriptor .

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’34’ (LVCS)X’35’ (NLVCS) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type CCSID Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’34’

X’35’

X’34’

X’35’

X’34’

X’35’

X’34’

X’35’

X’34’

X’35’

X’11’X’91’

X’11’X’91’

X’11’X’91’

X’11’X’91’

X’11’X’91’

00000-00500(e)

00000-00500(e)

00000-00850(e)

00000-00819(e)

00000-00819(e)

1

1

1

1

1

1

1

1

1

1

32767

32767

32767

32767

32767

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C703591 010135000001F4 01017FFF

Mode

ChrSiz

(f) The CCSID specified her e is an example.

The actual CCSID is specified via a DDM

TYPDEFOVR parameter or object, or by a late envir onmental descriptor .

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’36’ (FCD)

X’37’ (NFCD) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type CCSID Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’36’

X’37’

X’36’

X’37’

X’36’

X’37’

X’36’

X’37’

X’36’

X’37’

X’10’

X’90’

X’10’

X’90’

X’10’

X’90’

X’10’

X’90’

X’10’

X’90’

00000-00300(f)

00000-00300(f)

00000-00301(f)

00000-01200(f)

00000-01200(f)

2

2

2

2

2

0

0

0

0

0

16383

16383

16383

16383

16383

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C703790 0101370000012C 02003FFF

Res-erved

ChrSiz

(f) The CCSID specified her e is an example.

The actual CCSID is specified via a DDM

TYPDEFOVR parameter or object, or by a late envir onmental descriptor .

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’38’ (VCD)

X’39’ (NVCD) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type CCSID Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’38’

X’39’

X’38’

X’39’

X’38’

X’39’

X’38’

X’39’

X’38’

X’39’

X’11’X’91’

X’11’X’91’

X’11’X’91’

X’11’X’91’

X’11’X’91’

00000-00300(f)

00000-00300(f)

00000-00301(f)

00000-01200(f)

00000-01200(f)

2

2

2

2

2

1

1

1

1

1

16383

16383

16383

16383

16383

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C703991 0101390000012C 02013FFF

Mode

ChrSiz

(f) The CCSID specified her e is an example.

The actual CCSID is specified via a DDM

TYPDEFOVR parameter or object, or by a late envir onmental descriptor .

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’3A’ (LVCD)X’3B’ (NLVCD) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type CCSID Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’3A

’X’3B’

X’3A

’X’3B’

X’3A

’X’3B’

X’3A

’X’3B’

X’3A

’X’3B’

X’11’X’91’

X’11’X’91’

X’11’X’91’

X’11’X’91’

X’11’X’91’

00000-00300(f)

00000-00300(f)

00000-00301(f)

00000-01200(f)

00000-01200(f)

2

2

2

2

2

1

1

1

1

1

16383

16383

16383

16383

16383

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C703B91 01013B0000012C 02013FFF

Mode

ChrSiz

(g) The CCSID specified her e is an example.

The actual CCSID is specified via a DDM

TYPDEFOVR parameter or object, or by a late envir onmental descriptor .

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’3C’ (FCM)

X’3D’ (NFCM) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type CCSID Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’3C’

X’3D’

X’3C’

X’3D’

X’3C’

X’3D’

X’3C’

X’3D’

X’3C’

X’3D’

X’10’

X’90’

X’10’

X’90’

X’10’

X’90’

X’10’

X’90’

X’10’

X’90’

00000-00930(g)

00000-00930(g)

00000-00932(g)

00000-01200(g)

00000-01200(g)

1

1

1

1

1

0

0

0

0

0

32767

32767

32767

32767

32767

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C703D90 01013D000003A2 01007FFF

Res-erved

ChrSiz

(g) The CCSID specified her e is an example.

The actual CCSID is specified via a DDM

TYPDEFOVR parameter or object, or by a late envir onmental descriptor .

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ X’3E’ (VCM)

X’3F’ (NVCM) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type CCSID Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’3E’

X’3F’

X’3E’

X’3F’

X’3E’

X’3F’

X’3E’

X’3F’

X’3E’

X’3F’

X’11’X’91’

X’11’X’91’

X’11’X’91’

X’11’X’91’

X’11’X’91’

00000-00930(g)

00000-00930(g)

00000-00932(g)

00000-01200(g)

00000-01200(g)

1

1

1

1

1

1

1

1

1

1

32767

32767

32767

32767

32767

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C703F91 01013F000003A2 01017FFF

Mode

ChrSiz

X’40’ (L

VCM)

X’41’ (NL

(g) The CCSID specified her e is an example.

The actual CCSID is specified via a DDM

TYPDEFOVR parameter or object, or by a late envir onmental descriptor .

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type CCSID Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’40’

X’41’

X’40’

X’41’

X’40’

X’41’

X’40’

X’41’

X’40’

X’41’

X’11’X’91’

X’11’X’91’

X’11’X’91’

X’11’X’91’

X’11’X’91’

00000-00930(g)

00000-00930(g)

00000-00932(g)

00000-01200(g)

00000-01200(g)

1

1

1

1

1

1

1

1

1

1

32767

32767

32767

32767

32767

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C704191 010141000003A2 01017FFF

Mode

ChrSiz

X’42’ (NTM)

X’43’ (NNTM)

(g) The CCSID specified her e is an example.

The actual CCSID is specified via a DDM

TYPDEFOVR parameter or object, or by a late envir onmental descriptor .

