Application System/400 SC41-0090-01

Query Management/400
Programmer's Guide and Reference

Version 2

Application Development







Application System/400 SC41-0090-01

Query Management/400
Programmer's Guide and Reference

Version 2



— Take Note!

Before using this information and the product it supports, be sure to read the general information under “Notices” on page xv.

Second Edition (November 1993)

This edition applies to the licensed program IBM Operating System/400, (Program 5738-SS1), Version 2 Release 3 Modification 0,
and to all subsequent releases and modifications until otherwise indicated in new editions. This major revision makes obsolete
SC41-0090-00. Make sure you are using the proper edition for the level of the product.

er p' blications t hrOugn your iBM representative or the iBM branch serving your iocaiity. Pubiications are not stocked at the
SS

A Customer Satisfaction Feedback form for readers' comments is provided at the back of this publication. If the form has been
removed, you can mail your comments to:

Attn Department 245

IBM Corporation

3605 Highway 52 N

Rochester, MN 55901-7899 USA

or you can fax your comments to:

United States and Canada: 800+937-3430
Other countries: (+1)+507+253-5192

When you send information to IBM, you grant IBM a non-exclusive right to use or distribute the information in any way it believes
appropriate without incurring any obligation to you or restricting your use of it.

© Copyright International Business Machines Corporation 1992, 1993. All rights reserved.
Note to U.S. Government Users — Documentation related to restricted rights — Use, duplication or disclosure is subject to
restrictions set forth in GSA ADP Schedule Contract with IBM Corp.



Contents

Notices . . . . . . . . . XV
Programming Interface Information . . . . . .. ... ... ... ... ... XV
Trademarks and Service Marks . . . .. ... ... ... L XVi
About This Manual . . . . ... ... ... .. ... . ... ... .. ... XVii
Who Should Use Query Management . . . . ... ... .. ............ Xvii
What Query Management Does NotDo . . . .. ... ... ... ....... xviii
Summaryof Changes . . ... ... ... . ... .. ... ... .. Xix
Chapter 1. Introduction . . ... ... ... ... ... .. ... ... .. .. 1-1
Query Management Overview . . . . . . . .. ... . ... ... 1-1
Query Management Enhancements . . . . . ... ... ... L. 1-1
AS/400 and the SAA Environment . . . .. ... ... ... ... ... 1-2
Collection Use by Query Management . . . .. ... ... ... ........ 1-2
Naming Conventions . . . . . . . . . . .. . ... 1-3
Query Objects . . . . . . . . . . . 1-3
System Naming . . . . . . . ... 1-3
SAANaming . . . . . .. 1-4
AS/400 Objects . . . . . . . . ... 1-5
Variable Names . . . . . . .. .. .. ... 1-6

Other Query Names . . . . . . .. .. . ... . ... 1-6
Security and Authorization . . . . . ... Lo Lo 1-6
Query Management Objects . . . . . .. . ... . ... .. 1-7
Query Management CL Commands . . . . .. ................. 1-7
GenericCommands . . . . . . .. ... ... 1-8
Message Descriptions . . . . . . ... 1-8
Chapter 2. Query Capability . . .. ... ...... ... ... ... ...... 2-1
Creating Queries . . . . . . . . . . 2-1
Creating Queries Example . . . . .. ... ... ... L 2-2
Query Restrictions . . . . . . . . ... 2-3
Variable Substitution . . . . .. ... 2-3
Variable Prompting . . . . . . . . . . . 2-3
Comments . .. .. ... 2-4
Line Continuations . . . . . . . .. ... 2-4
Using Sort Sequence with Queries . . . . . ... .. ... ... ... ..... 2-4
Chapter 3. Instance Processing . . ... ... ... ... ... ... ... .... 3-1
Creating a Query Management Instance . . . . ... ... ... ... ...... 3-1
Running a Query Management/400 Query . . . ... .. ... ... ...... 3-2
Global Variable Substitution . . . . . .. ... ... ... .. L 3-3
Creating Query Management Reports . . . . . . ... ... ... ... ...... 3-3
Importing a Query or Form Object . . . . ... ... .............. 3-4
Exporting a Query or Form Object . . . . ... ... ....... ... .... 3-4
importing and Exporting a Query Management Procedure . . . . . ... .. 3-4
Running a Query Management Procedure . . . .. .. ... .......... 3-5
Using the Save Data As Command . . . . ... .. ... ... .......... 3-6
Using SET GLOBAL and GET GLOBAL Commands . . . .. ... ....... 3-7
Introducing Activation Groups . . . . . . ... Lo 3-8

© Copyright IBM Corp. 1992, 1993 iii



Chapter 4. Commands . . . ... ... . ... ... .. ... ... ... ... 4-1

Specifying Commands and Keywords . . . . .. . .. ... ... ... ..., 4-1
Command Parsing . . . .. ... . ... 4-1
How to Read the Syntax Diagrams . . . . . . ... ... ... ... ...... 4-2

CONNECT . . . . e 4-3
Parameter List . . . . . . . . .. .. 4-4
Examples of the CONNECT command . . . . ... ... ... ... ...... 4-4

ERASE . . . . . 4-5
Parameter List . . . . . . .. .. .. 4-5
Examples of the ERASE command . . . ... ... ... ............ 4-5

EXIT e 4-7
Examples of the EXIT command . . . ... ... ................ 4-7

EXPORT . . . e 4-8
Parameter List . . . . . . . . .. ... 4-8
CCSID Considerations . . . .. ... ... ... ... ... 4-9
Examples of the EXPORT Command . . .. ... ... ............ 4-9

GET . e 4-10
Examples of the GET Command . . . . ... ... ... ... ... ..... 4-10

IMPORT . . . . 4-11
CCSID Considerations . . . . ... ... ... ... .. ... . 4-14
Examples of the IMPORT Command . . ... ... .............. 4-14

PRINT . . 415
CCSID Considerations . . . . ... ... ... .. ... ... 4-17
Examples of the PRINT Command . . . . ... ... ... .......... 4-17
Printer FleUse . .. .......... ... ... ........... 4-17
Print Object Formatting . . . . ... ... ... ... .. ... ......... 4-18
Print Report Formatting . . . . .. ... .. ... ... ... ... ... 4-18

RUN e 4-19
Other Considerations . . . . .. ... ... ... ... .. ... .. ... ... 4-20
Examples of the RUN Command . .. ..................... 4-20

SAVE . . 4-21
Examples of the SAVE Command . . . . ... ... ... .......... 4-22
Null Value Considerations . . . . ... ... ... .. ... ... ....... 4-22

SET . e 4-23
Examples of the SET Command . . .. ... ................. 4-23
Quotation Marks in varname Values . . . .. . ... ... ... ....... 4-24
Programming Considerations . . . ... ... ... ... ... ........ 4-24

START . . 4-25
Extended Parameter List . . . .. ... .. ... .. ... ... ... .. ... 4-25
Exampies of the START Command . . . ... ... .. ... ......... 4-29
Query Management Query Command Procedure . . .. ... ... ..... 4-29

Example of the Query Management Command Procedure . . . ... .. 4-30

CLCommands . . ... ... . . . . .. e 4-31
ANZQRY (Analyze Query) Command . . ... ... ... ... ....... 4-31
CRTQMFORM (Create Query Management Form) Command . . . . . .. 4-31
CRTQMQRY (Create Query Management Query) Command . . . ... .. 4-31
DLTQMFORM (Delete Query Management Form) Command . . . . . . .. 4-31
DLTQMQRY (Delete Query Management Query) Command . . . .. . .. 4-31
RTVQMFORM (Retrieve Query Management Form) Command . . . . . . 4-31
RTVQMQRY (Retrieve Query Management Query) Command . . . . . .. 4-32
STRQMPRC (Start Query Management Procedure) Command . . . . .. 4-32
STRQMQRY (Start Query Management Query) Command . . . .. .. .. 4-32
WRKQMFORM (Work with Query Management Form) Command . . . . . 4-32
WRKQMQRY (Work with Query Management Query) Command . . . . . 4-32

iV AS/400 Query Management/400 Programmer's Guide and Reference



Chapter 5. Procedures . . .. ... . ... .. . ... . ... ... ..., 5-1

Creating Procedures . . . . . . . .. . . .. ... ... 5-1
Example 1 . . . . . ... 5-1
Example 2 . .. . ... 5-2
Steps for Creating a Procedure . . . . ... ... ... ... ........ 5-2

User Interaction . . . . .. ... . ... ... 5-3
Procedure Interaction . . . ... ... ... ... 5-3
Procedure Objects . . . . ... ... ... ... ... .. 5-3

Error Handling . . . . . . . . .. . ... 5-4
Error Categories . . . . . . . . ... 5-4

Chapter 6. Report Forms . . . . ... ... ... . ... .. ... . ... .... 6-1

How Applications Can Use the FORM . . . . ... ... ... .. ......... 6-1

Creating Forms . . . . . . . . ... 6-1

Creating a Default Form . . . . . .. .. ... ... .. ... . ... .. ... 6-1
Formatting Terminology . . . . . . . .. . . . .. ... ... 6-2
DBCSData . . ... ... ... . . . 6-4

COLUMN Fields . . . ... .. . . . 6-4
Data Type . .. . . . . . 6-4
ColumnHeading ... ........ ... . .. ... ... ... 6-4
Usage . . . . . . 6-5
Indent . . . ... 6-7
Width . . 6-7
Datatype . . . . . . . . e 6-8
Edit . ... 6-8
Seq .. 6-10

Run-Time Defaults . . . . . ... .. ... ... . .. . ... .. 6-11
ColumnHeading ... ... ... . ... ... . ... ... 6-11
Edit .. . 6-12
Width . . . 6-12

PAGE Fields . . . . . .. . . . . 6-13
Blank Lines Before Heading/Footing . . . . .. ... .. ... ...... 6-13
Blank Lines After Heading/Footing . . . . . . ... ... ... ... ... 6-13

Heading Text Lines . . . . . . . . . . .. . .. . .. . 6-14
Line . . . . 6-14
Align . . e 6-14
Page Heading Text . . . . . .. ... ... . ... ... ... 6-14

Footing Text Lines . . . . . . . . . ... . . .. 6-15
Line . . . . 6-15
Align . . 6-15
Page Footing Text . . . .. . . . .. . ... . ... ... ... 6-16

FINALTEXT Fields . . . . . . . . .. . . 6-16
New Page for Final Text . . .. ... ... .. ... ... ... . ...... 6-16
Put Final Summary at Line . .. ... ... . ... .. ........... 6-16
Blank Lines before Text . . . . . ... ... ... . ... . ......... 6-17
Line . . . 6-17
Align . . 6-17

Final TextLines . . .. .. . ... . ... . ... ... . .. 6-17

BREAK Fields . . . .. .. . . . . . . 6-18
New Page for Break/New Page for Footing . . . ... ... ... ... .. 6-18
Repeat ColumnHeading . .. ... ..................... 6-18
Blank Lines before Heading/Footing . . . . ... .. ... ... ...... 6-18
Blank Lines after Heading/Footing . . . .. . ... ... .......... 6-19
Put Break Summary atLine . . . .. ... ... ... ... .. ... 6-19

Contents V



Vi

Break Heading Text Lines . . . ... .. ... ... ... ... ........ 6-19

Line . . 6-19
Align .. 6-19
Break Heading Text . . . ... .. ... . ... .. . ... ... ..., 6-20
Break Footing TextLines . . .. .. ... ... .. ... ... ......... 6-20
Line . .. . . . 6-20
Align . 6-20
Break Footing Text . . ... ... ... ... ... .. ... ... ...... 6-20
OPTIONS Fields . . . . . . . ... . . . . 6-21
Detail Line Spacing . . . ... .. e 6-21
Outlining for Break Columns . . . . .. ... ... . ............ 6-21
Default Break Text . . . .. .. ... ... . ... .. ... ... . ..... 6-21
Column Wrapped Lines KeptonaPage ... ............... 6-21
Column Heading Separators . . . . . . ... ... ... ... . ...... 6-22
Break Summary Separators . . . ... ... 6-22
Final Summary Separators . . . . ... ... ... ... ... ....... 6-22
Chapter 7. Callable Interface . . .. ... ... ... ... ... ... ...... 7-1
Callable Interface Description . . . . . .. .. .. ... ... ... ... .... 7-2
Interface Communications Area (DSQCOMM) . . . ... .. ... . .. ... 7-4
Return Codes . . . . . . . ... .. ... 7-5
Return Variables . . . . ... ... ... . ... ... 7-5
Command Message Variables . . ... .. ... ... ... . ... ... ... 7-5
Query Message Variables . . . . ... ... ... . ... ... .. ... .. 7-5
Query Management/400 Command Syntax Extension . ... ... ... ... 7-6
Extended Variable Support . . . . . ... 7-6
Creating Variables . . . . .. ... ... ... ... ... .. .. 7-8
Referencing Variables . . . .. ... . ... ... ... ... 7-6
Variable Names . . . . .. . . . ... ... 7-7
Variable Values . . . . . . . ... . ... 7-7
Character variables . . . . . .. ... ... ... ... .. ... 7-7

Integer variables . . . . ... 7-7

Query Management/400 Defined Variables . . . . ... ... ......... 7-8
Commitment Control . . . . ... ... ... . . ... .. ... ... 7-10
Accessing the Callable Interface with HLL Programs . . . ... ... ... .. 7-11
C Language Interface . . . . .. ... .. ... ... ... 7-11
Example DSQCOMMC . . ... . . ... ... . .. .. ... 7-11

C Variable Support . . . . ... ... 7-14
DSQCIC Function Syntax . . . . ... ... ... .. ... ....... 7-14
DSQCICE Function Syntax . . .. ... .. ... ............ 7-14
Interface Communications Area (DSQCOMM) . . . . . .. ... ... ... 7-15
ReturnCodes . . .. .. ... .. ... ........ e e 7-16
Sample C Language Query Cl Program . . . ... ... .. ... ...... 7-16
COBOL Language Interface . . . .. ... ... ... ... ... ... ..... 7-19
DSQCIB Function Syntax . . . . ... ... ... . ... ........ 7-19
DSQCIB Extended Function Syntax . . ... ... ... ........ 7-20
Interfface Communications Area (DSQCOMM) . . . . . . ... .. ... .. 7-20
Return Codes . . . . . . . . . . . . ... 7-21
COBOL Query Cl Program Example . . . ... ... ... ... ....... 7-22
COBOL Query Cl Program Example2 . . . . ... ... ........... 7-25
RPG Language Interface . . . . .. ... ... ... ... 7-27
DSQCIR Function Syntax . . . .. ..... ... ... .. ....... 7-27
DSQCIR Extended Function Syntax . . . . ... ... ... ...... 7-27
Interface Communications Area (DSQCOMMR) . . . . . ... ... .... 7-28

AS/400 Query Management/400 Programmer's Guide and Reference



Return Codes . . . . . . . .., 7-29

RPG Language Query Cl Program: Example 1 . .. ... .. ... .. .. 7-30
RPG Language Query Cl Program: Example2 ... ... ...... .. . 7-32
Using Subprograms to Accessthe CI . . . . .. ... ... ... ... ..... 7-35
START Subprogram . . . . . . . ... .. 7-36
SETC Subprogram . . . . . .. ... 7-39
SETA Subprogram . . . . ... 7-41
SETN Subprogram . . . . . . ... 7-43
RUNQ Subprogram . . . . . . .. ... .. 7-45
RUNP Subprogram . . . . . . . . ... ... 7-47
EXIT Subprogram . . . . . . . .. 7-49
Chapter 8. Exported and Imported Objects . . . . ... ... .... ... .. 8-1
General Object Formats . . . . .. .. ... .. .. ... .. ... ... . ... 8-1
Comments in Externalized Query Management/400 Objects . . . . .. . .. 8-1
External Formats . . . . . ... ... 8-2
Panel Format . . .. ... ... . . ... . ... 8-2
Encoded Format . . . . ... .. .. ... ... ... 8-2

Size of the Encoded Format . . . ... ... .. ... .. ... ... . ... 8-2
Records that Make Up the Base Encoded Format . . ... ... ... .. 8-2
Header (“H”) Record . . . . . . .. ... . . ... . ... ... 8-3
Value (“V”) Records . . . . . . . ... ... 8-7
Table Description (“T") Records . . . . . . ... ... ... .. ... .... 8-9
Table Row (‘R”) Records . . . . ... ... ... ... . .......... 8-11
End-of-Object (‘E”) Record . . . . . . ... ... ... .. ... ... . 8-13
Application Data (*’) Record . . . . . . .. ... ... ... ... ... 8-14
EXPORT and IMPORT File Considerations . . . ... ... ......... 8-14
Ambiguous Date and Time Literals . . . . . ... ... ... ... ...... 8-16
Variable-Length Fields . . . . .. ... .. ... . ... ... . ........ 8-16
Display Format . . . . . . . . .. . . ... 8-17
Encoded Format . . .. . .. ... ... ... ... 8-17
Importing a Form Object . . . . ... ... ... .. ... ... ...... 8-17
Columns Table Details . . . . .. .. ... ... ... ... ........ 8-18
Exporting a Form Object . . . . . . .. ... .. ... ... L. 8-18
Record Format Rules . . . . . . ... ... ... ... ... . ....... 8-18
Specific Query Object Formats . . . . . . ... ... ... ... . .. ...... 8-20
Externalized FORM Format . . . .. ... ... .. ... ... ... ...... 8-20
Externalized PROC and QUERY Formats . . . .. ... ... ........ 8-32
IMPORT Query Considerations for Sort Sequence . . . ... ... ...... 8-32
Error Handling and Warning Conditions . . . . . ... ... ... ... ... 8-32
Failing Conditions . . . . ... ... ... ... ... 8-33
EXPORT QUERY Considerations for Sort Sequence . .. ... ........ 8-33
Externalized Query Description . . . . .. ... ... ... ... ... .... 8-33
Chapter 9. Distributed Relational Database Architecture (DRDA) . . . . . 9-1
Using the DSQSDBNM Keyword with START . . . . ... ... ... ... ... 9-1
Using the CONNECT Command for Programs Other than ILE C/400 . . . . .. 9-2
Considerations . . . . . ... ... 9-2
Understanding Activation Groups for Non-ILE Programs . . . . ... .. .. 9-3
Using the CONNECT Command for ILE C/400 programs . . .. .. ... ... 9-3
Considerations for Call-Return and Default Activation Groups . . . . . . . 9-4
Considerations for Named Activation Groups . . . . . . .. .. ... ... 9-5
Command Considerations with DRDA . . . . . .. ... ... .. ......... 9-6
SAVE DATA AS . . . . 9-6

Contents  VIi



Other Query Management Commands . . . . ... ... ... .. ......

Commitment Control . . . . . . . . ...

ILE C/400 Considerations . . . . . ... .. .. ... ... .
Understanding Commitment Control for Non-Default Activation Groups
Understanding Commitment Control for Default Activation Groups

Coded Character Set Identifiers (CCSIDs) . . . . ... ... ... .. ....

Import CCSID Processing . . . . . . .. ...
Export CCSID Processing . . . . .. .. ... .. ...
Print CCSID Processing . . . . . . . o o it
Sort Sequence CCSID Processing . . . . . ... ... ... .. .......
Other Considerations . . . . . . . .. ... . . ..

Chapter 10. Query Management/400 Considerations . . .. ... ... ..
Override Considerations . . . . . . . . . . . . ... . .

Tables and Views . . . . . . . . e
Tables Referred to on the ERASE TABLE Command . . . .. ... ..
Tables and Views Referred to on the SAVE DATA AS Command .

IMPORT and EXPORT Source Files . . .. ... .. .. ... ........

Query Procedures . . . . . .. .. ...

Miscellaneous Tips and Techniques . . . . . ... . ... ... ... ......

Printing a Query Management Object . . . ... ... ... .........
Changing STRQMQRY Defaults for QRYDFNUse . ... .. ... ... ..
Displaying Information about Using QRYDFN Objects . . . . . .. .. ...
Defining Queries with Global Variables Using Query/400 . . ... .. ...
Using Query/400 with Query Management/400 . . . . ... ... ... ...
Using Query/400 to Create a QMFORM for an Existing QMQRY . . . ..
Displaying Data from a Single Oversized Record . . . . . ... ... ....
Using Query Management or CL Commands in PDM Options . . . . . ..
Creating a CL Program for Permanent Conversion of a QRYDFN Object .
Querying for Field Values . . . . .. ... ... .. .. ... .. ..
Passing Variable Valuestoa Query . . ... .. ... ............
Defining a Column with No Column Heading . . . . ... .. ... .. ..
Using Query Management to Format an ISQL-Developed Query . . . . .
Using Text Insertion Variables To Stack Captions on Final Summaries
Using Text in Combination with Tabular Layout . . . ... ... ... ...
Converting a Multiple-Level Summary-Only QRYDFN . . . . .. ... ..
Sorting and Subsetting Break-Level Summary Groups . . . . . . . .. ..
Adding SAA Function . . . .. .. .. ...
SAA Functions That CanBe Added . . . . . . ... .. ... ......

Run-Time Environment . . . . ... ... .. ... ...
Limits to Query Management Processing . . . . ... ... ..........

The Query Management Command . . . . ... .. ... .........
SQLQuUEry . . . . .
Externalized Query . . . ... ... ...
Externalized Form . . . . . . . . ...
InStances . . . . . ...
Global Variables . . . . . . . ... ...
Procedures . . . . . . . e

Release-to-Release Considerations . . . . . . . . . . . . ... .. .. ....

Chapter 11. Using Query/400 Definition Information . . . . ... ... ..
QRYDFN Conversion . . . .. .. . .. ...

Applying Query Management/400 to QRYDFN Objects . . . . ... .. ..
QRYDFN Conversion Considerations . . . . . ... ... ... ... ....

AS/400 Query Management/400 Programmer's Guide and Reference



Report Differences . . . . . . . ... 11-3

Analyzinga QRYDFN . . . . . . . .. .. 11-7
Inspecting the Output . . . . . ... .. .. ... . . ... ... 11-9
Applying QRYDFN Option Guidelines . . . ... .. ... .. ... ..... 11-9
Query/400 and Query Management/400 Differences . . . ... ... .. .. 11-11
Creating Query Management/400 Objects from QRYDFN Objects . . . . . 11-12
Using the STRQMQRY Command Instead of the RUNQRY Command .. 11-14
Conversion Details . . . . ... ... . .. . 11-17
Chapter 12. Control Language Interface . . . . ... ... .. ... ... ... 12-1
Creating QMQRY and QMFORM Objects . . . . .. .. ... ... ... .... 12-1
Sample CL Program for Numeric Variables . . . .. ... ... ... ...... 12-2
Creating QMQRY and QMFORM Objects for Character Variables . . . . . . 12-3
Sample CL Program for Character Variables . . . ... .. ... ........ 12-5
Appendix A. DBCSData . ... ... ... .. ... ... ... ... ..., A-1
What Is DBCS Data? . . . . .. . . ... A-1
Displayed and Printed DBCS Data . . . ... ................. A-2
Data Types Used withDBCS Data . . . ... ... ... ... ... ..... A-3
Using DBCS Data in Query Management/400 . . . .. ... ... ....... A-4
Using DBCS Datain Input Fields . . . .. ................... A-4
Using DBCS Data in Queries . . . . .. ... ... .. . ... .. ...... A-4
Using DBCS inthe FORM . . . . . . .. ... .. ... . ... .. ...... A-4
How Data Truncation is Handled . . . . .. ... ... ... ........ A-7
SavingDBCS Data . .. ... ... ... . . ... ... A-8
Using DBCS Gilobal Variables in Query Management/400 Commands .. A-9
CLCommands . . . ... ... .« . A-9
Exporting DBCS Data . . . . .. ... ... .. .. ... A-9
ImportingDBCS Data . . . . ... ... .. .. . ... ... A-10
Printing DBCS Reports . . . . . . . . . . . ... A-10
Appendix B. Query Management Interface Example . . .. ... ... .. B-1
Producinga Report . . . . . .. . ... ... B-1
Sample Programs . . . . . . ... B-2
Sample RPG Program . . . . . . . .. ... B-3
Sample COBOL Program . . . . . .. .. ... . ... .. B-5
Query and Form Source . . . . . . .. .. B-7
Query and Form Printed Qutput . . . . . ... ... ... .. ......... B-7

Appendix C. Use of Quotation Marks and Apostrophes When Setting

Global Variables . . . . . . .. .. ... ... C-1
Query Global Variable Pool . . . . .. ... ... ... ... ... . ... . C-1
CLCommand . ... .. . . . .. . C-2
Message prompt . . . . . ... C-2
High-Level Language Programming . . . . . .. .. ... ... .. ..... C-2
Using a Query Procedure . . . . . ... . ... . ... ... C-3
Methods for Simplification . . . .. ... ... ... ... ... ... C-3

Appendix D. Sort Sequence Examples . ... ................ D-1
Sort Example . . .. . . ... D-1
Record Selection Example . . .. ... .. .. ... .. ... ... ... D-3
Report Breaks Example . . . . ... .. ... oo D-6
Grouping Example . . . . .. ... e D-8
Break Summary Use . . . . . ... . ... ... ... D-10

Contents  iX



Glossary

....................................... G-1
Bibliography . . . . . . ... H-1
For the AS/400 System . . . . . . . .. .. ... H-1
For the SAA Solution . . . . .. ... ... .. ... . ... ... H-1
For Implementation on the System/370 Computer . . . . . . . . .. .. .. H-2
For Implementation with the OS/2 Licensed Program . . . .. .. ... .. H-2
Index . . . . . .. X-1

X AS/400 Query Management/400 Programmer's Guide and Reference



Figures

6-10.
6-11.
6-12.
7-1.
7-2.
7-3.
7-4.
7-5.
7-6.
7-7.
7-8.
7-9.
7-10.
7-11.
7-12.
7-13.
7-14.
7-15.
8-1.
8-2.
8-3.
8-4.
8-5.
8-6.
8-7.
8-8.
8-9.
8-10.
8-11.
8-12.
8-13.
8-14.
8-15.