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type CCSID Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’42’

X’43’

X’42’

X’43’

X’42’

X’43’

X’42’

X’43’

X’42’

X’43’

X’14’

X’94’

X’14’

X’94’

X’14’

X’94’

X’14’

X’94’

X’14’

X’94’

00000-00930(g)

00000-00930(g)

00000-00932(g)

00000-01200(g)

00000-01200(g)

1

1

1

1

1

1

1

1

1

1

32767

32767

32767

32767

32767

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C704394 010143000003A2 01017FFF

Mode

ChrSiz

X’44’ (PLB)

X’45’ (NPLB)

(e) The CCSID specified her e is an example.

The actual CCSID is specified via a DDM

TYPDEFOVR parameter or object, or by a late envir onmental descriptor .

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type Reserved Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’44’

X’45’

X’44’

X’45’

X’44’

X’45’

X’44’

X’45’

X’44’

X’45’

X’07’

X’87’

X’07’

X’87’

X’07’

X’87’

X’07’

X’87’

X’07’

X’87’

0

0

0

0

0

0

0

0

0

0

1

1

1

1

1

255255

255255

255255

255255

255255

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C704587 01014500000000 000100FF

Mode

X’46’ (PLS)

X’47’ (NPLS)

(e) The CCSID specified her e is an example.

The actual CCSID is specified via a DDM

TYPDEFOVR parameter or object, or by a late envir onmental descriptor .

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type CCSID Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’46’

X’47’

X’46’

X’47’

X’46’

X’47’

X’46’

X’47’

X’46’

X’47’

X’19’

X’99’

X’19’

X’99’

X’19’

X’99’

X’19’

X’99’

X’19’

X’99’

00000-00500(e)

00000-00500(e)

00000-00850(e)

00000-00819(e)

00000-00819(e)

1

1

1

1

1

1

1

1

1

1

255255

255255

255255

255255

255255

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C704799 010147000001F4 010100FF

Mode

ChrSiz

X’48’ (PLM)

X’49’ (NPLM)

(g) The CCSID specified her e is an example.

The actual CCSID is specified via a DDM

TYPDEFOVR parameter or object, or by a late envir onmental descriptor .

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type CCSID Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

1212

1212

1212

1212

1212

X’70’

X’70’

X’70’

X’70’

X’70’

X’48’

X’49’

X’48’

X’49’

X’48’

X’49’

X’48’

X’49’

X’48’

X’49’

X’19’

X’99’

X’19’

X’99’

X’19’

X’99’

X’19’

X’99’

X’19’

X’99’

00000-00930(g)

00000-00930(g)

00000-00932(g)

00000-01200(g)

00000-01200(g)

1

1

1

1

1

1

1

1

1

1

255255

255255

255255

255255

255255

QTDSQL370 (System/370 Pr ocessors)

QTDSQL400 (AS/400 Pr ocessors)

QTDSQLX86 (Intel 80X86 Pr ocessors)

QTDSQLASC (IEEE ASCII Pr ocessors)

QTDSQL

VAX (V

AX Pr ocessors)

Example Descriptor in Hex

(QTDSQL370 nullable form) 077800050C704999 010149000003A2 010100FF

Mode

ChrSiz

f

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ DRDA TypeX’30’ (FCS) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type CCSID ChrSiz Mode Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

12 X’70’ X’30’ X’10’ 00000-00850(e)1 0 32767

QTDSQLX86 (Intel 80X86 Pr ocessors)

Example Descriptor in Hex

(QTDSQLX86 nullable form) 07780005 010130

0C703010 00000352 01007FFF

(e) The CCSID specified her e is an example.

The actual CCSID is specified via a DDM

TYPDEFOVR parameter or object, or by a late envir onmental descriptor .

Res-erved Prec;/Scaleor

Length

0 Identity2 Class3 MD Ref Ty5

MD T ype4 DRDA Type6

Type1

7 0 Next ByteX’01’

Rel.DB

X’05’ Data TypeX’01’ DRDA TypeX’30’ (FCS) MDD X’78’

Meta Data (Envir onment-independent)

FDTrLn FD:OCA

Tripl’SDA

’ FD:OCA

TriplLID FD:OCA

Field

Type CCSID ChrSiz Mode Fld Length

0 1 2 3 4 5 6 7 8 9 10 1

12 X’70’ X’99’ X’10’ 00000-00437(h)1 0 32767

QTDSQLX86 (Intel 80X86 Pr ocessors)

Example Descriptor in Hex

(QTDSQLX86 nullable form) 07780005 010130

0C709910 000001B5 01007FFF

(h) As a late descriptor

, this CCSID value overrides the TYPDEFOVR that flows with ACCRDB.

Res-erved Prec;/Scaleor

f

TTTTTTTTTTTTTTTTTTTTT MMMMMMMMMMM OOOOOOOOOOOOOOOOOOOOO UUUUUUUUUUU

Envir onmental

Envir onmental Grp Row Arr Grp Row Arr

Early Late

f f

TTTTTTTTTTTTTTTTTTTTT MMMMMMMMMMM

Envir onmental Grp Row Arr

Early

01-----------------------------4F 5x 6x 7x

OOOOOOOOOOOOOOOOOOOOO UUUUUUUUUUU

Envir onmental Grp Row Arr

Late

80---------------------------------------CF Dx Ex Fx

f f f f __________________ f f f f f __________________ f