© Copyright IBM Corp. 1992, 1993

AS/400 and SAA Terminology . . . . . . . .. . ... L
Creating a Query Management Instance . . . . .. ... ... ... ..
Running a Query Management Query . . . . ... ... ... ... ..
Creating a Query Management Report . . . . . ... .. ... .....
Importing and Exporting Query Management Members . . . . . . ..
Running Query Management Procedures . . . .. ... ... .. ...
Saving Data to a Query Management Table . . .. .. ... ... ...
Using GET GLOBAL and SET GLOBAL Commands . . . . . ... ..
Basic Partsof a Report . . . .. .. ... ...
Basic Parts of a Report with One Level of Control Break . . . .. ..
Default Values for Column Fields . . . .. ... .............
SAA CPl Query Date Edit Codes . . . . . ... ... ..........
SAA CPI Query Time Edit Codes . . . . ... ... ...........
SAA CPI Query Timestamp Edit Code . . ... ... ... .......
Useof EditCodes . ... .. ... ... .. .. . ... ... ......
Default SAAformats . . . . ... .. ... ... ... ...
Default Values for Page Fields . . . . . ... ..............
Default Values for Final Text Fields . . ... ... ...........
Default Values for Break Fields . . .. . ... .............
Default Values for Options Fields . . . .. .... ... .........
Callable Interface Diagram . . . . .. ... ... ... ... .. .....
Example DSQCOMMC . . . . . . ... . ... ... . ... .
Sample C Program . . . . . . .. . . ... ...
DSQCOM Programming Information . . . .. ... ... .......
Sample COBOL Program . . . . . ... ... ... ... . .......
Example DSQCOMMB . . . . . .. ... ... .. .. .. ...
Sample RPG Program . . . . ... ... ... ...
Example DSQCOMMR . . . .. .. .. ... ... ... ... ...
Example START Subprogram . . . .. ... ... .. ... ......
Example SETC Subprogram . . . . .. .. .. ... .. .. ......
Example SETA Subprogram . . . . ... ... .. ... ... ... ..
Example SETN Subprogram . . . . ... ... ..... ... .....
Example RUNQ Subprogram . . . . ... ... .............
Example RUNP Subprogram . . . ... ... .. ... . ........
Example EXIT Subprogram . . . .. ... ................
Header Record Description . . . . . ... .. ... ... .........
Header Record Fields . . . . . ... ... .. .. ... .. ........
Value Record Description . . . . .. ... ... ... ... ........
Value Record Fields . . . . ... .. ... ... ... ... . ... . ...
Table Record Description . . . . . . ... .. ... .. ... ... ...
Table Record Fields . . . . . ... ... ... ... ... ........
Row Record Description . . . . . ... .. ... .. ... ... ...
Row Record Fields . . . .. ... ... ... ..............
End-of-Object Record Description . . . . . ... ............
End-of-Object Record Fields . . . . .. .................
Application Data Record Description . . . .. .............
Application Data Record Fields . . . . .. ...............
Formats for Representations of Time Data Types . . . .. ... ...
Formats for Representations of Date Data Types . . . ... .. ...
Encoded (Externalized) FORM Field Summary . . ... .......

Xi



8-16.
8-17.
8-18.
8-19.
8-20.

9-1.

9-2.

9-3.
10-1.
10-2.
10-3.
10-4.
10-5.

10-6.
10-7.
10-8.
11-1.
11-2.
11-3.
11-4.
11-5.
11-6.
11-7.

12-1.
12-2.
12-3.
12-4.
12-5.
12-6.
12-7.
12-8.
A-1.
A-2.
A-3.
A-4.
B-1.
B-2.
B-3.
B-4.
B-5.
B-6.
B-7.
B-8.
B-9.
B-10.
D-1.
D-2.
D-3.
D-4.
D-5.
D-6.
D-7.

Sample Externalized Form . . . . . . ... .. ... ... .. .. ...
Descriptive Names of Encoded Format Form Fields . . . ... . ..
Preferred Format for Encoded Break Information . ... .. ... ..
Original Format for Encoded Break Information . . .. ... ... ..
Externalized Query Field Summary . ... ... ... .. .. .....
Programs Running in the Default Activation Group . . . . .. .. ..
Example 1 - Programs Running in Same Activation Group . . . . .
Example 2 - Programs Running in Different Activation Groups

CL Source for Permanent Conversion Program . . . . .. .. .. ..
CL Source for Global Variable Prompting Program . . . . . . . . ..
CL Source for Global Variable Prompting Command . . . . . .. ..
Sample Printed ISQL-Developed QMQRY Object . . ... ... ..
Final Level Summary Values as Cover Page and Heading Text
Insertions . . . . .. ...
Final Level Text Insertions with Summary Table . . . .. ... ..
Form Usages Applied to SQL Column Functions . . .. ... ...
Report with Multiple Break Levels - Query/400 . ... ... .. ..
Query/400 Output before Adjustment . . . . . ... ... ... ... ..
Query Management Output before Adjustment . . . . . .. ... ..
Query/400 Output after Adjustment . . . . . . ... ... .. .....
Query Management Output after Adjustment . . . . . ... ... ..
ConversionDataFlow . .. ... ....................
Sample CL Command Sequence for QRYDFN Conversion
Correlation between the Work with Query Display and Query
Management/400 Objects . . . . . ... ... ... . ... ......
Test Query SELECT Statement . . . . . . ... ... ... ......
CL Program Source File . . ... ... ... ... .. .. .......
CL Command Source File . . .. .. ... .. ... . ... ... ....
CL Program Report Example . . . ... .. ... ... ... ......
Test Query SELECT Statement . . . .. ... ... ... .......
CL Program Source File . . . . ... ... . ... ... ........
CL Command Source File . . ... ... ... ... ... ... ....
CL Program Report Example . . . . ... ... ... ... .......
Example Default Report for DBCS Data . . . ... ... ... .. ..
Example Printed Report Split When DBCS Capable . .. ... ...
Example Printed Report Split When Not DBCS Capable . . . .. ..
Report Using GW with GRAPHIC Data . . . .. ... ........
Overview of Using Query Management to Produce a Report . . . .
Data Description Specifications for WKPAY File . . . .. .. ... ..
Query Source Select Statement . . . . .. ... L.
Report Results for SAMP1 . . . . . ... ... ... ... ... ....
Sample RPG Program . . . .. ... . . ... ... . ... . ...
Sample COBOL Program . . .. ... ... ........ e
Sample Query Source . . .. .. ...
Sample Form Source . . . . ... ... ..o
Printed Output of Query Source . . . . ... ... ... ... .....
Printed Output of Form Source . . . . .. ... ... ... ......
STAFF Table . .. ... ... . . . . . . . . . ... ...
SRTSEQ=*HEX . . ... .. .. . . . . . ... ...
SRTSEQ=*LANGIDSHR, LANGID=ENU . . ... ... ... .....
SRTSEQ=*LANGIDUNQ, LANGID=ENU . . .. ... ... ... ...
SRTSEQ=*HEX . .. ... . .. . ... ..
SRTSEQ=*LANGIDSHR, LANGID=ENU . . . ... ... .. ... ...
SRTSEQ=*LANGIDUNQ, LANGID=ENU . . . ... ... .... ...

Xii  As/400 Query Management/400 Programmer's Guide and Reference



D-9.
D-10.
D-11.
D-12.
D-13.

SRTSEQ=*HEX . .. .. . ... ... D-6

SRTSEQ=*LANGIDSHR, LANGID=ENU . . . ... ... ... .. .. D-7
SRTSEQ=*LANGIDUNQ, LANGID=ENU . . .. ... ... .. .. .. D-8
SRTSEQ=*HEX . .. .. . ... .. .. . D-9
SRTSEQ=*LANGIDSHR, LANGID=ENU . . .. ... ... ...... D-9
SRTSEQ=*LANGIDUNQ, LANGID=ENU . . ... ........... D-10

Figures  Xiil



Xiv  AS/400 Query Management/400 Programmer's Guide and Reference



Notices

References in this publication to IBM products, programs, or services do not imply that IBM intends to
make these available in all countries in which IBM operates. Any reference to an IBM product, program,
or service is not intended to state or imply that only that IBM product, program, or service may be used.
Any functionally equivalent product, program, or service that does not infringe any of the intellectual prop-
erty rights of IBM may be used instead of the IBM product, program, or service. The evaluation and
verification of operation in conjunction with other products, except those expressly designated by IBM, are
the responsibility of the user.

IBM may have patents or pending patent applications covering subject matter in this document. The fur-
nishing of this document does not give you any license to these patents. You can send license inquiries,
in writing, to the IBM Director of Commercial Relations, IBM Corporation, Purchase, NY 10577, U.S.A.

This publication could contain technical inaccuracies or typographical errors.

This publication may refer to products that are announced but not currently available in your country. This
publication may also refer to products that have not been announced in your country. IBM makes no
commitment to make available any unannounced products referred to herein. The final decision to
announce any product is based on IBM's business and technical judgment.

Changes or additions to the text are indicated by a vertical line (]) to the left of the change or addition.
Refer to the “Summary of Changes” on page xix for a summary of changes made to the Query
Management/400* and how they are described in this publication.

This publication contains examples of data and reports used in daily business operations. To illustrate
them as completely as possible, the examples include the names of individuals, companies, brands, and
products. All of these names are fictitious and any similarity to the names and addresses used by an
actual business enterprise is entirely coincidental.

A~
u

This publication contains small programs that are furnished by IBM as simple examples to provide an
illustration. These examples have not been thoroughly tested under all conditions. IBM, therefore, cannot
guarantee or imply reliability, serviceability, or function of these programs. All programs contained herein
are provided to you "AS I1S". THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE EXPRESSLY DISCLAIMED.

Programming Interface Information

Query Management/400 Programmer’s Guide and Reference, SC41-0090, is intended as a reference
guide to Query Management/400. It primarily contains the commands used by the Query
Management/400 product and the callable interfaces between different languages and the Query
Management/400 product. It also contains report FORM definition information and Query/400 definition
information.
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Trademarks and Service Marks

The following terms, denoted by an asterisk (*) in this publication, are trademarks of the IBM Corporation
in the United States or other countries or both:

AD/Cycle Operating System/400
AS/400 0S/2

C/400 0S/400

COBOL/400 QMF

Common User Access RPG/400

CUA SAA

Distributed Relational Database Architecture SQL/DS

DRDA SQL/400
FORTRAN/400 System/370

IBM Systems Application Architecture
ILE 400

Integrated Language Environment
Operating System/2

XVi  AS/400 Query Management/400 Programmer's Guide and Reference



 About This Manual

Query Management provides a common method of accessing data and reporting
the results from a relational database across the different SAA platforms.

0S/400 Query Management gives you the ability to design and format printed
reports from processed queries. It is a powerful and flexible reporting tool.
(SQL/400 Query Manager provides an easy to use front end to 0S/400 Query Man-
agement.) Queries can be included in programs written in RPG, COBOL,
FORTRAN, C/400, ILE C/400, or PLI. These can be run from within CL programs.
This gives the programmer flexibility in setting up the environment.

0S/400 Query Management is an SAA facility. One of its major assets is the porta-
bility of queries across SAA platforms. For example, a query source file defined on
a S/370 system could be transported to an AS/400 system. The query object is
created locally on the AS/400 using the exported source code. It can then be used
as it was used on the S/370.

Query Management is included within the OS/400 licensed program. AS/400 com-
mands allow:

» The import of a query object from a source file, or from an existing AS/400
Query definition. This means that a query object is created from a source file
definition.

* The import of a query form object from a source file, or from an existing AS/400
Query definition. This means that a form object is created from the relevant
source definition.

» The export of a query object to a source file.

* The export of a query form object to a source file.
* You to run a query from a command line.

* You to delete relevant objects from the system.

* You to analyze existing AS/400 Query definitions prior to possible conversion.

Who Should Use Query Management

0S/400 Query Management itself is not an end-user tool. The people who can use
it most effectively are data processing professionals. They have the ability to
create queries that can be used within both CL and high-level language programs,
and other SAA systems.

Selected end users could be trained to-use SQL/400 Query Manager to create their
own queries. Queries created and saved by SQL/400 Query Manager can be used
by Query Management commands in batch mode. However, generally, if end users
need to create their own reports, then AS/400 Query or Query Manager would be a
better choice.

If compatibility across several machines is necessary, then Query Management
should be considered since AS/400 Query definitions are not supported on the SAA
platform.
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This manual is intended to be used by:

e An application programmer familiar with the Systems Application Architecture
(SAA) environment, the Common Programming Interface (CPI), and the query
interface.

¢ An application programmer familiar with the Query/400 product and with using
Query/400 definitions.

» A system operator who has had formal AS/400 system training, is familiar with
operating the AS/400 system, and is familiar with query functions.

e A user who is performing problem analysis.

* |IBM Programming Service personnel who are responsible for resolving non-
customer problems with system programs and this product.

Query Management performance must be reviewed if many lines of data are gener-
ated within a single report. Query Management is not recommended as an interac-
tive transaction application, if the resulting report is very large.

However, performance may be better if a query generates a report that has
summary calculations on a large file. For example, using the SUM, AVG, COUNT,
MAX, or MIN calculations and only printing these and not the detalil lines.

What Query Management Does Not Do

Xvili

Query Management does not pass back data to the program after accessing the
database. If this type of processing is required, then embedded SQL should be
considered.

Query Management does not provide an end-user interface for the definition of
queries, the changing of queries, or for report formatting. SQL/400 Query Manager
does this in a controlled manner.

Before you use this manual, you should be knowledgeable in the following:

e Structured Query Language/400 (SQL/400) licensed program

e AS/400 system operation and functions

e The Systems Application Architecture (SAA) solution—specifically the common
programming interface for query applications

e Query/400 product

You may need to refer to other IBM manuals for more specific information about a
particular topic. The Publications Guide, GC41-9678, provides information on all
the manuals in the AS/400 library.

For a list of related publications, see the Bibliography.
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. Summary of Changes

| The following major changes and additions to the Query Management/400 function
| have been made since the previous edition of the Query Management/400 Pro-
| grammer's Guide and Reference:

l ¢ ILE C/400
| e Language Sort Sequence
I e &col

| Changes since the last edition are indicated by a vertical line (|) to the left of the
| change.

© Copyright IBM Corp. 1992, 1993 Xix



XX AS/400 Query Management/400 Programmer's Guide and Reference



Chapter 1. Introduction

This chapter introduces the Operating System/400* (OS/400*) query management
system (called Query Management/400) and describes some of its characteristics,
specifications, and requirements, and its relationship to the Systems Application
Architecture* (SAA*) environment and the Query/400 programs.

Query Management Overview

This manual covers the AS/400* implementation of SAA Query Common Program-
ming Interface (CPI) as defined in the SAA CPI Query Reference manual. This
manual describes the functions and user interface for the AS/400 SAA query man-
agement CPI. The CPI functions are provided by query management.

Note: A working knowledge of SAA Query CPI is recommended as a prerequisite
to working with this product. A knowledge of Query/400 and Structured
Query Language (SQL) would also be beneficial.

The CPI allows a user to access information in a relational database and control
how this data appears when formatted into a report. The CPI provides services
that fall into two major categories: querying and report writing.

Application programs can use query management services through a program-to-
program callable interface using Query/400 objects. The Query/400 objects are
created only through the CPI using files containing externalized query, procedure,
and form definitions. The externalized files can be built using an editor, built by an
application program, transferred from another system (from which they were
exported), or created through conversion of definition (QRYDFN) objects that were
created through the Query/400 product.

Applications that use Query Management/400 have the following advantages:

* Reduced requirements for error handling and interpretaﬁon. The application
may not have to check for SQL error codes.

* Use of queries, procedures, and forms that are defined and stored outside of
the application code. You can update your application by changing Query
Management/400 objects without having to change or recompile your applica-
tion program.

* No need to understand and handle relational database manager protocols. The
application can pass a few simple commands to allow access to data in an
exported format.

The Query Management/400 commands can be issued by processing a statement
in a procedure or by running a program that uses the callable interface.

Query Management Enhancements

Query Management/400 uses functions common to both Query/400 and SAA Query
CPI. Query management also has sections that are enhanced versions of SAA
Query CPIl. Some of the query management enhancements to the following SAA
Query CPI elements:

* Query management concepts
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¢ Naming conventions
¢ Security and authorization

AS/400 and the SAA Environment

Query management objects are created and maintained as AS/400 system objects.
Figure 1-1 shows the relationships among the SAA application relational database

terms, AS/400 system terms, and the AS/400 SAA environment terms.

Figure 1-1. AS/400 and SAA Terminology

SAA Term

AS/400 System Term

AS/400 SAA Use

Collection — A collected group of
tables.

Library — A library groups related
objects, allowing the user to find
the objects by name.

Collection — A collection consists
of a library, a journal, a journal
receiver, a data dictionary, and an
SQL catalog. A collection groups
related objects, allowing the user
to find the objects by name.

Table — Logical structures made
up of columns and rows main-
tained by the database manager.

Physical file — A collected group
of records.

Table — A collection of columns
and rows.

Row — A sequence of values
such that the nth value is a value
in the nth column of the table.

Record — A collection of fields.

Row — The horizontal part of a
table containing a serial collection
of columns.

Column — A set of values of the
same type.

Field — One or more characters of
related information of one data

type.

Column — The vertical part of a
table of one data type.

View — An alternative way of
looking at the data in one or more
tables.

Logical file — A subset of fields
and records of one or more phys-
ical files.

View — A subset of columns and
rows of one or more tables.

Authorization ID — A short identi-
fier that designates a user.

User profile — A name that identi-
fies a user and designates a set of
privileges on the AS/400 system.

Authorization ID — A character
string of not more than 10 bytes
that identifies a user.

Collection Use by Query Management
Query management treats all objects as belonging to a collection. The following list
describes query management collection conventions:

* Query management objects (queries, forms, procedures) are not part of a coi-
lection. As shown in Figure 1-1, a collection on the AS/400 system is a library.
A query management object may be part of a library, but if the library is a col-
lection, there is no entry for the query management object within the collection
catalogs or journals.

e Tables manipulated by the query management commands (ERASE and SAVE)
are treated as SQL tables. The SQL/400* rules applicable to the SQL table
manipulation statements are in effect when manipulating tables through query
management commands. The following list shows the correspondence
between query management commands and SQL statements:

ERASE Drop Table

SAVE (to new table) Create Table and Insert
SAVE REPLACE Delete and Insert
SAVE APPEND Insert
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Naming Conventions

Naming Conventions

Query Objects

The following rules apply when you create a table or view or name an object that
you want to save in the database.

Query objects may be specified on commands using either SAA* names or system
names. The naming convention to use is specified in the query command proce-
dure on the START command or the Start Query Management Query
(STRQMQRY) CL command. Query Management/400 uses SAA (*SAA) naming
as the default. The naming convention specified for a query instance is used
throughout the entire instance and applies only to that instance. It cannot be
changed after the START command has been issued for the query instance.

Note: These naming conventions only apply to the query object specified on a
command. System naming conventions always apply on the file name
specified on the IMPORT and EXPORT commands.

System Naming
When a query instance uses system names, the following rules apply for a query
object name specified in a query command:

* Query objects may be specified using delimited names. A delimited name is a
character string with the following characteristics:

— One to eight characters long
— Beginning and ending with quotation marks ("MYFORM")
— Contains any character except:

- A blank

- An asterisk (*)

- A question mark (?)

- An apostrophe (')

- Quotation marks (")

- The numbers hex 00 through 3F, or hex FF

A delimited name may be qualified, but the qualifier and the name must be
surrounded by quotation marks separately from each other
("MYLIB"/"MYFORM").

» Query objects may be specified using simple names. Simple names are char-
acter strings up to 10 characters long and must begin with an alphabetic char-
acter (A through Z, $, #, or @). Periods and blanks are not allowed in simple
names.

* A query command file name can be qualified by a library name up to 10 char-
acters long. A slash (/) must separate the qualifying library name and the file
name. For example, MYLIB/FILE1 (file FILE1 in library MYLIB) is a qualified
name. The rules applying to AS/400* names in quotation marks and simple
names apply to the library name used as the qualifier.

¢ Objects of the same type that are stored in the same library must have different
names (you cannot have two files named TEST, for example). Queries and
forms are different AS/400 object types; therefore, a query and form may have
the same name. Names for procedures, tables, and views must be different
because they are all AS/400 files. A procedure, table, or view can have the
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Naming Conventions

same name as a query object or form object, but not another procedure, table,
or view.

Names for queries, forms and procedures can use reserved words (like FORM,
QUERY, COUNT, NULL and so on), though naming something with an SQL
keyword is not recommended.

If a Query Management/400 query, form, or procedure specified in a query
command is not qualified, AS/400 search conventions are followed. If an
unqualified query management object name is specified, Query
Management/400 searches the library list (*LIBL) for the query management
object. If the query management object is being created, Query
Management/400 places the object in the current library (*CURLIB).

If an unqualified table or view name is specified on a query command, see
SQL/400* Reference for the search conventions followed.

For more information on system naming and AS/400 search conventions see CL
Reference.

SAA Naming

When the query instance is using SAA names, the following rules apply for a query
object name specified in a query command. These rules are similar to the AS/400
object naming conventions. In most cases, they are an extension of the object
naming conventions stated in SAA CPI Query Reference. The deviations from SAA
CPI Query Reference are noted.

* Query objects may be specified using delimited names. A delimited name is a

character string with the following characteristics:
— One to eight characters long
— Beginning and ending with quotation marks ("MYFORM")
— Contains any character except

- A blank

- An asterisk (*)

- A question mark (?)

- An apostrophe (')

- Quotation marks (")

- The numbers hex 00 through 3F, or hex FF

Note: An SAA name can be 12 characters including the quotation marks.
AS/400 only allows 10 characters including the quotation marks.

A delimited name may be qualified, but the qualifier and the name must be
surrounded by quotation marks separately from each other
("MYLIB"/"MYFORM").

Query objects may be specified using simple names. Simple names are char-
acter strings up to 10 characters long and must begin with an alphabetic char-
acter (A through Z, $, #, or @). Periods and blanks are not allowed in simple
names.

A name can be qualified by another name (usually a user or an authorization
identification) of up to 10 single byte characters with a period (.) separating the
qualifier and the name. For example, Q.QUERY1 (the query in the Q col-
lection) is a qualified name. Query Management/400 uses the AS/400
SQL/400* conventions of treating the authorization ID as a user profile. If SAA
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Naming Conventions

naming conventions apply, Query Management/400 attempts to find the object
in the library with the same name as the authorization ID. The rules applying
to delimited and simple names apply to the library name used as the qualifier.

» Objects of the same type that are stored in the same library must have different
names (you cannot have two files named TEST, for example). Queries and
forms are different AS/400 object types; therefore, a query and form may have
the same name. Names for procedures, tables, and views must be different
because they are all AS/400 files. A procedure, table, or view can have the
same name as a query object or form object, but not another procedure, table,
or view.

« If an unqualified query management object name is specified, Query
Management/400 searches the library with the same name as the current user
profile for the query object. If the query object is being created, Query
Management/400 places the object in the library with same name as the
current user profile. These are the same conventions followed by the SQL/400
licensed program.

AS/400 Objects: The filename specified on the IMPORT and EXPORT query
commands will follow the AS/400 naming conventions for a source physical file.

* Query objects may be specified using delimited names. A delimited name is a
character string with the following characteristics:

— One to eight characters long
— Beginning and ending with quotation marks ("MYLIB")
— Contains any character except

A blank

An asterisk (*)

A question mark (?)

An apostrophe (')

Quotation marks (")

The numbers hex 00 through 3F, or hex FF

A delimited name may be qualified, but the qualifier and the name must be
surrounded by quotation marks separately from each other
("MYLIB"/"MYFORM").

» Query objects may be specified using simple names. Simple names are char-
acter strings up to 10 characters long and must begin with an alphabetic char-
acter (A through Z, $, #, or @). Periods and blanks are not allowed in simple
names.

« AS/400 rules also apply when the filename is specified with a qualified name.
A filename in a query command can be qualified by a library name of up to 10
characters with a slash (/) separating the qualifier and the name. For example,
MYLIB/FILE1 (a file in library MYLIB) is a qualified name.

« |f a filename specified in a query command is not qualified, Query
Management/400 searches the library list (*LIBL) for a source file named
filename. If the file is being created, Query Management/400 will place the file
in the current library (*CURLIB).

« If the physical file is a multiple member source file, the following rules apply for
specifying the member:
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— If no member name is specified, the member name used will default to
*FIRST on the IMPORT and EXPORT commands.

— Query Management/400 will process a specified member in a physical file if
a member name is given as part of the file name. The member name must
follow the file name and be delimited by parenthesis with no intervening
blanks. For example, the member MEMBERT1 in the file FILE1 can be
specified by entering a file name as follows:

FILEL(MEMBER1)

Variable Names: See “Extended Variable Support” on page 7-6 for the rules that
apply when you use variables in SQL queries across the callable interface. AS/400
specific rules are:

* Variable names must be preceded by an ampersand (&). The ampersand
delimits the beginning of a variable name and is not included as one of the 18
characters allowed for the name. You cannot have more than one ampersand
in a variable name, since each ampersand delimits the beginning of a distinct
variable name.

» User-defined variables may not start with DSQ. An error is generated if an
attempt is made to set a variable that starts with DSQ.

* Variable names within Query Management/400 are case sensitive. Therefore,
the variable i_owe_you, is not the same as the variable |_ OWE_,YOU.

The following are valid variable names:

In an SQL Query In the GET/SET Command
&I_owe_you I_owe_you

&MYVAR123 MYVAR123

&THIS IS A BIG_NAME THIS_IS_A_BIG_NAME

Other Query Names: The naming convention being used by the query instance
also applies to the SQL statements in any SQL query run during the instance. If
system names are being used in the query instance, system names apply to the
SQL query. If SAA naming conventions apply, then SQL naming conventions apply
to the SQL query. See SQL/400* Reference for a description of the SQL and
system naming conventions as followed by the SQL/400 product.

Security and Authorization
Query Management/400 uses the AS/400 security and authorization model instead
of the security and authorization model described in SAA CPI Query Reference.
See Security Reference for information about security concepts for the AS/400
system.

There are special security authorization considerations for query objects, AS/400
objects, and SQL:

* Query objects: When query objects are created through a query command,
there are various ways to specify the type of public authority for the query
object that you want to give to other users. The types of authority are specified
using the DSQOAUTH keyword in the query command procedure or on the
START command; see “START” on page 4-25.
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e AS/400 objects: Query Management/400 uses the same public authority for
creating a non-query object, such as the source physical file on an EXPORT,
as it does when creating query objects.

e SQL: See SQL/400* Reference for information for object authority as it applies
to the SQL statement within an SQL query.

Query Management Objects
The following two SAA Query object types are defined in the SAA CPI Query Refer-

ence manual:

e Query
e Form

This section discusses how query management maps these SAA Query-specific
objects to AS/400 objects. Support for query management requires the definition of
two object types: the query management query object and the query management
form object. The OS/400 object type for the query management query object is
QMQRY. The 0S/400 object type for the query management form object is
QMFORM. The query management procedure is stored as a single member
source physical file.

Query Management CL Commands
The following query management CL commands support the QMQRY objects:

CRTQMQRY
DLTQMQRY
RTVQMQRY
STRQMQRY
WRKQMQRY

Create Query Management Query
Delete Query Management Query
Retrieve Query Management Query
Start Query Managément Query
Work with Query Management Query

The WRKQMQRY CL command supports the following CL com-
mands:

CHGOBJD Change Object Description
DLTQMQRY Delete Query Management Query
STRQMQRY Start Query Management Query

The following query management CL commands support the QUFORM objects:

CRTQMFORM
DLTQMFORM
RTVQMFORM
WRKQMFORM

Create Query Management Form
Delete Query Management Form
Retrieve Query Management Form
Work with Query Management Form

The WRKQMFORM CL command supports the following CL
commands:

CHGOBJD Change Object Description
DLTQMFORM  Delete Query Management Form
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Generic Commands

You can run the following generic commands against the QMQRY and QMFORM

objects:
CHKOBJ
CHGOBJD
CHGOBJOWN
CRTDUPOBJ
DSPOBJAUT
DSPOBJD
EDTOBJAUT
GRTOBJAUT
MOVOBJ
RNMOBJ
RSTOBJ
RVKOBJAUT
SAVCHGOBJ
SAVOBJ
WRKOBJ

Check Object

Change Object Description
Change Object Authority
Create Duplicate Object
Display Object Authority
Display Object Description
Edit Object Authority
Grant Object Authority
Move Obiject

Rename Object

Restore Object

Revoke Object Authority
Save Changed Object
Save Object

Work with Object

Message Descriptions

The following error messages are possible when working with query management
commands and functions:

FAILURE

SEVERE

SUCCESS

WARNING

The query management command issued failed, and processing
stops. A message is returned to the display station that details the
reason for the command failure and gives some possible solutions
for correcting the error.

A severe error occurred when query management attempted to
process the command issued, and all processing stops. A message
is returned to the display station that details the reason for the error
and gives scme possible solutions for correcting the error.

The query management command issued processed successfully,
and data is available for use.

Query management encountered an error in the command or proce-
dure issued, but processing continues. The error is ignored, or
system defaults are used to correct the error. Check the error mes-
sages for an explanation of the warning and what, if anything, you
can do to correct the error.
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Chapter 2. Query Capability

Query Management/400 supports queries against relational data using SQL. When
a query is run remotely to an AS/400 system, the local sort sequence table is used.
When a query is run remotely to a system other than an AS/400 system, a sort
sequence table is not used.

| Note: The remote AS/400 system must be at Version 2 Release 3 or above in
| order to use the sort sequence support. Otherwise, no sort sequence table
| is used.

The basic statements, SELECT expressions, data definition, and authorization
statements defined in SQL/400* Reference are specifically supported. By using
these SQL features in a query, your application can perform table definitions, data
access authorizations, database queries and data insertions, updates, and
deletions. The results of a query can be displayed or printed as a report.

Query Management/400 supports prompted queries and SQL queries. For more
information about prompted queries, see Systems Application Architecture* Struc-
tured Query Language/400 Query Manager User’s Guide, SC41-0037.

Queries can be created, named, stored, and retrieved. Stored queries can be
shared among multiple users and applications. The queries used by your applica-
tion can be defined and stored at application development time, or they can be
created by your application and used by Query Management/400 at application run
time.

Stored queries allow flexibility in two ways. First, you can change a query and
store it independently from your application program. Second, queries can contain
variables, and the values assigned to the variables can be set prior to, or in con-
junction with your application. Both of these capabilities allow data query parame-
ters to be changed without rewriting or recompiling your application.

| Creating Queries
| On the AS/400, a query is a QMQRY object. A query can be created using:

| e The CRTQMQRY CL command

| e An IMPORT QUERY command through the query management callable pro-
| gramming interface

| e The SQL/400 Query Manager create query function

| The query management query object is stored as an 0S/400 *QMQRY object. The
| externalized query source member must contain a text string containing an SQL
| statement, which can optionally contain variables.

| Variables can appear in any part of the query. They can represent anything that
| can be written into a query, such as:

Column names
Search conditions
Subselects
Specific values
Multiple clauses
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¢ Partial clauses

It is also possible to create a query that contains 1 or more variables.

The following is an example of a query:

-- This query lists the name, years of employment, and salary
-- for employees in a department. The department (DEPTNUM)
-- is a variable and should be set before the query is run.
HQM4 05 Q01 EV W EROLI 03 92/10/24 11:07
V 1001 050 Department Query
V 5001 011 QSYS/QASCII
V 5002 003 ENV

SELECT NAME, YEARS, SALARY -- names the columns used

FROM Q.STAFF -- names the table used

WHERE DEPT=&DEPTNUM -- variable selection condition

Note: The comments, H records, and V records are optional; only the SQL state-
ment is required.

Query management strips the comments and performs variable substitution before
the query is passed to the database manager for processing.

Creating Queries Example

You can create a query in query management by importing an externalized query
source file member to create a query management query object.

1. To create a source file containing a member use the following command:

CRTSRCPF FILE(MYLIB1/00RYSRC) MBR(QUERY1)
CRTSRCPF FILE(MYLIB1/QQRYSRC) MBR{QUERY1)
2. Edit the source file member QUERY1 and add the following kind of information:

HQM4 65 Q 01 EV WER®OL 03 92/10/24 11:07
V 1001 050 Department Query
V 5001 011 QSYS/QASCII
V 5002 003 ENV
SELECT NAME, YEARS, SALARY -- names the columns used
FROM Q.STAFF -- names the table used
WHERE DEPT=&DEPTNUM -- variable selection condition

w

. Save the source file member QUERY1.
4. To create the query object in MYLIB1, use the Create Query Management
Query (CRTQMQRY) command to import the source file member you just

CRTQMQRY QMQRY (MYLIB1/QUERY1)
SRCFILE(MYLIB1/QQRYSRC) SRCMBR(QUERY1)

and press Enter.

Query Management/400 strips the comments and performs variable substitution
before the query is passed to the database manager for processing.
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| Query Restrictions
The following restrictions apply to queries handled by Query Management/400:

A query is limited by the size of the source file.

A single line of the query cannot exceed 79 bytes.

Substitution variable values can be up to 55 characters long.

Substitution variable names cannot exceed 18 characters.

The externalized query source file should only contain an SQL/400 statement.
An externalized prompted query can be successfully imported to query man-
agement but would not run.

Comments must be preceded by a double hyphen (--). Everything between the
double hyphen and the end of the line is considered to be part of the comment.
The total query cannot exceed 32767 bytes after comments and blanks are
removed and variable substitution is made.

An externalized query can contain an H record with a comment V record imme-
diately following. The comment may be used as the text description when the
object is imported.

An externalized query can contain a sort sequence value, a language ID, or
both. If these are present, they must immediately follow the H record or
comment record.

Variable Substitution
The following rules apply to variable substitution in query management queries:

Variable substitution is not done if the variable appears within a comment.
Variable substitution is not done if the variable appears within a constant or a
delimited name.

A variable within an SQL query is defined as a string of characters that begins
with an ampersand (&) and ends with any character that is not a valid variable
name character.

Query management does not substitute extra blanks between variables. There-
fore, you can use variable substitution as a concatenation device. As an
example, the following query management SET commands are processed
through the callable interface or within a procedure:

SET GLOBAL (library='MYLIB'

SET GLOBAL (table='MYTABLE'

SET GLOBAL (dol1=10
SET GLOBAL (cnts=50

Then running the following SQL query processes the ending SQL statement:

SELECT * FROM &library.&table
WHERE PRICE = &dol.&cnts

SELECT * FROM MYLIB.MYTABLE
WHERE PRICE = 10.50

Variable Prompting
| Query management sends a message to your display prompting you for the value
| to be used. This prompting happens if your job is running interactively and the
| variable specified in a query is not set in the global variable pool.

| A valid value may be entered for the variable, and then the query is processed. |If
| you press Enter without typing a value, or you press F3 (Exit) or F12 (Cancel), the
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Comments

query fails with an error. You can also replace the variable name with a single
blank by entering the special value *BLANK.

If your job runs in batch mode and the variable specified in a query is not set in the
global variable pool, the query fails. The variable is not substituted.

Any attempt to run a query with an incorrect variable name causes the query to fail
with an error. For example, if the variable name is too long, or if the first character
after the & is not a letter, the query will fail.

Comments in query management queries are handled in the following ways:

» Comments are stripped from the SQL query prior to variable substitution.
Comment delimiters within substituted variables are not stripped and may result
in SQL errors or unpredictable results.

* Comment delimiters within strings enclosed in quotation marks are not treated
as comments. These strings may either be delimited names, which are delim-
ited by quotation marks (), or constants, which are delimited by apostrophes
().

* You cannot use intervening blanks between the two hyphens (--) that make up
the comment delimiters.

Line Continuations

The following rules govern the use of line continuations in query management
queries:

» Some SQL clauses may span multiple lines of the SQL query. SQL does not
support a line continuation character. Therefore, for readability, start a new line
at a point in the SQL statement where a blank could be inserted. If a clause
spans multiple lines, the clause may be split as long as the last character in the
previous line is part of the clause and the first character in the next line is part
of the clause with no extra blanks. The last character in a clause to be con-
tinued on the next line must be in column 79.

» Constants and delimited names may span multiple lines.

Note: Mixed single-byte character set (SBCS) and double-byte character set
(DBCS) character strings may not successfully be split between multiple
lines. In this case, use SQL/400 concatenation.

Using Sort Sequence with Queries

When the SAA Query CPI interface is used to run a *XQMQRY object that was
defined with a sort sequence table, the sort sequence table associated with the
object is used to run the query. The sort sequence table is also used for formatting
all displayed and printed reports produced from the resulting data.

If you connect to a remote AS/400 system that supports sort sequence, the sort
sequence table associated with the object is used for SQL processing.

If a RUN QUERY is done to convert and run a Query/400 *QRYDFN object, Query
Management uses the *HEX sort sequence table if the object was defined to use
option 1, 2, or 3. If the *QRYDFN object was defined to use options 4 or 5, Query
Management uses the same sort sequence that is used to run the query and format
the report.
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Chapter 3. Instance Processing

A query management instance is a progression of steps that results in creating a
displayed or printed report from the data found in a database file or Query/400 defi-
nition. Query management puts the data specified into a DATA set (the active
information resulting from running a query) called a query management query
(QMQRY) object, which is organized by the query management form (QMFORM)
object. By changing the form, you can use the same QMQRY to create multiple
reports that are organized according to your needs for a particular situation. This
chapter describes how to create, change, and convert a query management
instance that creates a report arranged to your needs.

Creating a Query Management Instance

Obtain access to the query management query function by beginning with a control
language (CL) command or a user application. Once you access the query func-
tion, you can use query management commands to direct query management in
creating an instance. An instance is a DATA set containing the data collected from
the database file and the global variable pool that contains the DSQ variables used
to define the query.

Using the query management instance created by the commands issued, build a
printed or displayed report by creating or changing the form in a way that gives you
the needed information. Figure 3-1 illustrates how a query management instance

ic nrantad
.

10 vicalo
CL User
Command Application

SAA
Query / _____________________ _
Management
Command Query
Management
l Instance
Create
Global
Query !
Variable
M t
anagemen Pool
DSQ Variables

RS3W002-1

Figure 3-1. Creating a Query Management Instance

Exit the query management instance using the same procedure and the EXIT
command. This destroys the instance.
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Running a Query Management/400 Query

Use one of the following methods to run a query management query:
¢ Specify the RUN QUERY command in a procedure.
¢ [ssue the Start Query Management Query (STRQMQRY) CL command.
¢ Run the query from a user application.
By using a Structured Query Language (SQL) SELECT statement, query manage-

ment accesses an 0S/400 database file and puts the information requested in the
QMAQRY into the DATA set contained in the instance.

The DATA set created by running the query remains in existence until another
query is processed or the associated instance is ended by the EXIT command. A
different DATA set is created for each query management instance.

Note: The DATA set is only created if the query is a SELECT statement.

Figure 3-2 illustrates how a query is run using query management.

Query STRQMQRY User
Management CL Command Application
Procedure /
SAA
Query /
Management
Command
Query
Management
Instance
Query
QMQRY Management DATA
Data
SQL
!
0S/400
Database
File

RS3W001-1

Figure 3-2. Running a Query Management Query
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Global Variable Substitution

if you run a query with global variable substitution specified, query management
processes the request in the same manner as described previously, except the
global variable pool defined when the instance was created is searched to resolve
global variables. If the variable specified in the query is not set in the global vari-
able pool, query management sends a message to the display prompting you for
the value to be used in the field specified. Enter a valid value for the prompted
field and the query will be run with the variable value entered at the prompt.

Creating Query Management Reports

Once you have created the DATA set, you can request that a report be printed or
shown at the display station. Use the Create Query Management Form
(CRTQMFORM) command or the Work with Query Management Form
(WRKQMFORM) command to create or change a QMFORM object that puts the
data in the DATA set into a form specific to your needs.

Once the QMFORM and the DATA set are created, use the Display Report display
to show the report on your display station, or use the PRINT command to produce
a printed version of the report data.

Note: Creating a report requires that you have already run a query to create a
DATA set.

Figure 3-3 illustrates how to display or print a report using query management
guidelines.

Query CL User
Management Command Application
Procedure /
SAA
Query /
Management
Command
Query
Management
Query Instance
QMFORM Management
Data
DATA
Printed Displayed
Report Report

RS3W000-1

Figure 3-3. Creating a Query Management Report

Chapter 3. Instance Processing 3-3



Importing a Query or Form Object

Use one of the following methods to create a query or form object which you can
use to create a query management report:

¢ Specify the IMPORT command in a procedure.

¢ Issue the Create Query Management Query (CRTQMQRY) or Create Query
Management Form (CRTQMFORM) CL command.

» Import the query or form object from a user application using the IMPORT
command.

A query management query or form is created from a source file member which
contains the query or form source.

For information on how to create queries, see “Creating Queries” on page 2-1.
For information on how to create forms, see “Creating Forms” on page 6-1.

For information on how to create procedures, see “Creating Procedures” on
page 5-1.

Exporting a Query or Form Object

Use one of the following methods to export a query or form object so you can
change it.

e Specify the EXPORT command in a procedure.

* Issue the Retrieve Query Management Query (RTVQMQRY) or Retrieve Query
Management Form (RTVQMFORM) CL command.

» Export the query or form from a user application using the EXPORT command.

The export process creates the query or form source in the specified source file
member. The query or form source can then be changed and imported to produce
a report containing the changes when the query is run again.

Note: Query management queries with the attribute PROMPT are exported in the
same way as queries with the attribute SQL.

Importing and Exporting a Query Management Procedure
The process for importing and exporting query management procedures is the
same as for importing and exporting queries and forms with one exception. A
guery management procedure is a source physical file member. An import or
export of a procedure copies the information from one member to another. There-
fore, it is not necessary to import or export a procedure, because it is already in the
format needed to transfer it to another SAA system.

Figure 3-4 on page 3-5 illustrates the process for importing and exporting queries,
forms, and procedures.
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Figure 3-4. Importing and Exporting Query Management Members

Running a Query Management Procedure

Use one of the following methods to start working with procedures in the query

management environment:

» Specify the procedure from inside another procedure using the RUN command.

¢ Issue the Start Query Management Procedure (STRQMPRC) CL command.

¢ Start the procedure from a user application using the RUN command.

Use query management commands to request the data from a source file member

or another procedure for query management to use in creating a query manage-
ment instance. The commands in the procedure are processed using the same

instance as the instance associated with the RUN PROC command.

Query management also allows you to call multiple procedures when creating an
instance using this process. Figure 3-5 on page 3-6 illustrates how to run a query
management procedure.
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Figure 3-5. Running Query Management Procedures

Using the Save Data As Command

Query management allows you to save the data created in the DATA set of your
instance to a query management table. Use the following methods to start query
management processing when working with the Save Data As command:

 Specify the save operation from a procedure using the SAVE DATA AS
command.

* |ssue the Start Query Management Query (STRQMQRY) CL command.

e Start the command from a user application using the SAVE DATA AS
command.

Use query management commands to request that the data from the DATA set in
an instance created previously be used to save the data in an 0S/400 database file
to a query management table. You must have processed a RUN QUERY
command under the same instance to create the query management DATA set.

e

Figure 3-6 on page 3-7 illustrates how to save the data in a database file o a table
using a query management instance.
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Figure 3-6. Saving Data to a Query Management Table

Using SET GLOBAL and GET GLOBAL Commands

Query management allows you to get and change variables in the global variable
pool. Use the GET GLOBAL command to get the value of a query management
variable in the previously created instance and provide it to a user program or pro-
cedure.

Use the SET GLOBAL command to set or change the value of a query manage-
ment variable in the previously created instance from a user program or procedure.
Use the following methods to start query management processing when working
with the GET GLOBAL and SET GLOBAL commands:

» Specify the command from a procedure.
* |ssue the Start Query Management Query (STRQMQRY) CL command.
« Start the command from a user application.

Use query management commands to request that the values from the global vari-
able pool in an instance created previously be set from a user program or proce-
dure. The GET GLOBAL process is the same as the SET process, except query
management gets the variable values for a user program in the GET GLOBAL
process.

Figure 3-7 on page 3-8 illustrates how query management uses the GET GLOBAL
and SET GLOBAL commands to change or retrieve query management variables.
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Figure 3-7. Using GET GLOBAL and SET GLOBAL Commands

Introducing Activation Groups

I

| An activation group is like a miniature job within a job. Each activation group is a
| substructure of a run-time job. Each consists of system resources (storage for

| program or procedure variables, commitment definitions, and open files) allocated
| to one or more programs.

| Application programs continue to work as they always have as long as the pro-
[ grams are associated with the default activation group.

| If you plan to use ILE C/400 you will need to understand more about how activation
| groups affect your programs. Version 2 Release 3 of the AS/400 allows you to
| associate an application program with an activation group.

Only application programs created with ILE C/400 may be associated with a non-
default activation group. The SQL/400 Query Manager function is associated with
the default activation group. All query management CL commands also run in the
default activation group.

A query management instance is associated with the activation group of the
program which started the instance. Query management instances created by pro-
grams other than ILE C/400 are associated with the default activation group. Query
management instances created using query management CL commands are
always associated with the default activation group.

An application program can only use a query management instance if the activation
group associated with the program is also associated with that query management
instance. Activation groups cannot share a query management instance. Work
done through a query management instance in one activation group, has no affect
on work done by a query management instance in another activation group.

| For more information, see “Using the CONNECT Command for ILE C/400
| programs” on page 9-3, and “Commitment Control” on page 9-6.
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Specifying Commands and Keywords

Chapter 4. Commands

This chapter is a reference for the commands available to Query Management/400.
Use the following query management commands when writing applications to
organize general reports from database files:

e CONNECT
* ERASE

o EXIT

« EXPORT
e GET

¢ IMPORT
e PRINT

* RUN

e SAVE DATA AS
e SET

e START

Each command is described in full and has a syntax diagram provided as a means
of quickly referring to the syntax of a command. For an explanation of the dia-
grams, see “How to Read the Syntax Diagrams” on page 4-2.

Specifying Commands and Keywords

For consistency when moving applications across systems, you should specify alll
commands, whether used in procedures or passed through the callable interface, in
uppercase letters. Similarly, when manipulating a query object, you should specify
all character keywords in uppercase letters. Text lines (for example, page
headings) may be specified in either uppercase or lowercase letters.

Command Parsing
For all commands, Query Management/400 allows the keywords and variables
associated with the commands to be presented as a part of the command string
and as part of the extended parameter list on the callable interface. Keywords
specified on the command string will take precedence over keywords specified in
the extended parameter list if duplicates occur.

Parsing of keywords and values for command strings and for extended parameter
lists differ in the following manner:

Command String Keywords and Variables
The following rules describe how Query Management/400 uses
command string keywords and variables:

* Query Management/400 assumes all command values are character
strings.

e Values can be delimited by either quotation marks (") or apostro-
phes (').

o Delimiters are not considered part of the value.

» Quotation marks must be doubled if found inside a value that is
delimited by quotation marks ('Joe''s' or "Joe""s", for example).
(This rule applies to both apostrophes and quotation marks.)
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Specifying Commands and Keywords

Quotation marks found inside a value delimited by apostrophes
need not be doubled and vice versa.

Blanks found at the beginning or end of values delimited by quota-
tion marks will not be removed.

Values that are not delimited by apostrophes or quotation marks will
be delimited by a blank or by the end of a command string.

The values for keywords that are used as integers (such as WIDTH
and LENGTH on the PRINT command) can be presented to Query
Management/400 as integer values or as character string values. If
presented as character strings, they will be converted to integers
before being used.

Extended Parameter List Keywords and Variables
The following rules describe how Query Management/400 uses param-
eter list keywords and variables:

Leading and trailing blanks will be stripped from keyword names
before being used.

Trailing blanks will be stripped from keyword values, but leading
blanks will not.

Leading and trailing blanks will not be stripped from variable values
before the variable name and value are added to the query manage-
ment variable pool.

Apostrophes and quotation marks will not be stripped by Query
Management/400.

Query Management/400 will not remove quotation marks or apostro-
phes.

The values for keywords that are used as integers (such as WIDTH
and LENGTH on the PRINT command) can be presented to Query
Management/400 as integer values or as character string values. If
presented as character strings, they will be converted to integers
before being used.

How to Read the Syntax Diagrams
In this chapter, syntax is described using the structure defined below. Within the
command syntax, one or more blanks are allowed wherever a blank is used to
delimit words in the command string.

* Read the syntax diagrams from left to right, from top to bottom, following the
path of the line.

The »—— symbol indicates the beginning of a statement.

The — symbol indicates that the statement syntax is continued on the next

line.

The »— symbol indicates that a statement is continued from the previous line.

The —><« symbol indicates the end of a statement.

Diagrams of syntactical units other than complete statements start with the »—
symbol and end with the — symbol.

* Required items appear on the horizontal line (the main path).
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CONNECT

»»—STATEMENT—required_item

A\
A

e Optional items appear below the main path.

»»>—STATEMENT
|—optional_i tem—J

* If you can choose from two or more items, they appear vertically, in a stack.

If you must choose one of the items, one item of the stack appears on the main
path.

v
A

»»—STAT EMENT—Erequi red_choicel
required_choi ce.?J

If choosing one of the items is optional, the entire stack appears below the
main path.

\ 4
A

ptional_choicel

»>—STATEMENT
0
i:opt ional_choice?2

If one of the optional items is the default, it will appear above the main path
and the remaining choices will be shown below.

default_choice
»>—STATEMENT [ ]
l:opt ional_choi ce:'
optional_choice

\
A

¢ An arrow returning to the left above the main line indicates an item that can be
repeated.

»—STATEMENT——E‘epeatabZe_i tem | >

A

A repeat arrow above a stack indicates that you can repeat the items in the
stack.

» Keywords appear in uppercase (for example, PARM1). They must be spelled
exactly as shown. Variables appear in all lowercase letters (for example,
parmx). They represent user-supplied names or values.

* If punctuation marks, parentheses, arithmetic operators, or such symbols are
shown, you must enter them as part of the syntax.

CONNECT

You can use the CONNECT command to change the database that is associated
with the query instance. It can be used to connect an application process to a
database or return the connection to the local database manager.

»»—CONN ECT-ETO*rdbname >
RES ET—J

»
| o

Y
A

*CURRENT *NONE
|~(—USER=~—Eusername:l——PASSWORD= passw@j—
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CONNECT

Parameter List

TO
The keyword used prior to specifying the remote database to connect to.

rdbname
The name of the database instance that is to serve as the application server. It
is used to specify the relational database that is to be accessed through DRDA.
It can:

* Be up to 18 characters in length
* Consist only of:

— Uppercase characters (A-2Z)
— Numerics (0-9)
— Underscore ()

The first character must be an uppercase character.

If you specify a remote database name, you can use the USER and PASS-
WORD keywords to specify the user identification and password to be used
with the remote database. If you specify either of these keywords, you must
specify both of them. If you do not specify these keywords, the default user
identification is *CURRENT and the default password is *NONE.

RESET
Indicates that the current conversation to a remote database, if connected,
should be released and the connection reset to the local database.

Note: The CONNECT command should be used to reset to the local database
before using the SAVE DATA AS command. It should also be used to
manage multiple query instances which have different connection informa-
tion.

The application program must be in a connectable state before the CONNECT
command is issued. When RUN QUERY and ERASE TABLE commands are
directed to the connection, make sure that the application program that issued the
call to the query callable programming interface remains in the callable stack. If it
does not, you are implicitly disconnected when the application program ends.

Examples of the CONNECT command
CONNECT TO HOME_DATABASE

CONNECT RESET
CONNECT TO REMOTE_DATABASE (USER=SMITH PASSWORD=SECRET
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ERASE

ERASE

Parameter List
name

The ERASE command removes a FORM, PROC, QUERY, or TABLE from the

database.

»»—FERASE FORM name L_ >«
PROC (CONFIRM=—I:YE§:|———I
QUERY NO
TABLE

Names a FORM, PROC, QUERY, or TABLE to be removed. You must have
the appropriate ownership and database or query authorization to remove an
object.

This name can be a qualified name of the form library/object or database
object. Specify the naming convention you intend to use in your first query
command procedure.

A user can only erase those objects to which he has been granted *ALL
authority and must also have *CHANGE or *ALL authority to the library in which
the object resides.

CONFIRM=YES | NO

This option provides for a check before performing your ERASE request. The
confirmation request occurs only when an existing object in the database is
about to be erased. You will be asked if you want the pending ERASE
command performed.

CONFIRM=YES forces a display of the confirmation. CONFIRM=NO sup-
presses a display of the confirmation and erases the object.

If your job is running interactively, an inquiry message is sent to your display
station and the job is suspended until you respond to the message. The
message asks whether you want to erase the object. If your job is running as
a batch job, or DSQSMODE was set to batch mode during START processing,
CONFIRM=YES results in an error.

The default value is CONFIRM=YES. You can change the default by setting
the DSQCONFIRM variable as a START command parameter or in the start
procedure.

When you issue the ERASE command, the system returns the message:
Object exists. Do you want to replace it?

This message is displayed only if you specify the CONFIRM=YES option or if
you omit the CONFIRM option.

Examples of the ERASE command

ERASE TABLE EMP

ERASE TABLE SMITH.EMP (CONFIRM=YES
ERASE TABLE SMITH/EMP (CONFIRM=YES

ERASE PROC SMITH/MONTHEND (CONFIRM=NO
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You can issue an ERASE TABLE command only on database physical files.
Command keywords are supported in the extended parameter list on the callable

interface as well as in the command string. For more information on using the
extended parameter list, see “START” on page 4-25.
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EXIT

The EXIT command stops your application’s session with Query Management/400
and ends the associated instance of Query Management/400 in your process. No
parameters are allowed with this command. No messages are generated.

The EXIT command is valid only when issued through the Callable Interface.

An implied EXIT command is processed for all query instances when the job ends.

The EXIT command is not valid in a query procedure.

There are no authority considerations related to the EXIT command.
»»—EXIT

Y
A

Examples of the EXIT command

See Chapter 7, “Callable Interface” for examples of programs that use the EXIT
command.
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Parameter List

The EXPORT command is used to create a file containing the contents of certain
Query Management/400 objects. Chapter 8, “Exported and Imported Objects” dis-
cusses exported objects in detail. The following objects can be exported: FORM,
PROC, or QUERY. You cannot export the contents of a sort sequence table asso-
ciated with a *QMQRY object.

For more information about sort sequence, see Appendix D, “Sort Sequence
Examples” on page D-1.

*QMQRY objects defined before Version 2 Release 3 of the AS/400 system are
always run using the hexadecimal sort sequence. When these objects are
exported, SRTSEQ is set to *HEX and there is no LANGID parameter.

»-EXP0RT—EFORM name—T0—filename

\4

PROC
QUERY

» |

T

\ 4
A

I—CONFIRM=——EYES:|—I |——COMMENT=—'commem_‘ for member'—J
NO

name
Names a FORM, PROC, or QUERY to be exported.

This name can be a qualified name of the form library/object or
database.object. Specify the naming convention you intend to use in your
initial query command procedure.

If the form or query specified is not found, and DSQSCNVT=YES is specified
on the START command, Query Management/400 searches for a Query/400
definition with that name. If a query definition is found, the information is used
to create a temporary query or form that is usable by Query Management/400.

filename
Names the system file that receives the exported object.

To be consistent across systems, you should not specify more than a single file
name without qualifiers or extensions. This enables system defaults to take
effect.

If you are exporting an object to a system other than an AS/400 system, it is
recommended that the name of the file be from 1 to 8 characters long.

Query Management/400 qualifies the single name to fit the data naming
requirements of the operating environment.

You must be aware of these naming restrictions and be able to deal with them
when transporting Query Management/400 objects between operating environ-
ments.

CONFIRM=YES | NO
This option provides for a check before performing your EXPORT request. The
confirmation request occurs only when an existing file is about to be replaced.
You will be asked if you want the pending change to occur.

4-8 AS/400 Query Management/400 Programmer's Guide and Reference



EXPORT

CONFIRM=YES forces a display of the confirmation. CONFIRM=NO sup-
presses a display of the confirmation.

The default value is CONFIRM=YES. You can change the default by setting
the DSQCONFIRM variable as a START command parameter or in the start
procedure.

COMMENT=comment for member
Use the comment option to specify the member text when exporting a form,
procedure, or query object. Comments are useful for preserving information
about the object. Because comments usually include embedded blanks, they
must be enclosed in apostrophes. Apostrophes within a comment must be
specified by two adjacent apostrophes.

Examples:

COMMENT="'SALES QUERY'
COMMENT="THIS QUERY DOESN''T INCLUDE SALES'

The maximum comment length in Query Management/400 is 50 characters.

CCSID Considerations
When a Query Management query, form, or procedure is exported and the source
file does not exist, the file is created with the CCSID of the job. The date CCSID is
converted to the CCSID of the source file. If the source file does exist and the
CCSID of the source file is different from the CCSID of the Query Management
query, form, or procedure, data is converted from the CCSID of the query, form, or
procedure to the CCSID of the source file.

When a Query Management procedure is exported and the CCSID of the file it is
exported from is different from the CCSID of the file it is exported to, the data is
first converted to the CCSID of the job, then to the CCSID of the file it is going to.
To avoid this extra conversion, copy the procedure instead of exporting it.

Examples of the EXPORT Command
EXPORT QUERY SAMP1 TO SAMP1EX

EXPORT FORM EXLIB/EX1 TO EXLIB/FILE(EX1F) (CONFIRM=YES
Command keywords are supported in the extended parameter list on the callable

interface as well as in the command string. For more information on using the
extended parameter list, see “START” on page 4-25.
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The GET command is used to get the value of a Query Management/400 variable
and provide it to a user program or procedure. When using the GET command
from a procedure, the short version of the command syntax must be used. When
using the GET command from a program, the extended version of the command
syntax must be used.

»»—GET GLOBA L~—[( uservarname=varname T >«
varnum—yvarlen—varname—val len—values—valtype

GLOBAL
In Query Management/400, the variable varname located in the global variable
pool is returned to the requester. If the variable is not found in the global pool,
an error message is returned.

uservarname
Name of a procedure variable to contain the varname variable value.

varname
Name of the variable located in the Query Management/400 variable pool. For
rules that apply to variable names used across the callable interface, see “Vari-
able Names” on page 7-7.

Extended Parameter List:

varnum

Number of varnames that are requested for this call.

varlen

Length of each varname that is specified.

varname

Name of the variable located in the Query Management/400 variable pool.
vallen

Length of program storage that is to contain the varname value.
values

Program storage area that is to contain the varname value.
valtype

Data type of the storage area that is to contain the varname value.

Examples of the GET Command

The following are examples of the GET command as used in a PROC. For exam-
ples of using the GET command in a program, see Chapter 7, “Callable Interface.”

GET GLOBAL (item = DSQAITEM
GET GLOBAL (msg = DSQCIQMG
Command keywords are supported in the extended parameter list on the callable

interface as well as in the command string. For more information on using the
extended parameter list, see “START” on page 4-25.
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You can use the IMPORT command to copy a file containing an exported object
into one of the following Query Management/400 objects: FORM, PROC, or
QUERY. The IMPORT command does not affect the external file.

name
Name of the FORM, PROC, or QUERY to be imported. This can be a qualified
name.

filename
Name of the system file that Query Management/400 is to read (i.e., the source
file for the imported object).

In order to be consistent across systems, do not specify any more than a single
name without qualifiers or extensions; use the system defaults.

»—IMPORT—EFORM name—FROM—filename

SSEFC{Y ]—(—{ Options l——l

Options:
— Confirm/Comment options — Sort Options | |

Confirm/Comment options:
|

I—CONFIRM=—EYES‘—I—' I——COMMENT=——'comment for member'—]
NO

Sort Options:
a

r l
L —*SRC l_ |—*SRC
SRTSEQ=——*JOBRUN LANGID= +*JOBRUN
—xJOB t*JOB
—*LANGIDSHR Lang. ID—
—*LANGIDUNQ
—*HEX
*IBL/ table—
*CURLIB/—
library/—
N —

CONFIRM=YES | NO
This option provides for a check before performing your IMPORT request. The
confirmation request occurs only when an existing object in the database is
about to be replaced. You will be asked if you want the pending database
changes to occur.

If your job is running interactively, an inquiry message is sent to your display,
and the job is suspended until you respond to the message. The message
asks whether you want to import the object. [f your job is running in batch
mode, or DSQSMODE was set to Batch during START processing,
CONFIRM=YES results in an error.

CONFIRM=YES forces a display of the confirmation. CONFIRM=NO sup-
presses a display of the confirmation.

The default value is CONFIRM=YES. You can change the default by setting
the DSQSCNRM variable as a START command parameter or in the start pro-
cedure.
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COMMENT=comment for member
Use the comment option to specify the member text when exporting a form,
procedure, or query object. Comments are useful for preserving information
about the object. Because comments usually include embedded blanks, they
must be enclosed within apostrophes. Apostrophes within a comment must be
specified by two adjacent apostrophes.

Examples:

COMMENT="'My form'
COMMENT='This form doesn''t include breaks'

The maximum comment length in Query Management/400 is 50 characters.

SRTSEQ
Specifies the sort sequence used for this query. The sort sequence determines
which sort sequence table is used when the query is run. The SRTSEQ
parameter is allowed only at the time you create a query. The SRTSEQ
parameter is not allowed when you create a form. The possibie values are:

*SRC
Contains the specification of the sort sequence used in creating the query. If
SRTSEQ is not specified in the source file member, the default for SRTSEQ is
*JOBRUN.

*JOBRUN
Uses the SRTSEQ associated with the job at the time the query is run.

*JOB
Uses the sort sequence associated with the job at the time the query is
created.

*HEX
Uses the binary value of the character to determine the sort sequence.

*LANGIDSHR
Uses a system provided table with shared weights for each character as the
sort sequence. The table used is determined by the value specified for the
LANGID parameter.

*LANGIDUNQ
Uses a system provided table with unique weights for some characters as the
sort sequence. The table to be used is determined by the value specified for
the LANGID parameter. If SRTSEQ=*LANGIDUNQ and the LANGID parameter
is not specified, the default for LANGID is *JOBRUN.

tablename
Uses an external sort sequence table object which contains the sort sequence
to use when the query is run.

LANGID=*SRC | *JOBRUN | *JOB | Language ID
The language identifier associated with the query. At this time, the only use of
this parameter is to determine which IBM-supplied sort sequence table to use
when the query is run. It can only be used when SRTSEQ=*LANGIDUNQ or
SRTSEQ=*LANGIDSHR. Regardless of the SRTSEQ value, the LANGID value
is validated and the created query contains the specified LANGID value.
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*SRC
Contains the specification of the language identifier to use when creating
queries. If LANGID is not specified in the source, the default value of
*JOBRUN is used.

*JOBRUN
The language identifier to use when the query is run is determined at the
time the query is run.

*JOB
The language identifier to use when the query is run is determined at the
time the query is created.

Language ID
A three-character language identifier.

The IMPORT command is typically used in the following situations:

* To copy or propagate FORM, PROC, and QUERY objects from one Query
Management/400 installation to another (the objects are exported by the
sending installation and imported by the receiving installation).

* To use a full-function editor outside of Query Management/400. The following
is a typical scenario:

1. First, export the Query Management/400 object. This causes the creation
of an external file.

2. Next, invoke a text editor. Once inside the editor, you can perform normal
editing functions like copying and moving.

3. Once you finish editing, return to Query Management/400 and import the
file. The edited object is stored in the database.

* For application programmers who want to migrate SQL queries from program
libraries that typically reside outside of Query Management/400 to libraries
inside Query Management/400, for purposes of modification and interactive
processing (testing).

The IMPORT command copies the contents of the specified file into the database.
For SQL queries and procedures, each record in the file becomes a separate line in
the object. All files that were exported via the Query Management/400 EXPORT
command can be imported.

When importing files containing SQL queries and procedures, Query
Management/400 accepts records having a logical record length greater than 79,
even though the resulting data may be truncated. If Query Management/400 finds
a logical record length greater than 79, it displays a warning message.

If the imported query has a fixed record format (and logical record length greater
than 79), then Query Management/400 accepts only data in positions 1 through 79
and ignores the rest.

If the imported form has a fixed record format (and logical record length greater
than 150), then Query Management/400 accepts only data in positions 1 through
150 and ignores the rest.

When importing query objects with a logical record length less than 79, Query
Management/400 pads the record with blanks up to and including position 79. If
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the line contains an open delimited string, this padding will then be included within
the delimited string and may cause unexpected results.

When importing form objects with a logical record length less than 150, Query
Management/400 pads the record with blanks up to and including position 150. If
the line contains an open delimited string, this padding will then be included within
the delimited string and may cause unexpected results.

When importing SQL QUERY and PROC objects, Query Management/400 does not
perform any validation or semantic checking on the contents of the files. Therefore,
it is possible to establish QUERY and PROC objects containing non-displayable
characters (this could happen if a program's object file were imported as a
QUERY). Also, it is possible to IMPORT SQL statements into the PROC object
and vice versa. It is your responsibility to avoid such mistakes, since Query
Management/400 contains no provision for “re-categorizing” contents.

Query Management/400 validates FORM objects. If some part of the file fails a
validation test, then the object is brought into the database, but you are sent
warning messages. It is possible for the file to pass the validation test, yet provide
unpredictable results when used for formatting.

CCSID Considerations

When a Query Management query or form is imported, it is tagged with the CCSID
of the file that the query or form is imported from. When a Query Management
procedure is imported and the file does not exist, a file is created with the CCSID of
the job. When a query management procedure is imported and the file does exist,
the procedure is converted to the CCSID of the job and then to the CCSID of the
file being imported. To avoid the additional conversion, copy the procedure instead
of importing it.

Examples of the IMPORT Command
IMPORT FORM REPORT1 FROM REPTIEX
IMPORT QUERY SALARYWK FROM JENSON

Command keywords are supported in the extended parameter list on the callable
interface as well as in the command string. For more information on using the
extended parameter list, see “START” on page 4-25.
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The PRINT command is used to print a hard copy listing of an Query
Management/400 object. You cannot print the contents of a sort sequence table
associated with a *XQMQRY object. However, the name of the sort sequence table
or sort sequence value associated with the query is printed.

The PRINT command uses standard system facilities for printing. Query
Management/400 does not externalize the printer attributes to your application. Nor
does Query Management/400 alter these attributes’ values. Instead, it simply
honors the printer definitions currently in effect.

An object’s printed appearance is very much like its screen appearance. However,
on a REPORT, there are some differences between display format and print format.

* The “panel title” line of the displayed REPORT object is replaced with a “page
heading” at the top of each page in the printed report (assuming that a page
heading has been defined).

* A “page footing” is provided at the bottom of each page of the printed report,
but only once at the bottom of the displayed object.

»»>—PRINT FORM name L_ 7
EPROC (PRINTER=printer name
QUERY

\4
A

\ 4
A

»>—PRINT—REPORT {—
(

WIDTH=max char per line
LENGTH=max number lines—
FORM=form name

PRINTER=printer name

DATETIME= YES
e
PAGENO=—YES

name
The name of the object to be printed. The name specified may be a FORM,
PROC, or QUERY in the database.

If the form or query specified is not found, and DSQSCNVT=YES is specified
on the START command, Query Management/400 searches for a Query/400
definition with that name. If a query definition is found, the information is used
to create a temporary query or form that is usable by Query Management/400.

WIDTH=maximum characters per print line
An integer between 22 and 378 inclusive.

Reports that are wider than the print WIDTH will be split between pages.
Query objects other than reports are not split between pages. If the object is
wider than the print width, the lines in the printout will be truncated on the right.

It is important that you ensure the compatibility of WIDTH with the printer you
are using. For example, if your current printer settings identify a 10 pitch
device (10 characters per inch) mounted with 8.5 inch wide paper, then a
WIDTH value of 132 results in modified output. The exact result may depend
on printer hardware and software. Because Query Management/400 does not
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know the width of the physical printer, no special message displays when this
situation occurs.

If you do not specify this option, then Query Management/400 uses the corre-
sponding system or user default. If this value is not available, then the default
is set to 80.

LENGTH=maximum number of lines per page
An integer between 1 and 255 inclusive.

When a report is to be printed and the value for LENGTH is inadequate (that is,
if the value for LENGTH is less than the total number of lines needed for
column headings, page headings and footings, plus the line needed to print the
page number and/or date and time), then an error message is generated and
the report is not printed.

For LENGTH values within the range allowed, Query Management/400 per-
forms a page eject whenever the number of lines of report data printed on a
page is equal to LENGTH.

If you do not specify this option, then Query Management/400 uses the corre-
sponding system or user default. If this value is not available, then the default
is set to 66.

FORM=form name
The name of the FORM that you want to use to format your data. If no form is
specified, the form used in the previous RUN QUERY is used.

PRINTER=printer name
The name of the printer that produces the output.

Query Management/400 can be directed to a different printer file through the
use of the AS/400 OVRPTRF (Override Printer File) CL command. This
command cannot be used to permanently change Query Management/400
printer files. However, to run a PRINT command again and use the SAA
default page length and width values, use the CHGPRTF CL command to per-
manently change the printer file.

DATETIME=YES | NO
This option controls the generation and display of the system date and time on
the bottom of each page. When DATETIME=YES, the date and time are
placed on the last line of each page. When DATETIME=NO, the system date
and time do not print. The default for this option is YES.

PAGENO=YES | NO
This option controls the printing of page numbers on the last line of each page.
The default for this option is YES.

On 0S/2, the default for this option is obtained from your profile.

Note: You may use any or all of the options associated with the PRINT REPORT
command, but each option should only be used once. If an option is used
more than once, the last one will be used.
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CCSID Considerations

When a Query Management query is printed, it is converted from the CCSID that
the query is tagged with to the CCSID of the job. When a Query Management form
is printed, no CCSID conversion takes place. When a Query Management report is
printed, the data is in the CCSID of the job. If a form is used on a PRINT REPORT
command, no CCSID conversion is done and parts of the form may not be recog-
nized. When a Query Management procedure is printed, it is converted to the
CCSID of the job.

Examples of the PRINT Command

PRINT QUERY queryname

PRINT FORM formname

PRINT PROC procname

PRINT REPORT

PRINT REPORT (WIDTH=80 LENGTH=60 DATETIME=YES PAGENO=YES
PRINT QUERY Q1 (PRINTER=PRT1

PRINT PROC LIBA/PROCA(MBRA)

Printer File Use

Default printer files called QPQXOBJPF and QPQXPRTF are included as part of
query management and are in the QSYS library. These printer files are used when
a PRINT QUERY, PRINT PROC, or PRINT REPORT command is issued. The
printer file QPQXOBJPF has page length and width defaults of 66 lines and 132
characters, respectively. The printer file QPQXPRTF has page length and width
defaults of 66 lines and 80 characters, respectively. The printer device name spec-
ified by the printer file is *JOB, which lets all printer output be directed to the printer
set up for the job. Unless overridden, the printer files QPQXOBJPF and
QPQXPRTF are used by query management for formatting the printed objects and
report.

You can direct query management to use a different printer by specifying a value
on the PRINT command or by changing the default value DSQAPRNM on the
START command from *SAME to a printer name or *JOB.

You can direct query management to use a different printer file by using the Over-
ride Printer File (OVRPRTF) CL command.

You can use the Change Printer File (CHGPRTF) CL command to permanently
change the query management printer files QPQXOBJPF and QPQXPRTF. To use
SAA defaults again, issue another CHGPRTF CL command to change the attri-
butes back.

On every install, the printer files are created again in the QSYS library. All changes
to the printer files must be applied again. To save changes to a printer file, you
can create your own printer file in your library with the desired attributes and use
the OVRPRTF CL command to direct query management to this printer file. You
can also copy the printer files to your own library and make the changes to the
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copy in that library. To use a printer file with the same name as the one in the
SAA Query library, your library must be in the library list before the SAA Query
library.

Print Object Formatting

While processing the PRINT QUERY and PRINT PROC commands, query man-
agement formats the printed output into 132 column lines. The column lines are
broken down into 123 bytes of text and 7 bytes for the line number, which is gener-
ated during the PRINT command.

The width of 132 is wide enough to handle the printing of most files with ease and
is compatible with most AS/400 printers.

Directing the printer output to a printer with a line width less than 132 characters
results in possible loss of data unless the printer file has *YES specified for the
Fold Record parameter. The default for the Fold Record parameter in the
QPQXOBJPF printer file is *NO.

Print Report Formatting
While processing the PRINT REPORT command, query management formats the
printed report using the width specified on the PRINT command or the default from
the printer file. If the report is wider than the print WIDTH, it is split between
pages. In this case, multiple printer files are opened, and each segment of each
report line is directed to the appropriate opened printer file.

If the report is directed to a printer with a width less than the WIDTH specified on
the PRINT command or in the printer file, each print record is truncated. If the Fold
Record option in the printer file is changed from the default to *YES, each print
record is wrapped. For example, a report that formats to 200 columns when
printed with a command of PRINT REPORT (WIDTH=200 PRINTER=xyz, results in
line wrapping if the printer width is less than 200. The Record Wrap option on the
printer file has been overridden to *YES. If the Record Wrap option is not over-
ridden, the rightmost columns in the report are truncated.

Query Management uses the sort sequence table in effect when the query was run
to do report formatting for:

» Calculations of
— MIN
- MAX
* BREAKn level processing against the following data types:
— CHAR
— VARCHAR
— DBCS-Open
— DBCS-Either data

Note: Query Management does not support the use of sort sequence for MIN and
Max Calculations for BREAKn level processing for GRAPHIC and
VARGRAPHIC data types. The sort sequence is not applied to DBCS data.
Instead, the binary value of each byte of the DBCS data is used for compar-
ison.

For more information on using sort sequence, see Appendix D, “Sort Sequence
Examples” on page D-1.
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The RUN command processes a PROC or QUERY. When you issue the RUN
command, you must identify the PROC or QUERY that you want processed.
Therefore, the PROC or QUERY must exist in the database prior to issuing the
RUN command.

When used to process a QUERY (SELECT only), the RUN command produces
new data, replacing the existing data produced from any previous RUN QUERY.

When running in interactive mode, the results of a query (SELECT only) will be
displayed. When running in batch mode, the results will not be displayed.
Normally, a QUERY uses a FORM when run. This can occur in two ways:

1. An existing FORM is explicitly named on the RUN command via the FORM
option.

2. A default FORM is created. This default form is constructed using rules that
take into consideration the column attributes of the DATA.

\ 4
A

»——RUN—EPROC—name
QUERY—name L |
( FORM=form nameFJ—
DISPLAY=——YES
Lo
name

The name of the QUERY being run.

FORM=form name
This option is meaningful only for queries that contain a SELECT statement.

The FORM option specifies the FORM to be used in formatting the REPORT
that RUN automatically displays when running in interactive mode.

If the form specified via the FORM option cannot be found (for instance, when
the FORM does not exist), then the RUN command is rejected with an error
message. If the form does exist but simply will not work with the DATA
(perhaps different data types for the columns were specified), then Query
Management/400 responds with an error message.

If you omit the FORM option, the default FORM is used.

If the form or query specified is not found, and DSQSCNVT=YES is specified
on the START command, Query Management/400 searches for a Query/400
definition with that name. If a query definition is found, the information is used
to create a temporary query or form that is usable by Query Management/400.

DISPLAY=YES | NO
Use the DISPLAY keyword to indicate whether to display the report. This
keyword defaults to YES if you are processing interactively. If you specified
batch mode on the START command, this keyword is ignored.

You can use the extended parameter list format for this command. For more
information on this format, see “GET” on page 4-10.
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Other Considerations

When a Query Management query contains a date format that is different from the
job date format and the query contains global variables, the date format used to
interpret the SQL statement is an SAA date format. This is done to avoid choosing
between the job date format and the query date format when interpreting any date
literal in the SQL statement.

Query Management/400 queries are interpreted in the CCSID that they are tagged
with. When data is retrieved from a file which is in a different CCSID than the job,
the data is converted to the CCSID of the job if it is displayed or printed. When
data is saved to a database file, it is converted to the CCSID of the file if the file
already exists or into the CCSID of the file that the data was retrieved from if a new
file is created. If the data is saved and not displayed, there is no CCSID conver-
sion if a new file is created. To avoid the conversion of data from the original file
CCSID to the job CCSID to the file that the data is saved into, specify the
DISPLAY=NO parameter on the RUN QUERY command before running the SAVE
DATA AS command.

If a from is used that was created using a file with a different CCSID than the job,
the text fields are not converted. This could result in unrecognizable text on the
displayed report. To improve the appearance of the report, export the form to a file
with the same CCSID as the job and import it again.

Examples of the RUN Command

RUN QUERY QN1
RUN PROC WEEKREPT
RUN QUERY SMITH.Q6 (FORM=SMITH.SAL_REPT

Command keywords are supported in the extended parameter list on the callable
interface as well as in the command string. For more information on using the
extended parameter list, see “START” on page 4-25.
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Use the SAVE command to save data in a table in the database. The saved
TABLE is named according to the name you specify with the command.

If DATA is saved and a TABLE/VIEW is actually being replaced, then the data must
be compatible with the existing definition. Compatible data has matching data
types, lengths, and null attributes. Specifically, the number of columns in DATA
must match the target, and the columns must have compatible data types and null
characteristics. If the two objects are incompatible, then Query Management/400
rejects the SAVE command and the database remains unchanged.

If the name on the SAVE command already exists as a view in the database, the
table on which the view is defined will be changed according to the rules of
updating a table through a view.

The column names for a saved TABLE that does not already exist are generated
by Query Management/400 using the same algorithm that is used in generating the
default column headings in the FORM object. You cannot change the column
names.

For information about using the SAVE command with double-byte character set
(DBCS) graphic data (DBCS-graphic data type), see Appendix A, “DBCS Data.”

»»—SAVE—DATA—AS—tablename L
(

\ 4
A

CONFIRM=—[YES_J
NO

COMMENT="comment for table'—

ACTION= REPLACE_—,—
APPEND

DATA
Refers to the active result from the previously running QUERY.

tablename
The name of the table or view in which the data is stored in the database. It is
normally unqualified.

If the table name specified does not exist in the database, a new table is
created. This name can be a qualified name of the form library/object or
database.object. Specify the naming convention you intend to use in your
initial query command procedure.

To save the data to a table, you must have proper SQL authority to change or
create a table. Refer to the SQL/400* Reference for table authorization rules.
If ACTION=REPLACE, you must have authority to the Clear Physical File
Member (CLRPFM) CL command also.

SQL/400 conventions allow a view to be updated only if it is associated with
just one table. Updating a view on multiple tables is not allowed, nor is
updating a view associated with a table that is an SQL catalog.

CONFIRM=YES | NO
This option provides for a check before performing your SAVE request. The
confirmation request occurs only when an existing object in the database is
about to be replaced. You will be asked if you want the pending database
changes to occur.
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CONFIRM=YES forces a display of the confirmation. CONFIRM=NO sup-
presses a display of the confirmation. In either case, a confirmation message
is generated to inform you that the SAVE operation is complete.

The default value is CONFIRM=YES. You can change the default by setting
the DSQCONFIRM variable as a START command parameter or in the start
procedure.

COMMENT="'comment for table'

Use this option to supply a comment when saving data as a table. Comments
are useful for preserving descriptive information about the object.

Because commentary usually consists of multiple words and embedded blanks,
you must enclose it in apostrophes. Apostrophes embedded within the com-
mentary must be entered as two adjacent apostrophes.

Examples:
COMMENT='The master EMPLOYEE table-see John (X3971)'
COMMENT="'Don''t ERASE this data without telling Phil!'

Query Management/400 restricts object commentary to a maximum of 50 char-
acters, excluding the apostrophes.

ACTION=REPLACE | APPEND

The ACTION=REPLACE option causes an existing table or view to be
replaced. The ACTION=APPEND option causes the data to be added to the
end of an existing table or view. The default is ACTION=REPLACE. The
ACTION keyword is ignored if the table or view does not exist.

Note: You can use any or all of the options associated with the SAVE command,

but each option should only be used once.

Examples of the SAVE Command
SAVE DATA AS EMP12

SAVE DATA AS EMP12 (COMMENT='CLASSIC TWO TABLE JOIN'

Command keywords are supported in the extended parameter list on the callable
interface as well as in the command string. For more information on using the
extended parameter list, see “START” on page 4-25.

Null Value Considerations

Because null values can be specified for fields and columns, you should keep the
following in mind when saving data using the SAVE DATA AS command.

A column which resulted from an SQL function is null capable.

If a report has a column from an SQL function using group by, and if no
records were selected, the value for the column is null.

A column that results from an SQL numeric expression is null capable.
If a result field is created based on a null-capable field, it is null capable.

If a null value is encountered during the calculation of a result field, the value
for that result field is null. For example, if a field in concatenation contains a
null value, the result contains a null value. If a field used in a substring opera-
tion contains a null value, the result contains a null value.
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SET

The SET command is used to set the value of an Query Management/400 variable
from the user program or procedure. When using the SET command from a proce-
dure, the short version of the command syntax must be used. When using the SET
command from a program, the extended version of the command syntax must be
used.

v
A

»»—SET GLOBAL—[(varname=userval 7
varnum—varlen—varnames—vallen—values—valtype

GLOBAL
In Query Management/400, the variable varname located in the global variable
pool is set by the requester. If the variable does not exist, a new variable is
created. If the variable does exist, its contents are replaced.

varname
Name of the variable located in the Query Management/400 variable pool. For
rules that apply to variable names used across the callable interface, see “Vari-
able Names” on page 7-7.

userval
The value that is to be associated with the variable name specified by
varname. [f it is a constant enclosed in apostrophes, the apostrophes are
removed.

Extended Parameter List:

varnum
Number of varnames that are requested for this call.

varlen

Length of each varname that is specified.

varnames

Name of the variable located in the Query Management/400 variable pool.
vallen

Length of program storage that is to contain the varname value.

values

Program storage area that is to contain the varname value.

valtype

Data type of the storage area that is to contain the varname value.

Examples of the SET Command

The following are examples of the SET command as used in a PROC. For exam-
ples of using the SET command in a program, see Chapter 7, “Callable Interface.”
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SET GLOBAL (CHARVAR = 'abc'
SET GLOBAL (NUMBVAR = 199
SET GLOBAL (NAMEVAR = MYTABLE

SET GLOBAL (CHARVAR='abc' NUMBVAR=199 NAMEVAR=MYTABLE

Quotation Marks in varname Values

Use two adjacent single quotation marks to represent a quotation mark in a char-
acter string varname value if the variable is set with the short command syntax.
Use a single quotation mark in a character string varname value to represent a
quotation mark if the variable is set through the extended parameter list format.
See Appendix C, “Use of Quotation Marks and Apostrophes When Setting Global
Variables” for additional information.

Command keywords are supported in the extended parameter list on the callable
interface as well as in the command string. For more information on using the
extended parameter list, see “START” on page 4-25.

Programming Considerations

The SET command is useful for selecting run-time records. You do not need to
save numerous QMQRY objects with different SELECT fields or WHERE condi-
tions.

For example, you may want to run a query on a file that contains records for
employees whose names start with letters in the first part of the alphabet. You may
also want to run the same query with records for employees whose names start
with letters in the last part of the alphabet. Your query object, named
EMPREPORT, could contain the following SQL SELECT statement:

SELECT NAME,DEPT,EMPNO FROM MASTER
WHERE NAME = &STARTAL AND NAME < &ENDAL

You could then set up a procedure with the statements:

“SET GLOBAL (STARTAL=°‘°A®??*>
“SET GLOBAL (ENDAL=°¢¢J°°>>
“RUN QUERY EMPREPORT”

“SET GLOBAL  (STARTAL=‘¢°K>?>”
“SET GLOBAL  (ENDAL=°°¢Z°®°>
“RUN QUERY EMPREPORT”

You could also run the EMPREPORT query with the Start Query Management
Query (STRQMQRY) CL command from an interactive mode. You are prompted
for variables STARTAL and ENDAL before the SELECT statement is performed.
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The START command provides an interface to start an instance of Query
Management/400. This command is only valid when issued through the callable
interface. The START command allows for values to be specified that indicate how
the Query Management/400 session is to be started.

START
R

\{
A

—DSQSMODE= BATCH T
INTERACTIVE
—DSQSCMD=procname
—DSQSRUN=procname
—DSQSNAME= *SAA
Lesys
—DSQSCNVT= YES
—NO
—ONLY—
—DSQOAUTH=——authorization-1list—
—*LIBCRTAUT
—*EXCLUDE
—*ALL
—*CHANGE
—*USE
—DSQSDBNM=——*CURRENT
—*NONE
—rdbname—

—DS USER=—|:*CURRENT]———
! username

—DSQPASSWORD= *NONE
: '—password—l

—DSQCMTLV= NONE:
UR—
CS—
RS—

I—ke ynum—key len—keywords—vallen—values—valt ype—J

»
>

Extended Parameter List
keynum  Number of keywords that are passed with this call.

keylen Length of each specified keyword.
keywords Name of the START command keyword that is being set.

The following keywords are used on the START command in query management:

+ DSQSMODE indicates the mode of Query Management/400 operation when
subsequent commands are issued. Valid options are:

INTERACTIVE

Allows for the display of screens during Query Management/400 proc-
essing. Any reports generated as a result of a RUN QUERY command will
be displayed on your screen. Any confirmation messages requiring a
response will be displayed on your screen to obtain your reply.

BATCH

Chapter 4. Commands 4-25



START

No screens are displayed during Query Management/400 processing. Any
messages requiring a response will result in an error. All other messages
will be sent to the job log.

The keyword value set for the DSQSMODE variable on the START
command will override any keyword value set for the DSQSMODE variable
via the query command procedure.

¢ DSQSCMD is the name of a file that is used to start the Query

Management/400 session. The SET command is the only type of statement
allowed in this procedure. If the DSQSNAME keyword is not specified on the
START command, *SAA conventions will be used to find the query command
procedure; otherwise, the naming conventions set by the DSQSNAME keyword
will be used. If the DSQSCMD keyword is not specified on the START
command, Query Management/400 will search for and run a default procedure,
DSQSCMDP. The START command does not fail if the default procedure is
not found.

DSQSRUN names the Query Management/400 procedure to process after
initialization is started.

DSQSNAME is the naming convention to be used when processing query com-
mands and the SQL query. See “Query Objects” on page 1-3 for more infor-
mation. The keyword value set for DSQSNAME on the START command will
override any keyword value set for DSQSNAME in the query command proce-
dure.

*SAA Any qualified query object name specified in commands or query
procedures will be of the format 'database.object'

*SYS Any qualified query object name specified in commands or query
procedures will be of the format 'Tibrary/object’

DSQSCNVT indicates whether Query Management/400 will search for a
Query/400 definition object if a Query Management/400 object is not found.
The information contained in the query definition is used to create a temporary
Query Management/400 object to be used in a command.

For example, the command RUN QUERY MYLIB/QRY1 tells Query
Management/400 to search for a query management query object named
QRY1. If that object is not found, Query Management/400 will search for a
query definition object and use the information contained in it to run a query.

YES Query Management/400 will search for a Query/400 definition object
if a Query Management/400 object is not found.

NO Query Management/400 will not search for a Query/400 definition
object if a Query Management/400 object is not found.

ONLY Query Management/400 will only search for a Query/400 definition
object.

DSQOAUTH is the authority given to any object created by Query
Management/400. You can specify a default public authority for all objects
created during a query instance by setting a value in the DSQOAUTH keyword
in the query command procedure or on the START command. The values you
can specify are:

*LIBCRTAUT
The authority for the object is the same as the value specified on
the CRTAUT parameter of the library in which the object is being
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*CHANGE

*ALL

START

created. If the CRTAUT parameter is changed, the new value will
not affect the authority of existing objects.

Change authority allows other users to perform all operations on the
object except those limited to the owner or controlled by object exist-
ence authority and object management authority. A user can
change or use the query object in any way, except for deleting it or
transferring it to a new owner.

All authority allows other users to perform all operations on the
object except those limited to the owner or controlled by authori-
zation list management rights. A user can do anything with the
query object (including erasing it), except for transferring it to a new
owner.

*EXCLUDE

*USE

Exclude authority prevents other users from doing anything with the
query object. Unless given specific types of authority, no user
except its owner can use the query object.

Use authority allows other users to run, export, or print the query
object, but prevents them from importing it or saving to it.

authorization list name

If you specify the name of an authorization list, its authority is used
to control the users ability to use a query object. For more informa-
tion, see the Security Guide.

If you do not specify an authority through the query command procedure, other
users will have *EXCLUDE access to the query object.

DSQSDBNM is the remote database to which all SQL operations initiated by
Query Management/400 during the query instance are directed. If you do not
specify this keyword on either the START or the query command procedure,
the connection associated with the query instance is the CURRENT SERVER
at the time of the START command. Values that you can specify are:

*CURRENT  The query instance inherits the connection associated with the

*NONE

rdbname

CURRENT SERVER. The DSQSDBNM keyword is set to the
remote database name (rdbname) of the CURRENT SERVER.

Note: The Relational Database Directory contains the names
of all the remote and local databases that the system is
capable of accessing.

If the local database name is not in the Relational Database
Directory, the option will be set to *NONE. The default value is
*CURRENT.

The connection will be made to the local database manager.
An entry for the local database does not need to exist in the
Relational Database Directory.

This stands for remote database name. This is how a database

that can be accessed using Distributed Relational Database

Architecture (DRDA) is identified. A rdbname can be uptc 18

characters in length. It must consist of the uppercase charac-
ters (A-Z), numerics (0-9), or underscores (_). The first char-
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acter must be a letter and an entry for the rdbname must be in
the Relational Database Directory.

The keyword value that is set for DSQSDBNM on the START
command overrides any keyword value set for DSQSDBNM by
a query command procedure.

¢ DSQUSER and DSQPASSWORD specify the user identification and password

to be used with the remote database if you specify a remote database name
with the DSQSDBNM keyword. If you specify either of these keywords, you
must specify both of them. If you do not specify these keywords, the default
user identification is *CURRENT and the default password is *NONE. Neither
the keyword value for DSQUSER nor the keyword value for DSQPASSWORD
can be set by a query command procedure. The DSQPASSWORD variable
and value are not stored in the global variable pool.

DSQCMTLYV is the keyword used to specify the level of commitment control to
be used during the session. The default value is NONE. If you set this
keyword to any other value, Query Management/400 will run all SQL state-
ments under commitment control. If you run the session with a commitment
level other than NONE, you may run COMMIT and ROLLBACK SQL state-
ments. The ERASE TABLE CPI command will have the commitment control
level associated with the DSQCMTLYV value of the query instance.

Note: SAVE DATA AS will always have a commitment control level of NONE.
You can specify the following for DSQCMTLV:
NONE Commitment control is not used. This is the same as *NONE.

UR Only the updated rows are locked until the end of the transaction.
This is the same as *CHG.
CSs Any row that a cursor is positioned on is locked until the cursor posi-

tion changes. The updated rows are locked until the end of the
transaction. This is the same as *CS.

RS All selected rows are locked until the end of the transaction. The
updated rows are locked until the end of the transaction. This is the
same as *ALL.

The keyword value set for DSQCMTLV on the START command overrides any
DSQCMTLYV value set by the query command procedure.

vallen

Length of program storage that is to contain the keyword value.
values

Program storage area that is to contain the keyword value.
valtype

Data type of the storage area that is to contain the keyword value.
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Examples of the START Command

See Chapter 7, “Callable Interface” for examples of programs that use the START
command.

Query Management Query Command Procedure

Use the DSQSCMD keyword on the START command to specify the name of the
query command procedure that is run as part of query management initialization.
This procedure supplies default START parameters that are related to the environ-
ment in which query management is to run. The procedure can also be used to set
application-specific user variables.

The query command procedure used on the DSQSCMD parameter is the only
place where users can set DSQ variables. The following DSQ variables can be set
using the query command procedure:

» DSQSMODE
* DSQSRUN

* DSQOAUTH

« DSQSNAME

* DSQCONFIRM
* DSQAPRNM

* DSQSDBNM

* DSQCMTLV

Any other DSQ variables set in the query command procedure are ignored.
Defaults are applied to all DSQ variables that are not set in the user-supplied pro-
cedure. The possible parameters for the DSQ variables that users can set using
the query command procedure are:

DSQSMODE = INTERACTIVE | BATCH
This parameter indicates the mode of query management operation
when subsequent commands are issued. Valid options are:

INTERACTIVE
Allows displays to be shown during query management processing. Any
reports generated as a result of a RUN QUERY command are shown on
your display. Any confirmation messages requiring a response are
shown on your display, and you can then reply to the messages.

BATCH
Does not show displays during query management processing. Any
messages requiring responses result in errors. All other messages are
sent to the job log.

DSQSRUN = query procedure name
The query procedure name names the query management procedure to
run after initialization is started.

If DSQSRUN parameter is not specified on the START command and
the DSQSRUN variable is not set in the query command procedure, no
initialization procedure is run.

DSQOAUTH = *CHANGE, *EXCLUDE, *USE, *ALL, or authorization list name
If DSQOAUTH is not set by the query command procedure, it defaults to
*EXCLUDE.
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DSQSNAME = *SYS | *SAA
This parameter specifies the naming convention to be used when proc-
essing query management commands.

*SYS
Use the format library/object to specify any qualified names in com-
mands or query management procedures.

*SAA
Use the format database.object to specify any qualified names in com-
mands or query management procedures.

If the DSQSNAME parameter is not specified on the START command
and the DSQSNAME variable is not set in the query command proce-
dure, the naming convention defaults to *SAA.

DSQCONFIRM = YES | NO
This keyword specifies the default to be taken when CONFIRM is not
specified on a command that allows for confirmation processing
(IMPORT, EXPORT, and SAVE DATA). If this DSQ variable is not
specified in the query command procedure, the default is
DSQCONFIRM = YES.

DSQSCNVT = YES | NO | ONLY
This keyword indicates whether query and form information may be
derived from a Query/400 definition (QRYDFN) if query management
object information is not available. Specifying NO for this keyword
causes the command to end with an error if the query or form specified
on an EXPORT, PRINT, or RUN command is not found.

Specify YES for this keyword to request query management to attempt
to use Query/400 information if the query or form specified on an
EXPORT, PRINT, or RUN command is not found. If this keyword is not
specified on the START command, it defaults to DSQSCNVT = NO.

If you specify ONLY for this keyword, the command ends with an error if
a QRYDFN object cannot be found, whether or not there is a query
management object of the appropriate type.

Example of the Query Management Command Procedure
The following is an example of the contents of the default procedure included with
the product:

'SET GLOBAL (DSQSMODE=BATCH'

'SET GLOBAL (DSQOAUTH=+EXCLUDE'

'SET GLOBAL (DSQSNAME=*SAA'
'SET GLOBAL (DSQCONFIRM=YES'
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CL Commands

The following control language (CL) commands are commonly used when working
with Query Management/400 and writing applications to create Query
Management/400 reports. For further information on using these CL commands,
see the Programming: Control Language Programmer’s Guide.

ANZQRY (Analyze Query) Command

The Analyze Query (ANZQRY) command allows you to analyze a Query/400 defi-
nition (QRYDFN) object for Query Management/400 conversion problems. Query
Management/400 returns diagnostic messages about potential differences between
Query/400 and Query Management/400 use of query and form information derived
from the analyzed QRYDFN object. A completion message shows the highest
severity of the problems that are found.

CRTQMFORM (Create Query Management Form) Command

The Create Query Management Form (CRTQMFORM) command allows you to
create a query management form from a specified source. The form defines how
to format DATA (from running a query) when printing or displaying a report. Form
information is encoded in source file member records.

CRTQMAQRY (Create Query Management Query) Command

The Create Query Management Query (CRTQMQRY) command allows you to
create a query from a specified source. A query is any single SQL statement that
can contain variable substitution values. It can be spread over multiple records in a
source file member.

DLTQMFORM (Delete Query Management Form) Command
The Delete Query Management Form (DLTQMFORM) command allows you to
delete an existing query management form from a library. A generic form name
can be used to delete multiple forms from a library or list of libraries.

DLTQMQRY (Delete Query Management Query) Command
The Delete Query Management Query (DLTQMQRY) command allows you to
delete an existing query management query from a library. A generic query name
can be used to delete multiple queries from a library or list of libraries.

RTVQMFORM (Retrieve Query Management Form) Command
The Retrieve Query Management Form (RTVQMFORM) command allows you to
retrieve encoded form source records from a query management form (QMFORM)
object. The source records are placed into a source file member that can be
edited.

You can also retrieve form source records from a QRYDFN object when the speci-
fied QMFORM does not exist.
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RTVQMQRY (Retrieve Query Management Query) Command

The Retrieve Query Management Query (RTVQMQRY) command allows you to
retrieve an SQL source statement from query management query (QMQRY) object.
The source records are placed into a source file member that can be edited.

You can also retrieve query source records from a QRYDFN object when the speci-
fied QMQRY object does not exist.

STRQMPRC (Start Query Management Procedure) Command

The Start Query Management Procedure (STRQMPRC) command allows you to
run query management procedure that was saved as a member in a source file.

STRQMQRY (Start Query Management Query) Command

WRKQMFORM

The Start Query Management Query (STRQMQRY) command allows you to run an
existing query management query. The query runs the SQL statement saved in the
query management query. The DATA collected from running an SQL SELECT
statement can be displayed, printed, or stored in another database file.

You can also derive the SQL statement from a QRYDFN object when the specified
QMQRY object does not exist.

(Work with Query Management Form) Command

The Work with Query Management Form (WRKQMFORM) command shows a list
of query management forms from a user-specified subset of query management
form names. Several query management form-related functions are available from
this list.

WRKQMQRY (Work with Query Management Query) Command

The Work with Query Management Query (WRKQMQRY) command shows a list of
query management queries from a user-specified subset of query management
query names. Several query management query-related functions are available
from this list.
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Chapter 5. Procedures

You may find yourself creating reports over and over again that use the same
Query Management/400 commands. If you do, consider processing these steps
together by creating a procedure. A procedure allows you to process a set of
Query Management/400 commands with a single RUN command.

Procedures also allow flexibility in your application. Your application can be written
to run a named procedure. At any time, the procedure can be updated or tailored
to fit a new situation, without requiring you to change your application program.

Creating Procedures

I
| A procedure allows you to run a set of Systems Application Architecture (SAA)
N Query commands with a single RUN command. You can create a procedure for a
| common program section and then call that procedure with a single command
| rather than a series of commands.

| Keep in mind the following rules when creating a procedure:
| ¢ Procedures are source file members.

* Procedures can contain Query Management/400 commands and blank lines.
(Blank lines have no effect on the processing of the commands.) They may
also optionally contain an H record and a comment V record. The comment
record may be used as a text descriptor when importing a procedure.

¢ Each Query Management/400 command must be in uppercase English letters.

¢ All commands must be surrounded by apostrophes or quotation marks. If the
command contains a quotation mark, the internal quotation marks are repres-
ented by two successive apostrophes ('') or quotation marks (“”), as shown in
Example 2. See Appendix C, “Use of Quotation Marks and Apostrophes When
Setting Global Variables” for additional information.

¢ Procedures can contain a RUN command that runs another procedure or
query.

¢ A single command is limited to 79 characters on a line.

* The width of a procedure line is limited to the source file record width.

* The width of a query command on a procedure line after procedure parsing is
done is limited to 256 characters. Procedure parsing involves stripping leading
and trailing blanks and reducing apostrophes and quotation marks.

Example 1

/*H QM4 01 P 01 EV W E R 01 03 90/3/19 14:27 */
/*V 1001 014 Monthly report */

/* This produces the monthly reports. */

'RUN QUERY A' /* PAYROLL =/
'"PRINT REPORT (PRINTER=PRTO1'
'RUN QUERY B' /* ACCTS RECEIVABLE =/

"PRINT REPORT (PRINTER=PRTO1'
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The format of the H and V records are described in Chapter 8, “Exported and
Imported Objects.” The text on the V record, Monthly report, is used on the
IMPORT PROC command to set the text description on the source file member.

Example 2

'SAVE DATA AS LASTWKDATA (COMMENT=''lLast weeks''''data''"'
"IMPORT FORM REPT4 FROM MYLIB/FORMS(REPT4) (CONFIRM=YES'
'SET GLOBAL (TBLENAME=MYFILE'

'SET GLOBAL (CMPVAL2=''Joe A. Customer'''

'RUN QUERY REPT4QRY (FORM=REPT4'

'SAVE DATA AS LASTWKDATA'

'"PRINT REPORT'

Steps for Creating a Procedure
To create a procedure called MYPROC, you would:

1. Edit the source member MYPROC and add information like the following:

/*H QM4 01 P 01 EV W E R 01 03 90/3/19 14:27 =/
/*V 1001 014 Monthly report */
/* This produces the monthly reports. */

'"RUN QUERY A' /* PAYROLL =/
'"PRINT REPORT (PRINTER=PRTO1'
"RUN QUERY B' /* ACCTS RECEIVABLE =/

"PRINT REPORT (PRINTER=PRTO1'
2. Save the member MYPROC.

The procedure is now ready to run.

The following rules apply when you use procedures:

* You can nest a procedure inside another but each procedure takes on the
characteristics of the one it calls. Therefore, a PRINT command in a procedure
which has just run a RUN QUERY command prints the data from the RUN
QUERY command.

* The query command in a procedure must be delimited by quotation marks (") or
apostrophes, ().

» Since query management procedures do not have high-level language con-
structs, the GET command is not functional. A GET command within a proce-
dure sends an informational message to the job log. The message contains
the variable name and the value.

e Query management treats all variable values on a SET command as character
strings. Therefore, it is not possible to set an integer variable within a proce-
dure.

» A procedure can optionally contain an H record with a comment V record
immediately following.

» A procedure can optionally contain comments. Comments are used to describe
the action being taken in the procedure. Comments cannot span multiple lines
or be nested within other comments. Comments are delimited with a /* at the
start of the comment, and an */ at the end of the comment.

The procedure support on the AS/400 system is much the same as defined in the
SAA CPI Query Reference. The processing of each command depends on the
mode for the particular instance in which the procedure is being processed.
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The query management procedure is a member in a source physical file. Query
management allows a specific member to be identified on the RUN PROC,
IMPORT PROC, EXPORT PROC, PRINT PROC, and ERASE PROC commands.
This is done by allowing members to be given as part of the query object name.
The member name must follow the query object name and be delimited by a paren-
thesis with no intervening blanks.

If you do not specify a member as part of the object name, it is always assumed to
be the first member of the file. If you issue an ERASE PROC and more than one
member exists only the first member will be deleted. If you do not specify a
member, and it is created as part of the IMPORT PROC processing, it is given the
name of the procedure file.

User Interaction
Interaction with a query user depends on the interactive state of Query
Management/400. This state is controlled by the startup parameter DSQSMODE
on the START command (see “START” on page 4-25). If you allow the interactive
state, there are further considerations when using a procedure. For example, spec-
ifying CONFIRM=YES on the ERASE command or DISPLAY=YES on the IMPORT
command could cause the procedure to fail.

When a procedure that contains several queries is run, you will see a formatted
report display as each query processes. You can then page the report. An exit
from the report returns control to the procedure and causes the next statement to
process.

Procedure Interaction
Refer to command descriptions in Chapter 4, “Commands” to understand what will
happen during the processing of each command depending on the mode the proce-
dure is being processed in.

* Procedures are allowed to be called from inside another procedure; this prac-
tice is called nesting. Procedures located inside other procedures will use the
parameters specified by the first procedure. Therefore, a PRINT command
processed in a procedure which has just run a RUN QUERY command will
print the data from the RUN QUERY command.

* A nesting level of 15 is allowed by Query Management/400.

* Recursion is not allowed. For example, PROCEDURE A cannot contain the
command RUN PROC A.

e The GET command is not functional within a procedure. A GET command
within a procedure will result in an informational message sent to the job log
that contains the variable name and the value.

* Query Management/400 treats all variable values on a SET command as char-
acter strings.

Procedure Objects
The query procedure is a source physical file. Query Management/400 allows a
specific member to be specified on the RUN PROC, IMPORT PROC, EXPORT
PROC, PRINT PROC, and ERASE PROC commands by allowing members to be
given as part of the query object name. The member name must follow the query
object name and be delimited by a parenthesis with no intervening blanks. The
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following examples show how each of the commands can be changed to point
Query Management/400 to a specific member:

RUN PROC MYLIB/MYPROCS(MYMEMBER)

PRINT PROC MYLIB/MYPROCS(MYMEMBER)

IMPORT PROC MYPROCS(MYMEMBER) FROM QQMQRYSRC

EXPORT PROC MYLIB/MYPROCS (MYMEMBER) TO QQMQRYSRC(MYMEMBER)

If a member is not specified as part of the object name, it is always assumed to be
the first member of the file. If an ERASE PROC is issued and more than one
member exists, only the first member will be deleted. If a member is not specified
and is to be created as part of the IMPORT PROC processing, it will be created
with the same name as the PROC file name.

Query Management/400 will process the entire source file when running a RUN
PROC or PRINT PROC command. If a PROC file is created on import or export, it
will be created with a data length of 79 characters. Truncation occurs on any
import or export from a file with a longer record width.

A query procedure can be run by:

1. Issuing the STRQMPRC CL command

2. Doing a RUN PROC query command through the query management callable
programming interface

3. Doing a RUN PROC on the SQL/400 Query Manager query statement pop-up

4. Specifying a procedure name for the DSQSCMD keyword on the query man-
agement callable programming interface START command

Error Handling

Whenever an error with severity of FAILURE occurs, the processing of the proce-
dure will be stopped and the completion code of the procedure will reflect the error.
All messages encountered during the processing of the procedure will be queued to
the job log and a summary message will be returned in the communications area.

Error Categories
The following error categories are possible in query management procedures:

e Command not allowed in query management procedure.

e Command in query management procedure not valid.

¢ String in query management procedure not valid.

» Recursion not allowed in query management procedure.

e Maximum procedure nesting level exceeded. A nesting level of 15 is allowed.

5-4  AS/400 Query Management/400 Programmer's Guide and Reference



 Chapter 6. Report Forms

I
I
I
I
I
I
I
I
|
I
I
|
I
I

This chapter explains how to create a form and describes query management
reporting capabilities. You produce reports by formatting the results of a query
using the formatting information that is specified in the FORM.

How Applications Can Use the FORM

An application can create or alter a FORM by directly changing or creating the
exported FORM.

You may use an application to export an existing FORM from Query
Management/400, change it, import the FORM, and then format a report. But a
FORM does not have to be exported every time. An application can access and
change an existing exported FORM, and then import it into Query Management/400
for reporting.

You can also import just part of a FORM: only the header (H) record followed by
the T and R records for column information, for example. The rest of the FORM
fields can be filled in by defaults.

For information on how to create a form, see the next section, “Creating Forms.”

Creating Forms

You can create reports by formatting the results of a query using the information
that is specified in a form. An application can create or alter a form by directly
changing or creating the exported form.

You can use an application to export an existing form from query management,
change it, import the form, and then format a report. You do not have to export the
form every time. An application can access and change an existing exported form,
and then import it into query management for reporting.

You can also import a form from a source that allows certain form fields to be filled
by default. It is possible to use only the header (H) record followed by one T and
one R record for each column that is formatted. The remaining form fields are filled
in by query management default values. This allows you to create an entire form
without having to type values for all the form attributes. Query Management forms
can also be created using the SQL/400 Query Manager product.

Creating a Default Form
1. Create a template for generating an external form object by creating a source
member DEFAULT in the source file TESTFORM in library MYLIB1 with a
record length of 162 characters. To do this,

At an AS/400 command line, type:
CRTSRCPF MYLIB1/TESTFORM RCDLEN(162) MBR(DEFAULT)

Press Enter.
2. Edit the member named DEFAULT and add the following information.
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HQW4 65 F 63 EV W E R 01 03 90/12/31 09:21
T 1110 001 000

R

E

When the default form is exported later, the date and time are made current.

. Save the member DEFAULT.

4. To create a default form object in MYLIB1, use the Create Query Management
Form (CRTQMFORM) command to import the source file member you just
created. At an AS/400 command line, type:

CRTQMFORM QMFORM(MYLIB1/DEFAULT)
SRCFILE(MYLIB1/TESTFORM) SRCMBR(DEFAULT)

w

Press Enter.

5. Use the Retrieve Query Management Form (RTVQMFORM) CL command to
export the query management form created as a result of the CRTQMFORM
command. The easiest way to do this is:

a. Press F9 to retrieve the previous command.
b. Replace CRT with RTV.

The entire command is then:

RTVQMFORM QMFORM(MYLIB1/DEFAULT)
SRCFILE(MYLIB1/TESTFORM) SRCMBR(DEFAULT)

c. Press Enter.

The member named DEFAULT now contains a complete form with default values
for all form attributes except those set at run time. You can then edit the member
DEFAULT to change field attributes and add more columns.

Defaults are provided for information that is not specified. Some defaults are pro-
vided when the form is imported. Other defaults, such as Data type and Column
heading, are provided at run time and depend on the resulting data of the proc-
essed query.

Keywords encoded into the form should be in uppercase English. Text fields
(headings, footings, and final text) can be in upper and lowercase letters.

The form object fields are commonly grouped by the following functional categories:

e Break
¢ Column
¢ Final

e Options
e Page

Formatting Terminology
In order to understand all of the options available in the FORM, the following two
figures, Figure 6-1 on page 6-3 and Figure 6-2, show you the effect of some of the
FORM options on a formatted report.
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<«——Column Heading
<«——Separator Line

<«—1——Edited Data

Column Indent

Column Width

EASTERN DIVISION EMPLOYEE EARNINGS «————F—Page Heading
EMPLOYEE
DIVISION DEPARTMENT NAME ~ JOB SALARY
EASTERN 38 ABRAHAMS  CLERK $12,009.75
EASTERN 38 NAUGHTON  CLERK $12,954.75
EASTERN 38 O'BRIEN - $18,006.00
EASTERN 38 QUIGLEY SALES $16,808.30
CONFIDENTIAL PAGE 1 <

Page Footing

Figure 6-1. Basic Parts of a Report

“Edited Data” is information from the database that displays according to the rele-

vant edit code.

38 O'BRIEN SALES
38 QUIGLEY SALES

TOTAL FOR EASTERN DIVISION 4—1

EMPLOYEE
DIVISION DEPARTMENT NAME  JOB SALARY
BEGINNING OF EASTERN DIVISION <«
EASTERN 38 ABRAHAMS  CLERK  $12,009.75
38 NAUGHTON  CLERK  $12,954.75

Break Heading
Text

$18,006.00 «—+—Detail Line

BEGINNING OF MIDWEST DIVISION
MIDWEST 42 KOONITZ SALES
42 SCOUTTEN  CLERK
42 YAMAGUCHI CLERK
TOTAL FOR MIDWEST DIVISION

GRAND TOTAL — -«
EMPLOYEE EARNINGS <—

$16,808.30

—_— Break Separator

$59,778.80 < Break Summary
Break Footing

Text

$18,001.75

$11,508.60

$10,505.90

$40,016.25

========= < Final Separator

$99,795.05 <

Final Summary

Final Text

Figure 6-2. Basic Parts of a Report with One Level of Control Break

The FORM object contains fields that describe the report. Query Management/400
supports up to 255 columns of information. Query Management/400 has a limit of
32 KB of available data from the database for any one row. Defaults are provided
for all the fields except “Usage.” Defaults depend on the resulting data of the proc-

essed query.

Keywords used in the FORM must be in uppercase English. Text fields (headings,
footings, and final text) can be in uppercase and lowercase letters.

The following is a description of the fields in the FORM object.
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COLUMN Fields

DBCS Data

See Appendix A, “DBCS Data” for additional information about using double-byte
character set (DBCS) data in a FORM.

COLUMN Fields

Data Type

This field represents the data type for a column in the report. Possible values are
NUMERIC, CHAR, GRAPHIC, and DATE/TIME. 0OS/400 does not support
GRAPHIC and DATE/TIME. Each column in a Query Management/400 report is
described by a set of field values. The values for the nth column in the FORM are
applied to the nth column selected by the query with which it is used. The following
sections describe the fields available for use in defining the Column fields. See
Appendix A, “DBCS Data” for additional information about using double-byte char-
acter set (DBCS) data in Column fields.

Figure 6-3 shows the defaults and possible values for the attributes on the Column
field.

Figure 6-3. Default Values for Column Fields
Attribute Default Possible Values
Column heading Column heading in 1 - 62 characters with up to 8 under-
table scores
Usage — AVG, MIN, MAX, SUM, COUNT,
BREAK1 - BREAK6, AVERAGE,
MINIMUM, MAXIMUM, OMIT
Indent 2 0 to 999
Width Depends on data 1 to 32,767 SBCS
type used.
Datatype Data type of field CHAR, NUMERIC
in table
Edit code— Edit code of field E,D,,J,K L, P
numeric in table
Edit code— C C,Cw, CT
character
Seq Column number 1 to 999
Edit code— Run time TDY, TDM, TDD, TDYA, TOMA, TDDA,
date, time TTS, TTC, TTA, TTAN, TTU, TSI

Column Heading

This field represents the heading for a column in the report.

A heading can be up to 62 characters long.

You can embed underscore characters in the heading and use them to indicate a
new line for multiple-line headings. Query Management/400 processes a maximum
of eight (8) underscores in a heading. Leading and trailing underscores produce
blank segments before and after the column headings.
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COLUMN Fields

For example, a column heading of “AMOUNT_LAST_INCREASE” results in the fol-
lowing 3-line column heading:

AMOUNT
LAST
INCREASE

Consecutive underscores (in any position) will introduce blank lines.

Note that the underscore rule prevents you from seeing an underscore character in
a column heading. The only exception to this rule is when more than eight (8)
underscores appear, in which case the extra underscores print as part of the last
line of the heading.

Whenever you specify multiple-line headings, Query Management/400 automatically
centers the smaller lines within the space of the longest line. Headings for char-
acter data are automatically left-justified and headings for numeric data are auto-
matically right-justified. Data justification takes place within the width of the column.
The width specification must reflect the length of the longest segment of this field.

If the number of characters in this field is greater than the number of characters
specified in width, then the field truncates to the width specified for the column.

If you do not specify a column heading, Query Management/400 provides a run-
time default. You cannot cause a column to be shown without a heading by
importing a form with a blank heading unless the database definition for the column
indicates it should not have a column heading.

Usage
This field determines use of the column in the detail line of the formatted report
result.

There can be only one usage specified for each column. If you want a column to
have more than one usage, you must select the column multiple times in the query
and define a usage code for each column in the FORM.

The usage options are:

[blank]
Column to be included in the report.

OMIT
Column to be excluded from the report.

AVERAGE, COUNT, FIRST, LAST, MAXIMUM, MINIMUM, SUM
These keywords name aggregating usages that summarize the data in a
column. The result of the usage is given at a break or final summary.

Usage Code Definition

AVERAGE (or AVG) the average of the values in the column.
COUNT the count of the non-null values in the column.
FIRST the first value in the column.

LAST the last value in the column.

MAXIMUM (or MAX) the maximum value in the column.
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Usage Code Definition
MINIMUM (or MIN) the minimum value in the column.
SUM the sum of the non-null values in the column.

AVERAGE and SUM work only on numeric data; COUNT, FIRST, LAST,
MAXIMUM, and MINIMUM work with character data as well as with numeric
data.

When you compare characters using MAXIMUM and MINIMUM, the shorter
string is padded with blanks and the strings are compared based on the
internal binary codes. For example, the character string “ab” is greater than the
character string “aaa”. There is no special processing on a character by char-
acter basis. Be aware when you use MAXIMUM and MINIMUM on applications
are to be portable from one system to another that the collating sequences for
the different machines may not be the same. Since EBCDIC and ASCII do not
collate characters identically, using MAXIMUM or MINIMUM on different
systems may produce different results.

The following rules apply to the aggregating usages AVERAGE, COUNT,
FIRST, LAST, MAXIMUM, MINIMUM, and SUM.

1. If aggregation overflow occurs, the value in the field is represented by
“>>>>" for the width of the column.

2. If the aggregation cannot be displayed due to the column width being too
small, the value in the field is represented by “*****” for the width of the
column.

BREAK1

BREAKT1 is the value used to specify a column as the first level, or highest,
control break. A control break is the break point where the column value
changes.

For example, if a set of rows of employees is ordered by department number
and job title, a BREAK1 can be used to total the salaries of all the employees
in the department, and a BREAK2 can be used to total the salaries by job title
within department. Each time a row with a different job title is read, a BREAK2
generates and displays the appropriate data and totals. Each time a row with a
different department number is read, a BREAK2 and BREAK1 generate, and
both sets of appropriate data display.

Before each break summary displays, a line is placed in the report consisting of
a row of hyphens (“—”) under any displayed column with an aggregation usage.
You can suppress this line via an option in the “Options” part of the FORM. A
blank line is normally placed after each set of break data.

The aggregation usages (AVERAGE, COUNT, FIRST, LAST, MAXIMUM,
MINIMUM, SUM) may be used at control breaks. For example, summary data
appears as subtotals of all columns with a usage of SUM, or an average of the
columns with a usage of AVERAGE.

The data printed as part of the break is determined by the break definition,
described later in this section.

The break level numbers are not required to be consecutive. In this respect,
control break numbers are not absolute; you could specify control breaks 2, 4,
and 6, without specifying 1, 3, and 5. However, control break text assignments
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COLUMN Fields

continue to be absolute; text for control break 2 is always associated with
control break number 2—not with the second control break.

You may assign multiple columns to the same BREAKn value. When this
occurs and Query Management/400 needs to determine control breaks, Query
Management/400 considers all columns having the same control break level as
a single concatenated column. This is particularly useful when LAST_NAME
and FIRST_NAME are stored as separate columns. Likewise, it is needed
when MONTH, DAY, and YEAR are each separate columns.

N [PUApgy

data to be in order, the SELECT that produces the report must use ORDER
BY.

There is no automatic reordering of columns due to break specifications, but
break text is usually displayed to the left of any summary columns. Therefore,

IBM recommends using the “Seq” value to display the break columns to the
left, and the aggregated columns to the right, on the report.

BREAK2
BREAK2 is the usage value used to specify a column as the second level
control break. A BREAK2 automatically generates whenever either the
column(s) upon which it is defined changes, or when there is a BREAK1 gener-
ated. Note that a BREAK1 causes a BREAK2, but a BREAK2 does not cause
a BREAKI1.

BREAKS through BREAK6

BREAKS through BREAK6 name control columns for breaks at levels 3 through
6

When using a control break, the data in the column should be ordered. For the
od

Indent
This field represents the relative location of the column within a row. Its units are
the number of blank characters between the column and either:

e The right edge of the previous column.
e The left edge of the screen or paper.

You may set Indent to n, where 0 <= n <= 999. In the default format, Query
Management/400 initializes Indent to 2.

Width

This is the column’s output width. It specifies how many character spaces to
reserve for displaying the column heading and data. Names that are wider than
Width are truncated. Query Management/400 defines the width field as numerics
only. The maximum Width is 32767 single-byte characters. If the length of the
value to display exceeds the width of the column, the value is either replaced with a
row of asterisks (***) if it is numeric data, or truncated at the right if it is character
data. The desired result may be obtained by changing Width and displaying the
report again. Date, time, or timestamp data is treated like character data in a for-
matted report. The following also apply:

* The column heading and column detail are left aligned in the column.

* |f the width of the column specified in the form is less than the formatted width
of the date, time, or time stamp; the date, time, or time stamp is truncated on
the right.
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« If the width of the column specified in the form is greater than the formatted
width of the date, time, or time stamp; the date, time, or time stamp is padded
on the right with blanks.

« A null date, time, or time stamp field is formatted as a left-aligned dash (-).

If you do not specify a width value, Query Management/400 provides a run-time
default.

Datatype
This field represents the type of data that is contained in the corresponding column
in the queried table. The Datatype options are the following:

CHARACTER
The data in the column in the table is character.

NUMERIC
The data in the column in the table is numeric. It can be binary, packed,

zoned, or floating point.

DATE, TIME, TIMEST
The data in the column is date, time, or timestamp.

GRAPHIC
The data in the column is DBCS-graphic (see Appendix A, “DBCS Data”).

Edit
Edit codes are used to format character and numeric data for display. Figure 6-4
shows the edit codes for date data.

Note: The x's show where to specify the date punctuation character value. This
can be any special character, including a blank, but cannot be a letter or a
number. For example, a dash (-) can be used.

Figure 6-4. SAA CPI Query Date Edit Codes

Edit Code Format Example

TDYx YYYYxMMxDD TDY/ ==> 1987/01/31
TDMx MMxDDxYYYY TDM- ==> 01-31-1987
TDDx DDXMMXYYYY TDD ==> 31 01 1987
TDYAX YYxMMxDD TDYA/ ==> 87/01/31
TDMAX MMxDDxYY TDMA- ==> 01-31-87
TDDAX DDxMMXxYY TDDA. ==> 31.01.87

Figure 6-5 shows the edit codes for time data.

Figure 6-5. SAA CPI Query Time Edit Codes

Edit Code Format Note Example

TTSx HHXMMxSS Includes seconds TTS. ==> 13.42.35

TTCx HHXMMXxSS Includes seconds, 12 hr. TTC: ==> 01:42:35

TTAX HHxMM Abbreviated (no seconds) TTA, ==> 13,42

TTAN HHMM . Abbreviated, no delimiter - TTAN ==> 1342

TTUX HHxMM AM or USA style TTU: ==> 01:42 PM
PM
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Figure 6-6 on page 6-9 shows the only edit code for TIMESTAMP data. To
display all of a timestamp format, except microseconds, the width field must be at
least 19. If the width is less than 26, the trailing digits are truncated.

Figure 6-6. SAA CPI Query Timestamp Edit Code
Edit Code Format Example
TSI yyyy-mm-dd-hh.mm.ss.nnnnnn 1987-01-21-13.42.19.123456

Below are the edit codes for character data. See Appendix A, “DBCS Data” for
DBCS-graphic edit codes.

C makes no change in the display of a value. If the value cannot fit onto one line
in the column, Query Management/400 truncates the text according to the width
of the column. C is the default for character data.

cw
makes no change in the display of a value, but if the value cannot fit on one
line in the column, Query Management/400 wraps the text according to the
width of the column. That is, instead of truncating the data at the end of the
column, Query Management/400 puts as much data as possible on one line in
the column and then continues the data on the next line in the column.

The CW edit code can be used on columns of mixed DBCS and single-byte
character data.

CT
makes no change in the display of a value. But if the value cannot fit onto one
line in the column, Query Management/400 wraps the column according to the
text in the column. That is, instead of truncating the data at the end of the
column, Query Management/400 fits as much data as possible on a line, inter-
rupts the line when it finds a blank and continues the data on the next line. If a
string of data is too long to fit into the column and does not contain a blank,
Query Management/400 wraps the data by width until the point where it flnds a
blank and can therefore continue wrapping by text.

The CT edit code can be used on columns of mixed DBCS and single-byte
characters. Query Management/400 interrupts the line when it finds a single-
byte or double-byte blank.

Below are the edit codes for numeric data.

E displays numbers in scientific notation. For example, the number -1234.56789
displays as -1.234E+03. As many digits as can display are placed in the
report, up to a maximum of 15. One space is always reserved for a leading
sign, although it does not display for positive numbers. There is always a sign
and at least two digits after the E. Up to three digits will display.

D,I,J,K, L, and P
display numbers in decimal notation with different combinations of leading
zeros, negative symbols, thousands separators, currency symbols, and percent
signs. Examples are in the following table.
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Each code may be followed by a number (from 0 to 31) that tells how many
places to allow after the decimal point. If no number is specified, zero places
after the decimal point are assumed. Numbers that have more decimal places
than fit into the allowed space are rounded; numbers with fewer decimal places
are padded with zeros.

Figure 6-7 shows how the numeric edit codes format the number -1234567.885.
The example assumes that

Width is 15.

The value of the decimal character is a period (.).

The value of the thousand separator is a comma (,).

Normal rounding is used (1-4 round down, 5-9 round up).

The currency symbol for D2 is the dollar sign ($) with left position.

The negative indicator is a minus sign (-). There is no trailing negative indi-
cator.

The above parameters may be established in a system or user profile,
depending on the operating system. If you move your application to another
environment, you should ensure that the parameters are equivalent across the
environments.

Edit Lead Negative Thousands Currency Percent Display of

Code Zeros Sign Separators Symbol Sign -1234567.885

E No Yes No No No -1.23456789E+06
D2 No Yes Yes Yes No -$1,234,567.89
I3 Yes Yes No No No -0001234567.885
J2 Yes No No No No 000001234567 .89
K3 No Yes Yes No No -1,234,567.885
L2 No Yes No No No -1234567.89
P2 No Yes Yes No Yes -1,234,567.89%

Figure 6-7. Use of Edit Codes

If you do not specify an edit value, Query Management/400 provides a run-time
default.

Seq

You can specify “Seq” to order the columns in the generated report.

The following rules apply to evaluating “Seq” values:

Defaults to n for the nth column in the FORM.
Any number from 1 to 999.

Numbers need not be consecutive.
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* Columns with the same “Seq” number appear in the report in the same order
that they appear in the form.

Run-Time Defaults

Query Management/400 uses system-provided defaults for Datatype, Column
Heading, Edit, and Width values when columns of data extracted by running a
query need to be formatted for a report. This condition occurs when the following
occur:

* You did not specify a form or you specified *SYSDFT to refer to the default
form for the extracted data.

* The specified form does not contain the information needed to format the report
or the form was imported with warnings about blank values or missing column
table fields.

Note: If you use the SAVE DATA AS command with a query that contains date or
time columns, the default information associated with the date and time
fields is the information associated with the user, not the default information
associated with the original table column that was queried.

Column Heading

You can establish column heading defaults for file data when you define a field to
the system. Use field names unless other text is specified when you use interac-
tive data definition utility (IDDU).

You can define files that do not cause column headings to be defaulted. Column
heading defaults for calculated data and for file fields without established defaults
are taken from the set of unique column names manufactured at run time for the
selected columns. These are the column names that are used to create a new file
for a SAVE DATA request.

To manufacture these names, Query Management/400 processes the selected
columns in order, from first to last. The unique name for the nth selected column is
created in the following way:

1. The column name from the file (table) definition (or SEL for a calculated field) is
used as the created name if it does not match any previously created name.

2. If the matched name is too long to add to the next available number, that
number is added to COL to create the name.

w

. If the matched name is not too long to add to the next available number, that
number is added to the column name to create the name.

Note: The first number added to a column n

)
%)
e}

unique is 1, the next number added is 2, and so on.

The following example shows the unique names created for a particular SELECT
list.

SELECT 7+WEEKS, SALARY, SALARY, SALARY/7*WEEKS, MAXBENEFIT, MAXBENEFIT

I I I I I I
I I I | I |

SEL SALARY  SALARY1 " SEL2 MAXBENEFIT CoL3
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If some of the columns have column heading defaults that were previously defined,
the column headings in a formatted report are not necessarily unique. This can be
true for the *SYSDFT form as well as a form specified by name.

Edit

Editing defaults are intended to be the same as those used by other data-displaying
products on the system, such as Query/400. Character data is unchanged or trun-
cated (such as SAA edit code C). Scientific notation is used for floating data (such
as SAA edit code E). Editing defaults usually have no corresponding SAA repre-
sentation for numeric fields, and can include edit words, edit descriptions, and RPG
edit codes.

File (table) data defaults are established when a field (column) is defined to the
system. System-level values determine the editing for calculated data. These
values come from a translatable message and are used for building a default edit
description whenever one is needed.

Changeable system-level values can also change the editing applied to numeric
data, for example, using the QDECFMT system value to change the editing applied
for RPG edit code J.

Dates default to the closest SAA format according to the following rules:

Figure 6-8. Default SAA formats
AS/400 format SAA

*MDY MM/DD/YYYY (USA)
*YMD YYYY-MM-DD (ISO)
*DMY DD.MM.YYYY (EUR)
*JUL YYYY-MM-DD (ISO)

The date separator used is the SAA-default format shown above regardless of the
job-date separator.

Times use the job time separator if the database connection is homogeneous. If
the connection is heterogeneous and the job-time separator is a colon, a colon is
used; otherwise, the time separator is a period.

Width
Width defaults are intended to provide room for everything that has to be shown in
the column. For a particular column, the default is the maximum of the following:

* The length of the longest segment of the column heading.

* The edited data width (after adjustment of the raw data length by 3 if SUM
Usage aggregation values have to be shown in the column).

¢ A length of 9 if COUNT Usage aggregation values have to be shown in the
column.

Column names used as defaults for column headings are unique. When necessary
to make the default names unique, Query Management/400 adds a number as a
suffix to the end of the column name. When this happens, the first occurrence of
the column name remains unchanged. The number is added to all other occur-
rences of the name. Numbers are assigned sequentially across aii coiumn names.
For example:

SELECT 1D, ID, DEPT, JOB, ID, DEPT
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results in default heading of
ID ID1 DEPT JOB 1ID2 DEPT3
When the default column names cannot be made unique, Query Management/400
assigns COLn for column names. For example:
SELECT ABCDEFGHIJKLMNOPQR, ABC, ABCDEFGHIJKLMNOPQR
results in default headings of
ABCDEFGHIJKLMNOPQR ABC COL1

PAGE Fields

The following fields are used to specify headings and footings on a report.
Figure 6-9 shows the defaults and possible values for the attributes on the Page
fields.

Figure 6-9. Default Values for Page Fields

Attribute Default Possible Values

Blank lines before heading 0 0 to 999

Blank lines before footing 2 0 to 999

Blank lines after heading 2 0 to 999

Blank lines after footing 0 0 to 999

Alignment on heading text CENTER LEFT, CENTER, RIGHT
Alignment on footing text CENTER LEFT, CENTER, RIGHT

Blank Lines Before Heading/Footing

These fields indicate the number of blank lines before the page heading or page
footing and must be specified as numbers. An acceptable value is any number
from zero to 999. The default value for the page heading is zero (0) and for the
page footing is two (2). A page eject always precedes the heading on each page.
The “Blank lines before heading” field controls the number of blank lines between
the heading and the top of the page. The “Blank lines before footing” field controls
the number of blank lines between the report body and the first footing line.

Blank lines are included in the count of the number of lines printed on the page.

Blank Lines After Heading/Footing

These fields indicate the number of blank lines after the page heading or page
footing. The fields are defined in Query Management/400 as numerics only. An
acceptable value is any number from zero to 999. The default value for the page
heading is two (2) and for the page footing is zero (0). The “Blank lines after
heading” field controls the number of blank lines between the last heading line and
the report body. The “Blank lines after footing” controls:

¢ The number of blank lines between the last footing line and the end of the
page.

e The last footing line and the line containing the “Date and time” and/or “Page
number”.

Blank lines are included in the count of the number of lines printed on the page.

Chapter 6. Report Forms 6-13



PAGE Fields

“Blank lines after footing” takes precedence over “Blank lines before footing”; on a
report page that has extra space left after the body of the report, extra blank lines
are inserted so the “Blank lines after footing” value is the correct number of lines.

Heading Text Lines
The heading text lines contain a maximum of 999 heading text lines.

Line
The Line value denotes the line positioning of the heading text lines.

For example, if you include text lines for line numbers 1 and 5, the text is displayed
in the report as:

Text for line 1
[blank Tine]
[blank 1ine]
[blank 1ine]
Text for line 5

If you specify text line number 1 and then repeat the specification later, the last
occurrence of line number one prevails over the first occurrence.

Align
The Align field controls the positioning of the page heading text within the report
line. Acceptable values are:

RIGHT Right-justify the text.
LEFT Left-justify the text.
CENTER Center the text.

The default value for headings is center.

Page Heading Text
These fields allow you to enter text that appears as the page heading in the report.
You can enter a maximum of 55 characters for each text line.

If the text line n is the biggest line with nonblank text, then n indicates how many
lines are to be formatted. This is true even though it could result in some of the
formatted lines being completely blank.

Page headings may contain four types of special variables. All variables must be
coded with a leading ampersand (&) to identify them within the heading text.

&col where col is a column name or a column number. &col is assigned the
first value on the page for the specified column.

Variable &col formats according to the edit code specification except
when column wrapping is specified. Then, the edit code specification is
ignored. If necessary, the edited data is truncated to the width of the
column from which it was taken.

The column name is the name of the column returned from SQL. It can
only be specified in uppercase. To determine the column name of a
calculated column or a duplicate column, see “Column Heading” on
page 6-11.
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The column number is determined by the order the columns are
returned from the SQL statement query or prompted query. The column
number is not determined by the order in the Sequence field. &col is
set at each page break.

&DATE where Query Management/400 replaces the value with the current date.

&TIME where Query Management/400 replaces the value with the current time.
For OS/2, the current time is in the format based on the edit code in the
active profile or the system country code.

&PAGE where Query Management/400 replaces the value with the current page
number. The format of the page number is a four digit number ranging
from 1 to 9999 with leading zeros suppressed. After 9999, the counter
wraps to 0 and continues to increase for subsequent pages without
leading zero suppression.

When the report prints, the page heading appears at the top of each page, for-
matted according to the format specification. The variable &col formats according
to the edit code specification, except when column wrapping is specified. If column
wrapping is specified for the column, it is ignored when the data formats into the
text.

All variables are resolved when the report is created.

Footing Text Lines

The footing text contains a maximum of 999 footing text lines.

Line
The Line value denotes the line positioning of the footing text lines.

For example, if you include text lines for line numbers 1 and 5, the text is displayed
in the report as:

Text for line 1
[blank Tine]
[blank Tine]
[blank Tine]
Text for line 5

If you specify text line number 1 and then repeat the specification later, the last
occurrence of line number one prevails over the first occurrence.

Align
The Align field controls the positioning of the page footing text within the report line.
Acceptable values are:

RIGHT Right-justify the text.
LEFT Left-justify the text.
CENTER Center the text.

The default value for footings is center.
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Page Footing Text

These fields allow you to enter text for the page footing that is to appear in the
report. You can enter a maximum of 55 characters for each text line. You can use
the variables described above for the heading text field. When the report formats,
appropriate values are substituted for the variables. The variable &col is assigned
the last value on the page for the specified column. When the report prints, the
page footing appears at the bottom of each page, formatted according to the format
specification. The variable &col formats according to the edit code specification,
except when column wrapping is specified. If you specify column wrapping, it is
ignored when the data formats into the text. The formatted page footing appears
once at the bottom of the displayed report.

If the text line n is the biggest line with nonblank text, then n indicates how many
lines are to be formatted. This is true even though it could result in some of the
formatted lines being completely blank.

FINAL TEXT Fields

The following fields are used to specify the final text that appears on a report.
Figure 6-10 shows the defaults and possible values for the attributes on the Final

text fields.
Figure 6-10. Default Values for Final Text Fields
Attribute Default Possible Values
New page NO YES, NO
Put final summary at line 1 1 to 999 or NONE
Blank lines before text 0 0 to 999 or BOTTOM
Alignment for final text RIGHT LEFT, CENTER, RIGHT

New Page for Final Text

This field indicates whether the subsequent part of the report (final text) must begin
on a separate page when printed. The default is no. When you specify Yes for
New Page, the final text formats on a new page.

Put Final Summary at Line

This field indicates whether the final summary should be in formatted form and
where to vertically position it in the report final text. Acceptable values are the
numbers 1 to 999, or the word NONE, where NONE indicates there is no presenta-
tion of final summary data. The default value is one (7).

A value of one to 12 indicates the relative line number within the final text at which
the summary data must format. This is strictly vertical placement. For horizontal
placement in the line, the final summary is always formatted under the columns
being summarized. If there are no column widths with aggregating usages, this
value is ignored.
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Blank Lines before Text

This field indicates the number of blank lines between the body of the report and
the first line of final text. An acceptable value is any number from zero to 999.

The default value is zero. You may also specify BOTTOM, which positions the final
text at the bottom of the printed page. BOTTOM causes insertion of a number of
blank lines, in order to position the final text immediately before the page footing
text specification on the page. If there is not enough space for the final text on the
current page, it is placed at the bottom of the next page.

Line
This field indicates the line positioning of the final text lines.

For example, if you include text lines for line numbers 1 and 5, the text is displayed
in the report as:

Text for Tine 1
[blank Tine]
[blank Tine]
[blank Tine]
Text for line 5

If you specify text line number 1 and then repeat the specification later, the last
occurrence of line number one prevails over the first occurrence.

Align

This field controls the positioning of the final text within the report line; it refers to
alignment between the left margin and the first summary column. If the report does
not contain final summary data, then the alignment refers to the entire width of the
displayed or printed report. Acceptable values are:

RIGHT  Right-justify the text.
LEFT Left-justify the text.
CENTER Center the text.

The default value is right for the final text. If there is no associated final text, the
Align value is ignored.

Final Text Lines

There are 999 lines available for the final text. You specify what appears on these
lines. A maximum of 55 characters can be entered for each text line. &col is the
only variable that is allowed. The variable &col is assigned the last value of the
break group for the specified column. Variable &col formats according to the edit
code specification except when column wrapping is specified. Then, the edit code
specification is ignored. If necessary, the edited data is truncated to the width of
the column from which it was taken.

If the text line n is the biggest line with nonblank text, then n indicates how many
lines are to be formatted. This is true even though it could result in some of the
formatted lines being completely blank.

If the Put final summary at line value is m and m > n, then there are m final lines
formatted in the report.
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BREAK Fields

You can specify information for break levels one (1) to six (6). You also change or
specify the exported FORM by selecting the proper FORM field numbers. See
Chapter 8, “Exported and Imported Objects.” There are distinct field numbers for
each of the break levels. You specify options for each break level in a similar
manner. Each set of options is independent from the others.

Figure 6-11 shows the defaults and possible values for the attributes in the Break

fields.
Figure 6-11. Default Values for Break Fields
Attribute Default Possible Values
New page for break NO YES, NO
New page for footing NO YES, NO
Repeat column heading NO YES, NO
Blank lines before heading 0 0 to 999
Blank lines before footing 0 0 to 999 or BOTTOM
Blank lines after heading 0 0 to 999
Blank lines after footing 1 0 to 999
Put break summary at line 1 1 to 999 or NONE
Alignment on break heading text LEFT LEFT, CENTER, RIGHT
Alignment on break footing text RIGHT LEFT, CENTER, RIGHT

New Page for Break/New Page for Footing

These fields indicate whether the subsequent part of the report begins on a new
page. The default value is no for both. When you specify Yes for the New Page
for Break field, the member lines for the break format on a new page. If you
specify a break heading, it precedes the break member lines on the new page.
When you specify Yes for the New Page for Footing field, the break footing formats
on the next page (if a footing exists).

Repeat Column Heading
This field indicates whether the column headings should repeat above the member
lines for a particular break level. No is the default value.

When paging or printing a report, the column headings always appear at the top of
the screen or page. In addition to these headings, a set of headings appears at the
start of the break if Yes is specified for Repeat Column Headings for that break.
This happens regardless of whether there is any break heading text. However, if
the break starts at the top of a printed page, only one set of column headings, the
set preceding the break member line, formats.

Blank Lines before Heading/Footing

These fields indicate the number of blank lines that appear before the break
heading or break footing. If no break heading is specified, then the value for this
field is the number of blank lines before the break member lines. Acceptable
values are any number from zero to 999. The default is zero for both the heading
and the footing.
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The Blank Lines Before Heading field may contain a number only.

For a break footing, you may also specify BOTTOM. Applicable only to a printed
report, BOTTOM causes the break footing to position at the bottom of the current
page on a printed report. BOTTOM causes insertion of blank lines in order to posi-
tion the text immediately before the page footing text specification on the page.
This also implies that a page eject occurs, since the next line must print on the next
page.

Blank Lines after Heading/Footing

These fields indicate the number of blank lines after the break heading or break
footing. If no break heading is specified, then the value of this field defaults to the
number of blank lines after the break member lines. If no break footing is specified,
then the blank footing is included in the blank lines after the break member lines.
An acceptable value is any number from zero to 999. The default is zero for the
heading and one (1) for the footing.

Put Break Summary at Line

This field indicates whether the break summary is to format and, if it does, where to
place it relative to the lines of break footing text. The value can be from 1 to 999,
or NONE, with NONE indicating that no break summary information is to display for
the break. The default is one (1). The number used corresponds to the number of
the line of break footing text with which the break summary is to display.

This placement is strictly vertical. For horizontal placement in the line, the break
summary always formats under the columns being summarized. If there are no
column widths with aggregating usages, this value is ignored because there are no
columns to summarize.

Break Heading Text Lines

The heading text lines field contains a maximum of 999 heading text lines.

Line
The Line value denotes the line positioning of the heading text lines.

For example, if you include text lines for line numbers 1 and 5, the text is displayed
in the report as:

Text for line 1
[blank Tline]
[blank Tline]
[bTank 1ine]
Text for line 5

If you specify text line number 1 and then repeat the specification later, the last
occurrence of line number one prevails over the first occurrence.

Align
This field controls the positioning of the break heading text within the report line.
Acceptable values are:

RIGHT Right-justify the text.
LEFT Left-justify the text.
CENTER Center the text.
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The default value is left. The alignment is based on the entire width of the dis-
played or printed report.

Break Heading Text

Fifty-five (55) characters per line are allowed on break heading text. Only &col is
allowed to be used as a variable. The variable &col is assigned the first value of
the break group for the specified column.

Variable &col formats according to the edit code specification except when column
wrapping is specified. Then, the edit code specification is ignored. If necessary,
the edited data is truncated to width of the column from which it was taken.

If the text line n is the biggest line with nonblank text, then n indicates how many
lines are to be formatted. This is true even though it could result in some of the
formatted lines being completely blank.

Break Footing Text Lines
The footing text lines field contains a maximum of 999 footing text lines.

Line
The Line value denotes the line positioning of the footing text lines.

For example, if you include text lines for line numbers 1 and 5, the text is displayed
in the report as:

Text for Tine 1
[blank Tine]
[blank Tine]
[blank Tine]
Text for Tine 5

If you specify text line number 1 and then repeat the specification later, the last
occurrence of line number one prevails over the first occurrence.

Align
This field controls the positioning of the page footing text within the report line.
Acceptable values are:

RIGHT Right-justify the text.
LEFT Left-justify the text.
CENTER Center the text.

The default value is right. The alignment refers to the space between the first char-
acter position on the left and the first summary column. If the report does not
contain break summary data, the alignment refers to the entire width of the dis-
played or printed report.

Break Footing Text

Only &col is allowed as a variable. You can use up to 55 characters per line.
Lines considered part of the break footing text include lines up to, but not including,
the first blank field not followed by a nonblank field.

If the text line n is the biggest line with nonblank text, then n indicates how many

lines are to be formatted. This is true even though it could result in some of the
formatted lines being completely blank.
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If the Put break summary at line value is m and m > n, then there are m break
lines formatted in the report.

OPTIONS Fields

The Options fields allow you to specify various report formatting options.

Figure 6-12 shows the defaults and possible values for the attributes on the
Options fields.

Figure 6-12. Default Values for Options Fields

Attribute Default Possible Values
Detail line spacing 1 1to4

Outlining for break columns YES YES, NO
Default break text YES YES, NO
Column-wrapped lines kept on page YES YES, NO
Column heading separators YES YES, NO

Break summary separators YES YES, NO

Final summary separators YES YES, NO

Detail Line Spacing

This field indicates the spacing you request between each detail line in the report.
Numbers are the only valid input for this field. Acceptable values are 1, 2, 3, or 4,
where 1 is single spacing, 2 is double spacing, and so on. The default value is 1.

Outlining for Break Columns

If you assign a usage code for a break to one of the columns, then this field is used
to determine when the value in the break column displays in the report. Yes is the
default and displays the value in the break column only when the value changes. A
No in this field displays the value in the break column on every detail line in the
report.

Default Break Text

This field indicates whether you are requesting inclusion of the default break text in
the report. The default value is yes. Use default break text to mark the break
aggregation line. The break aggregation line is one or more asterisks for each
break level; one asterisk for the highest numbered break level text, two asterisks for
the next highest numbered break level text, and so on. For example, if the report
has two control breaks, BREAK2 and BREAK4, Query Management/400 generates
one asterisk to mark the level-4 break and two asterisks to mark the level-2 break.

Column Wrapped Lines Kept on a Page

If you specified column wrapping for one or more columns in the report, this field is
used to determine whether the wrapped columns can be split between two pages.
The default for this field is yes. It prevents splitting wrapped columns between two
pages (unless the wrapped column is longer than the page depth). A No in this
field allows splitting of wrapped columns between pages.
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Column Heading Separators
This field indicates whether the column heading separators (dash lines) appear in
the report. The default value is yes.

Break Summary Separators

This field indicates whether the break summary separators (dash lines) appear in
the report. The default value is yes. A blank separator line is generated if there
are no summary columns and the value specified is yes.

Final Summary Separators

This field indicates whether the final summary separators (equal signs) appear in
the report. The default value is yes. A blank separator line is generated if there
are no summary columns and the value specified is yes.
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The Query Management/400 callable interface (Cl) provides the ability for applica-
tion programs to perform Query Management/400 functions through calls to the
Query Management/400 interface. After completion of a Query Management/400
function, return code and status information is available to the calling program. The
Cl is supported by query management for C, COBOL, and RPG languages.

The CI consists of the following elements:
* Query Management/400 Cl Macros

The Query Management/400 macroinstructions are comprised of the include
and macro files used when application programs that call the Query
Management/400 Cl modules are compiled. They contain the declarations for
the communications area structure and any constants that are required to
update and access the communications area structure. They also provide a
standard interface from different programming languages to Query
Management/400 Cl modules. The interface provides common storage and
access of program variables between the programming language and query
management. One Query Management/400 CI macro or include is provided for
each language that query management supports.

The following macro include packages are available for query management:

- C

Library QCC

File H

Member DSQCOMMC
— COBOL

Library QLBL

File QILBINC

Member DSQCOMMB
- RPG

Library QRPG

File QIRGINC

Member DSQCOMMR

Before compiling an application program that uses these includes or macros,

copy the member to the default include file used by the compiler. This allows
the include to be used by the application program without being qualified with
the library or file, which maintains a higher degree of portability.

You can code application programs to qualify the include with the library and
file name. This ensures the program is compiled with the newest version of the
include.

¢ Query Management/400
Provides query and report writing services.

* Query Management/400 Cl Modules
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Modules provided by the interface to allow access to the function of Query
Management/400. These modules are:

DSQCICE The C language interface module for extended parameter lists
DSQCIC The C language interface module for nonextended parameter lists
DSQCIB The COBOL language interface module

DSQCIR The RPG language interface module

Callable Interface Description

The callable interface (Cl) is an interface that programming languages can use to
run Query Management/400 commands. All Query Management/400 commands
are supported through the CI.

To run a a Query Management/400 command, a program issues a call to start
communications between the program and Query Management/400. This call is
made to a Query Management/400 supplied routine.

The calling program can issue one or more Query Management/400 commands
after the initial start call. Each Query Management/400 command that is processed
requires a call to a Query Management/400 supplied routine. Information about the
processing of the call is returned to the caller in a return code at the completion of
each Query Management/400 command. Other information about the processing of
the command is gathered by the Cl and stored in shared variables. When control
returns to the calling application, these variables are available by reference.

The program issues a call to end communication between the program and Query
Management/400 when it no longer needs to use Query Management/400 func-
tions. This call is made to a Query Management/400 supplied routine.

Some considerations in the above processing are:

» A call to Query Management/400 will return to the application only when proc-
essing of the command has been completed.

e Cl remains in a quiesced state when it is not processing a call.

» All communications to the application will be via return codes and variable data
stored in the variable pool or in the Interface Communications Area.

e Commands must be coded in uppercase English letters.

¢ The length of the passed commands must be at most 256 bytes.

The following diagram shows where the CI fits into the overall scheme.
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Query Management Query
Application Program CI Modules Management

r

Start Query Management |<—»| START Command <> Query

| Management |
start

Command
Process a command <—>| Query Command <—>| is
processed

| Query |
Get query status <«—| GET Command <+» status
| retrieved |

Query
Exit Query Management |<—»| EXIT Command <>| Management |
) exit

Figure 7-1. Callable Interface Diagram

If an application successfully processes a Query Management/400 command
through the ClI, the results are, in general, what they would be if the command had
been processed on-line without displaying screens.

Query Management/400 CI provides a unique interface communications macro for
each language that is supported. The communications macro contains the fol-
lowing definitions, as appropriate:

1. Interface communications area (DSQCOMM)
2. Return codes
3. Call Interface to Query Management/400

A program that uses the Query Management/400 Cl and only uses Query
Management/400 commands can be moved from one operating system to another.
A Query Management/400 program that is moved must conform to the SAA
requirements for the language that the program is written in and be recompiled
using the SAA Query communications macro provided by the target SAA Query
system.
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Interface Communications Area (DSQCOMM)

The Query Management/400 ClI communications area is required on all Cl calls.
Storage for the Cl communications area is allocated by the program that is using
the Query Management/400 ClI.

The START command establishes a unique instance of Query Management/400.
As part of START command processing, the Cl communications area is updated by
Query Management/400. The Cl communications area must never be altered
by the application program. All subsequent calls after the START command
must pass the address of the Cl communications area that corresponds to an
instance of Query Management/400. The user program is responsible for pointing
to the correct communications area.

The Cl communications area is described by the Cl communications macro. There
is a unigue communications macro for each supported language. For applications

to be portable, values must be referred to by variable name rather than by equated
value because this value may be different on other systems.

The CI communications area DSQCOMM contains the following information which
must not be altered by the calling program:
¢ Return Code

Indicates the status of Query Management/400 processing after a command is
run.

¢ |nstance Identifier

Identifier that is established by Query Management/400 during processing of
the START command.

* Completion Message ID

Contains the message ID of the message that would have been displayed at
the user terminal, if the command had been issued there.

e Query Message ID

Contains the message ID of a query message, if the command resulted in
query processing. This is the message ID of the message that would have
been displayed in the job log. This message ID is different across the environ-
ments. It is provided to assist in debugging the application and should not be
depended on in a portable application.

e START Command Parameter in Error
Contains the parameter in error when START failed due to a parameter error.
e Cancel Indicator

Indicates whether the user canceled the command processing while Query
Management/400 was running a command.

* Query Derived

Indicates whether the query information was derived from a Query/400 defi-
nition.

e Form Derived

Indicates whether the form information was derived from a Query/400 definition.
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Return Codes

Return codes are returned after each call to the Query Management/400 ClI.
Return code values are described in the Cl communications macro. For applica-
tions to be portable, values must be referred to by variable name rather than by
equated value because this value may be different on other systems.

Return codes from the CI will include the following:

¢ Successful processing of the request.

» Command processed with warning condition.

e Command did not process correctly.

» Severe error: Query Management/400 session ended for the applicable
instance.

For a definition of each return code, see “C Language Interface” on page 7-11,
“COBOL Language Interface” on page 7-19, and “RPG Language Interface” on
page 7-27.

Return Variables

When control is returned through the Cl, variables will be set which contain infor-
mation about the completion of a Query Management/400 command. The calling
program can obtain the return variables from the variable pool.

Variables are referred to symbolically by name and are obtained from the Query
Management/400 variable pool by using the GET command.

Command Message Variables

After a command is initiated by an interactive user, the user sees a message on
the screen indicating either a successful completion or an error during processing.
This same information is available to the application through command message
variables. The following command message variables are provided at the com-
pletion of each Query Management/400 command processed through the CI:

DSQCIMNO Contains the message number. The message number is also
returned in the DSQCOMM area.

DSQCIMSG Contains the first level message text as it would be displayed to
the user interactively.

Query Message Variables

If an error occurs when dealing with the processing of a Query Management/400
query, a query message may be produced to help in problem analysis. For
example, an error could have happened during processing of a RUN QUERY
command. In this case, additional information may be provided. Query
Management/400 message variables consist of the following:

DSQCIQNO Contains the message number. The message number is also
returned in the DSQCOMM area.

DSQCIQMG Contains the first level message text as it would be displayed to
the end user interactively.

DSQCISQL Contains the SQL return code from the SAA database manager, if
any.
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Query Management/400 Command Syntax Extension

In order for Query Management/400 to provide variable support to high-level lan-
guages such as COBOL, Query Management/400 must have access to the caller's
program storage. (For an explanation of Query Management/400 variable support,
see “Extended Variable Support.”) A Query Management/400 command extension
is used to support commands that require access to the caller's program storage
area. The command extension is a different way to specify Query
Management/400 command options. The command extension is used for the GET,
SET, and START commands because access to the user program area is required
to support these commands.

Extended Variable Support

A variable is a named entity within Query Management/400 which can be assigned
a value. Extended variable support allows applications to define global variables
within Query Management/400.

Variables may be used as substitution values in SQL queries and are available
when using the Cl. Once a variable is created, it is available to the Query
Management/400 session for the life of the session. In addition to application-
defined variables, Query Management/400 maintains a set of product variables.
These variables are also available to SQL queries and the CI.

See Appendix C, “Use of Quotation Marks and Apostrophes When Setting Global
Variables” for examples of setting global variables.

Creating Variables

Variables are created implicitly at run time, when they are first referred to during
SQL query processing. They are also created explicitly, when they are set to a
specific value using the SET GLOBAL command. When a variable is created
implicitly, the variable value exists only during processing of the RUN QUERY
command.

Referencing Variables

Variables may be referred to by specifying the variable name within an SQL query
or a user program via the GET GLOBAL command. When a variable name is
referred to within an SQL query, the variable name must be prefixed with an
ampersand (&) in order for Query Management/400 to recognize it as a variable.
For example:

SELECT * FROM &TNAME
The value &TNAME is considered a Query Management/400 variable.
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Variable Names

The following rules apply when you use variables in SQL queries across the call-
able interface.

* Names can contain the following characters:

— Letters. A letter is any of the single-byte characters (A through Z, or any
alphabetic character from a national alphabet).

— Arabic numbers (0 through 9)

— Underscore ()

* Variable names must start with a letter (see exception for variable names used
in SQL queries below).

* Names cannot be longer than 18 characters.

* Variable names that are used in SQL queries must be preceded by an amper-
sand (&), and the next character must be a single-byte character set letter.
The ampersand does not take up one of the 18 characters allowed for the
name. Be aware that the ampersand character delimits the beginning of a vari-
able name; you cannot have more than one ampersand in a variable name
because each ampersand would delimit the beginning of a distinct variable
name.

¢ User-defined variables should not start with DSQ.

The following are valid variable names:

In an SQL Query In the GET/SET Command
&I_OWE_YOU I_OWE_YOU

&MYVAR123 MYVAR123
&THIS_IS_A_BIG_NAM THIS_IS_A BIG_NAME

Variable Values
Variable values can be character or integer values. The rules are as follows:

Character variables
¢ Character variable values consist of any value up to 55 characters long.

* A GET of a character variable into a smaller character field is allowed. The
character string is truncated on the right after 55 characters.

* A GET of a character variable into a larger character field is allowed. The char-
acter string is left-adjusted and blank-padded. The null character at the end of
a C string is not moved.

* A C null character is inserted at the end of the string if the GET was done
through the C language callable interface.
Integer variables

* Integer variable values must be 4 bytes long. An attempt to SET or GET an
integer with a length other then 4 bytes results in an error.

* Integer variable values are assumed to be signed.
* The value must observe SQL/400 rules when used in an SQL query.

* An integer value is converted to a character string without leading or trailing
blanks prior to substitution into the SQL statement. Do not use an integer vari-
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able if an implied result field width is needed or if you are using variable substi-
tution while defining the result field in the SQL statement.

Query Management/400 Defined Variables
Query Management/400 provides global variables which may be useful to user pro-
grams. The current set of Query Management/400 variables can be used to deter-
mine the current status of the Query Management/400 environment and particular
objects. Query Management/400 variables can’t be altered by the user, program,
or procedure. A subset of these variables may be set by the user using the query
command procedure which is specified on the START command. (See “START”
on page 4-25.)

The following variables are available in Query Management/400. The length given
is the maximum length for the variable.

DSQAAUTH Current connect authorization ID. This name will contain the
name of the user profile under which the job is running.

Type Character

Length 10
Value -
DSQOAUTH Default object public authority to be given to objects created

through query commands. Refer to “START” on page 4-25 for a
description of the values.

Type Character
Length 10
Value
o *LIBCRTAUT
« *EXCLUDE
o *ALL
« *USE
¢ *CHANGE
¢ An authorization list name

DSQSNAME Naming convention be used. Refer to “START” on page 4-25
for a description of this variable.

Type Character
Length 4
Value
e SAA
e *SYS

DSQAPRNM Current default printer.
Type Character

Length 10
Value
« *SAME
« *JOB
¢ Printer Device Name
DSQCATTN Last command cancel indicator.

Type Character
Length 3
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DSQCIsQL

DSQSQLST

DSQAROWS

DSQAROWC

DSQSMODE

DSQCONFIRM

DSQSCNVT

DSQCIMNO

Extended Variable Support

Value
* YES
« NO

Last SQL return code.

Type Integer
Length 4
Value See the SQL/400 User's Guide.

SQL state. The extended SQL return code designed for IBM
relational database products.

Type Character

Length 5

Value  See the appendix on SQLSTATES in the SQL/400*
Programmer’s Guide

Current number of rows fetched for data.

Type integer
Length 4
Value 0 - maximum # rows

Current data is completed.

Type Character
Length 3
Value
e YES
* NO

Current processing mode.

Type Character
Length 11
Value

¢ BATCH

e INTERACTIVE

Confirm processing default.

Type Character
Length 3
Value
* YES
* NO

Allows the use of information derived from a query definition.

Type Character

Length 4

Value
¢ NO
e YES
¢ ONLY

The query message ID. It is the same value that is returned in
the query message line of the communications area.

Type Character
Length 8
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DSQCIMSG

DSQCIQMG

DSQSDBNM

DSQUSER

DSQCMTLV

Value -

The message ID. It is the same value that is returned in the
completion message line of the communications area.

Type Character
Length 8
Value -

Contains the message text as it would be displayed to the user
interactively.

Type Character
Length 55
Value -

Contains the query message text as it would be displayed to the
user interactively.

Type Character
Length 55
Value -

Remote database name to which all SQL operations will be
directed.

Type Character

Length 18

Value
o *CURRENT
« *NONE
¢ rdbname

User identification to be used with a remote database.

Type Character

Length 10

Value
¢ *CURRENT
e username

Specifies session commitment control level.

Type Character

Length 4

Value
« NONE
« UR
e CS

« RS (RS is changed to RR on output to DB/2 and
SQL/DS; RR is changed back to RS on return to
the AS/400 system.)

Commitment Control

Commitment control is a means of grouping database file operations. Database
changes are grouped into a single unit. That unit can be saved or removed

through the commit or rollback commands. When you specify a level of commit-
ment control, you are specifying how large a group of changes you want to work
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with as a single unit. Commitment control is specified using the DSQCMTLV
keyword on the START command. The different types are:

* NONE—No commitment control is used.

* UR—The updated rows are locked together until the end of the transaction.
* CS—Any row that the cursor is in is locked until the cursor changes position.
* RS—AIl selected rows are locked until the end of the transaction.

Note: The SAVE DATA AS command always has a commitment control level of
NONE.

For more information about commitment control, see the Advanced Backup and
Recovery Guide.

Accessing the Callable Interface with HLL Programs

You can access the query management callable interface (Cl) through the following
high-level languages:

» C/400*

» COBOL/400*
* RPG/400*

C Language Interface

The Query Management/400 callable interface is accessed by using normal “C”
function calls. The exact description of each function call is provided in the callable
interface “C” communications include file, DSQCOMMC. The communications
include file, DSQCOMMC, is unique for each operating system. Query
Management/400 provides two external subroutine calls—DSQCIC and DSQCICE.
DSQCIC is used to process Query Management/400 commands that do not require
access to program variables. DSQCICE is used to process commands that do
require access to program variables.

The following commands must use the DSQCICE function:

START
SET GLOBAL
GET GLOBAL

All other Query Management/400 commands must be specified using the DSQCIC
function.

Example DSQCOMMC

Figure 7-2 on page 7-12 shows the AS/400 version of the query management Cl C
communications macro.
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/*********************************************************************/

/*

/* NAME: dsqcommc.h

/*

/* MODULE-TYPE: IBM C/400 Query Management Interface include file

/*

/* PROCESSOR: C

/*

/* DESCRIPTION:

/*
/*
/*
/*
/*
/*
/*

This include file contains the declarations needed
by a C application program for interfacing

with the query management callable interface.

query management is the AS/400 implementation of the
Systems Application Architecture Query Callable
Programming Interface.

/* Copyright: 5728-SS1 (C) COPYRIGHT IBM CORP. 1989

/*

*/
*/
*/
*/

/*********************************************************************/

/*********************************************************************/

/* Callable Interface Constants and Structures */
/*********************************************************************/
/* return code values for DSQ_RETURN_CODE */
#define DSQ_SUCCESS 0 /* successful running of the request =/
#define DSQ_WARNING 4  /* normal completion with warnings */
#define DSQ_FAILURE 8 /* command did not process correctly =/
#define DSQ_SEVERE 16  /* severe error; SAA Query session */
/* ended. x/
/* Variable data types */
#define DSQ_VARIABLE_CHAR "CHAR" /* unsigned character data type */
#define DSQ_VARIABLE_FINT "FINT" /* long integer type */
/* Cancel indicator */
#define DSQ CANCEL_YES npe /* Yes it was canceled. */
#define DSQ_CANCEL_NO "o" /* No, it was not canceled. */
/* Derived query/form indicator */
#define DSQ DERIVED_YES  "1" /* Yes it was derived from QRYDFNx*/
#define DSQ_DERIVED_NO "o" /* No, it was not derived */
/* Yes/No indicator. This indicator can be used to test the values =*/
/* returned for the following global variables: */
/* DSQCATTN - Last command cancel indicator. */
/* DSQAROWC - Current data completed indicator. */
/* */
#define DSQ_YES " /* Yes */
#define DSQ_NO " /* No */
/* misc defines */
#define DSQ_TRUE 1 /* indicates TRUE */
#define DSQ FALSE 0 /* indicates FALSE */
#define DSQ_MATCH 0 /* match indicator */

Figure 7-2 (Part 1 of 2). Example DSQCOMMC
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/* define the Communication Area structure */
struct dsqcomm

{

unsigned long dsq_return_code; /* function return code */
unsigned Tong dsq_instance id; /* instance id for this session */
unsigned char dsq_reservel[44]; /x reserved space - */

/* not for application use */
unsigned char dsq_message_id[8]; /* completion message id*/
unsigned char dsq_q_message_id[8]; /* query message id*/
unsigned char dsq_start_parm_error[8]; /* start parmx/

unsigned char dsq_cancel_ind[1]; /* command canceled by */
/* Control-Break (l=yes,0=no)=*/

unsigned char dsq_reserve2[17]; /* reserved space - x/
/*not for application use =*/
unsigned char dsq_query derived[1]; /* query used was */

/*derived from AS/400 *QRYDFN =*/
unsigned char dsq_form_derived[1];/+form used was derived */
/*  from AS/400 *QRYDFN */

unsigned int dsq_delete env; /* flag used by QM to */
/* control the QM */
/* environment. */
unsigned char dsq_reserve3[924]; /* Reserve area 3 */
/* application use */

b

/*********************************************************************/

/* Callable Interface External Function/Routine Definition %/
/*********************************************************************/

/* pragma definitions */
#define dsqcice DSQCICE
#define dsqcic DSQCIC
#pragma 1inkage(DSQCIC, 0S)
#pragma 1inkage(DSQCICE, 0S)

/* prototype for DSQCICE =*/
extern void dsqcice (

struct dsqcomm =, /* Communication Area */
signed long =, /* command Tength */
char =, /* command %/
signed Tong *, /* number of parms */
signed long =, /* keyword Tengths */
char =, /* keywords */
signed long =*, /* data lengths */
void *, /* data */
char *); /* data value type */

/* prototype for DSQCIC */
extern void dsqcic (

struct dsqcomm =, /* Communication Area */
signed Tong =+, /* command length */
char *); /* command */

Figure 7-2 (Part 2 of 2). Example DSQCOMMC
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C Variable Support

For C variables that are input character strings (including command strings and
START and SET command variables), the user must pass an area that has a null
value at the end. The length of the variable must also include the null value. The
length function should be used to obtain the variable length that is passed to Query
Management/400. The null value (X'00') indicates the end of a character string.

For C variables that are output character strings (including values set by the GET
command), Query Management/400 moves data from Query Management/400
storage to the user’s specified storage area and sets the null indicator at the end of
the string. If the character string does not fit in the user’s storage area, a warning
message is issued and the data is truncated on the right. A null indicator is always
placed at the end of the data string.

DSQCIC Function Syntax

dsqcic(&communication_area,&command_length,&command_string );

Where:
e communication_area is the structure DSQCOMM.
e command_length is the length of command_string.
The length is specified as a long integer.
o command_string is the Query Management/400 command to be processed.

The command string is specified as an array of character type.

DSQCICE Function Syntax
dsqcice (&communication_area,&command_length,&command_string,
&number‘_of_par‘ameters,&variab]e_]ength,&variab]e,
&value_length,&value,&val ue_type);
Where:
e communication_area is the structure DSQCOMM.
e command_length is the length of command_string.
The command length is specified as a long integer.

e command_string is a pointer to a character string which specifies the Query
Management/400 command to be processed.

The command string is specified as an array of character type.
e number_of parameters is the number of command variables.
The number of variables is specified as a long integer.
« variable_length is the length of each specified variable name.

The length of the variable name(s) is specified as a long integer type variable
or variable array.

e variable is the Query Management/400 variable name(s).
The variable name string is specified as an array of unsigned character type.

« value_length is the length of each value associated with the variable.
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The length of the associated values is specified as a long integer type variable
or variable array.

¢ value is the value associated with each variable.

The value string is specified as an array of unsigned character type or a long
integer type variable or variable array. The type is specified in the VTYPE
parameter.

* value_type indicates the Query Management/400 data type of the value string
VALUE.

The value type string contains one of the following values which is provided in
the Query Management/400 communications macro:

DSQ_VARIABLE_CHAR indicates that the value string is unsigned char-
acter type.

DSQ_VARIABLE_FINT indicates that the value string is long integer type.

Interface Communications Area (DSQCOMM)

The Query Management/400 interface communications area is part of the communi-
cations macro DSQCOMMC. The interface communications area is described as a
structure type named DSQCOMM.

The CI communications area DSQCOMM contains the following information which
must not be altered by the calling program:

dsq_return_code (Unsigned long int)
Integer that indicates the status of Query Management/400 proc-
essing after a command is run.

dsq_instance_ID (Unsigned long int)
Identifier that is established by Query Management/400 during
processing of the START command.

dsq_reservel (Char 44)
Reserved for future use.

dsq_message_id (Char 8)
Completion message ID.

dsq_g_message _id (Char 8)
Query message ID.

dsq_start_parm_error (Char 8)
Parameter in error when START failed due to a parameter error.

dsq_cancel_ind (Char 1)
Command cancel indicator; indicates whether the user had can-
celed the command processing while Query Management/400 was
running a command:

dsqg_cancel_yes (Char = 1)
dsq_cancel_no (Char = 0)

dsq_reserve2 (Char 23)

dsq_query_derived (Char 1)
Indicates whether the query information used was derived from a
Query/400 definition.
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dsq_form_derived (Char 1)
Indicates whether the form information used was derived from a
Query/400 definition.

dsqg_reserve2 (Char 17)

dsq_reserve3 (Char 156).

Return Codes
Return codes are returned after each call to the Query Management/400 Cl.
Return code values are described by the data interface macro. For applications to
be portable, values must be referred to by variable name rather than by equated
value because this value may be different on other systems.

Return code values for “dsq_return_code” are:
DSQ_SUCCESS Successful processing of the request.
DSQ_WARNING Normal completion with warnings.

DSQ_FAILURE = Command did not process correctly.

DSQ_SEVERE  Severe error: Query Management/400 session ended for the
applicable instance. Because the Query Management/400
session ended, additional calls to Query Management/400
cannot be made using this instance ID.

Sample C Language Query Cl Program
Figure 7-3 on page 7-17 is an example of a C language program written for Query
Management/400 ClI.
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/******************************************************************/
/* Sample Program: DSQABFC */
/* C Version of the SAA Query Callable Interface */

/******************************************************************/

/******************************************************************/
/* Include standard and string "C" functions */
/******************************************************************/
#include <string.h>
#include <stdlib.h>

/******************************************************************/
/* Include and declare query interface communications area */
/******************************************************************/

#include <DSQCOMMC.H>

int main()

{
struct dsqcomm communication_area; /* DSQCOMM from include */

/******************************************************************/
/* Query interface command length and commands */
/******************************************************************/
signed Tong command_length;

static char start_query_interface[] = "START";

static char set_global_variables[] = "SET GLOBAL";

static char run_query[] = "RUN QUERY Q1";

static char print_report[] = "PRINT REPORT (FORM=F1";

static char end_query_interface[] = "EXIT";

/******************************************************************/

/* Query command extension, number of parameters and lengths */
/******************************************************************/
signed Tong number_of parameters; /* number of variables */
signed Tong keyword_lengths[10]; /* lengths of keyword names =/
signed Tong data_lengths[10]; /* lengths of variable data =*/

/******************************************************************/
/* Variable data type constants */
/******************************************************************/
static char char_data_type[] = DSQ_VARIABLE_CHAR;
static char int_data_type[] DSQ_VARIABLE_FINT;

n

/******************************************************************/
/* Keyword parameter and value for START command */
/******************************************************************/
static char start_keywords[] = "DSQSCMD";

static char start_keyword values[] = "USERCMD1";

Figure 7-3 (Part 1 of 3). Sample C Program

Chapter 7. Callable Interface 7-17



C Language Interface

/******************************************************************/

/* Keyword parameter and values for SET command */
/******************************************************************/
#define SIZE_VAL 8

char set_keywords [3][SIZE_VAL]; /* Parameter name array */
signed long set_values[3]; /* Parameter value array */

/******************************************************************/

/* MAIN PROGRAM */

/******************************************************************/

/******************************************************************/

/* Start a Query Interface Session */
/******************************************************************/
number_of_parameters = 13
command_length = sizeof(start_query_interface);
keyword_Tengths[0] = sizeof(start_keywords);
data_lengths[0] = sizeof(start_keyword_values);
dsqcice(&communication_area,
&command_length,
&start_query_interface[0],
&number_of_parameters,
&keyword _lengths[0],
gstart_keywords[0],
&data_lengths[6],
&start_keyword_values[0],
&char_data_type[0]);

/******************************************************************/
/* Set numeric values into query using SET command */
/******************************************************************/
number_of parameters = 3;
command_length = sizeof(set_global_variables);
strcpy(set_keywords[0],"MYVARO1");
strcpy(set_keywords[1],"SHORT");
strcpy(set_keywords[2],"MYVARO3");

keyword_Tengths[0] = SIZE_VAL;
keyword_Tengths[1] = SIZE_VAL;
keyword_lengths[2] = SIZE_VAL;

data_lengths[0] = sizeof(long);
data_lengths[1] = sizeof(long);
data_lengths[2] = sizeof(long);

1

set_values[0] = 20;
set_values[1] = 40;
set_values[2] = 84;

dsqcice(&communication_area,
&command_length,
&set_global_variables[0],
&number_of_parameters,
gkeyword_lengths[0],
&set_keywords[0][0],
&data_lengths[0],
&set_values[0],
&int_data_type[0]);

Figure 7-3 (Part 2 of 3). Sample C Program
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/******************************************************************/

/* Run a Query */

/******************************************************************/
command_length = sizeof(run_query);
dsqcic(&communication_area,&command_length,&run_query [0]);

/******************************************************************/

/* Print the results of the query */

/******************************************************************/
command_length = sizeof(print_report);
dsqcic(&communication_area,&command_length,&print_report[0]);

/******************************************************************/

/* End the query interface session */

/******************************************************************/
command_length = sizeof(end_query interface);
dsqcic(&communication_area,&command_length,&end_query interface[0]);
exit(0);

}

Figure 7-3 (Part 3 of 3). Sample C Program

COBOL Language Interface

The Query Management/400 Cl is accessed by using normal COBOL function calls.
The exact description of each function call is provided in the Query
Management/400 COBOL communications macro DSQCOMMB. The communi-
cations macro DSQCOMMB is unique for each operating system. Query
Management/400 provides an external subroutine called DSQCIB which is used to
run all Query Management/400 commands. The parameters that are passed on
the call to DSQCIB determine whether program variables are being passed.
Program variables must be passed on the following Query Management/400 com-
mands:

START
SET GLOBAL
GET GLOBAL

The other Query Management/400 commands do not specify program variables.

DSQCIB Function Syntax
CALL DSQCIB USING DSQCOMM, CMDLTH, CMDSTR.

Where:
e DSQCOMM is the structure DSQCOMM.
e CMDLTH is the length of the command string CMDSTR.
The length is specified as an integer "PIC 9(8)" variable.
e CMDSTR is the Query Management/400 command to be processed.

The command string is specified as a character string of the length specified by
CMDLTH.
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DSQCIB Extended Function Syntax

CALL DSQCIB USING
DSQCOMM CMDLTH CMDSTR
PNUM VNLTH VNAME VLTH VALUE VTYPE.

Where:

DSQCOMM is the structure DSQCOMM.

CMDLTH is the length of the command string CMDSTR.

The length is specified as an integer "PIC 9(8)" variable.

CMDSTR is the Query Management/400 command to be processed.

The command string is specified as a character string of the length specified by
CMDLTH.

PNUM is the number of command variables.
PNUM is specified as an integer "PIC 9(8)" variable.
VNLTH is the length of each specified variable name.

The length of the variable name(s) is specified as an integer "PIC 9(8)" vari-
able or variable array.

VNAME is the Query Management/400 variable name(s).

The variable name string is specified as a character or a structure of characters
whose length is the same as specified by VNLTH. An array of characters may
be used provided all of the characters are of the same length.

VLTH is the length of each value associated with the variable.

The length of the associated values is specified as an integer "PIC 9(8)" vari-
able or variable array.

VALUE is the value associated with each variable.

The value string is specified as a character or a structure of characters or an
integer "PIC 9(8)" variable or variable array. The type is specified in the
VTYPE parameter.

VTYPE indicates the Query Management/400 data type of the value string
VALUE.

The value type string contains one of the following values which is provided in
the Query Management/400 communications macro:

DSQ-VARIABLE-CHAR indicates that value is character.
DSQ-VARIABLE-FINT indicates that value is integer "PIC 9(8)".

Interface Communications Area (DSQCOMM)
The Query Management/400 interface communications area is part of the communi-
cations macro DSQCOMMB. The interface communications area is described as a
structure named DSQCOMM.

The interface communications area DSQCOM contains the information shown in
Figure 7-4. This information must not be altered by the calling program.
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COBOL Language Interface

Figure 7-4. DSQCOM Programming Information
Length

Variable Type (bytes) Description

DSQRET Binary 4 bytes Integer that indicates the status
of query management proc-
essing after a command is run.

DSQINS Binary 4 bytes Identifier that is established by
query management when proc-
essing the START command.

DSQRES Character 44 bytes Reserved for future use.

DSQMSG Character 8 bytes Completion message ID.

DSQQMG Character 8 bytes Query message ID.

DSQSPE Character 8 bytes Parameter in error when
START failed due to a param-
eter error.

DSQCNL Character 1 byte Command cancel indicator; indi-
cates whether the user had
canceled command processing
while query management was
running a command:

DSQCLY "VALUE 1"
DSQCLN "VALUE 0"

DSQRS2 Character 17 bytes Reserved for future use.

DSQQDR Character 1 byte Query was derived from a
Query/400 QRYDFN.

DSQDRY "VALUE 1"
DSQDRN "VALUE 0"

DSQFDR Character 1 byte Form was derived from a

Query/400 QRYDFN.
DSQDRY "VALUE 1"
DSQDRN "VALUE 0"

DSQRS3 Character 156 bytes Reserved for future use.

DSQRS4 Character 256 bytes Reserved for future use.

DSQRS5 Character 256 bytes Reserved for future use.

DSQRS6 Character 256 bytes Reserved for future use.

Return codes are returned after each call to the Query Management/400 ClI.
Return code values are described by the data interface macro. For applications to
be portable, values must be referred to by variable name rather than by equated
value because this value may be different on other systems.
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Return code values for “DSQ-RETURN-CODE” are:
DSQ-SUCCESS Successful processing of the request.
DSQ-WARNING Normal completion with warnings.
DSQ-FAILURE  Command did not process correctly.

DSQ-SEVERE Severe error: Query Management/400 session ended for the
applicable instance. Because the Query Management/400
session ended, additional calls to Query Management/400
cannot be made using this instance ID.

COBOL Query Cl Program Example
Figure 7-5 on page 7-23 is an example of a COBOL language program written for
the Query Management/400 CI.
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Fhkkhkhkhhhhhkhkddhdhkhhhhhhhhhhhhkhhhhrrrkkhhkrkhkrkkkkhhhrkkkkkkkx

* The following is a VS COBOL II version of the query
* callable interface *x* DSQABFCO **.
B R o L L L L o R R R A S PO O MEOORORION
IDENTIFICATION DIVISION.

PROGRAM-ID. DSQABFCO.

DATE-COMPILED.

ENVIRONMENT DIVISION.

DATA DIVISION.

WORKING-STORAGE SECTION.

kkkkkkhkkkhkhhhhhkkhkhhkhkkhkx

* Copy DSQCOMMB definition - contains query interface variables
kkkkhkkkhkhkkhkhkhkkhkkkhkhkhhhkhkhkkhkx

COPY DSQCOMMB.

* Query interface commands

01 STARTQI PIC X(5) VALUE "START".

01 SETG PIC X(10) VALUE "SET GLOBAL".
01 QUERY PIC X(12) VALUE "RUN QUERY Q1".
01 REPT PIC X(21) VALUE "PRINT REPORT (FORM=F1".
01 ENDQI PIC X(4) VALUE “EXIT".
* Query command Tength

01 QICLTH PIC 9(8) USAGE IS COMP-4.
* Number of variables

01 QIPNUM PIC 9(8) USAGE IS COMP-4.
* Keyword variable lengths

01 QIKLTHS.

03  KLTHS PIC 9(8) OCCURS 10 USAGE IS COMP-4.
* Value Lengths
01 QIVLTHS.
03  VLTHS PIC 9(8) OCCURS 10 USAGE IS COMP-4.
* Start Command Keyword
01 SNAMES.
03 SNAME1  PIC X(7) VALUE "DSQSCMD".
* Start Command Keyword Value
01 SVALUES.
03 SVALUE1  PIC X(8) VALUE "USERCMD1".
* Set GLOBAL Command Variable Names to set
01 VNAMES.
03 VNAME1  PIC X(7) VALUE "MYVARO1".
03 VNAME2  PIC X(5) VALUE "SHORT".
03 VNAME3  PIC X(7) VALUE "MYVARO3".
* Variable value parameters

01 VVALUES.
03  VVALS PIC 9(8) OCCURS 10 USAGE IS COMP-4.
01  TEMP PIC 9(8) USAGE IS COMP-4.

Figure 7-5 (Part 1 of 2). Sample COBOL Program
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PROCEDURE DIVISION.
*
% Start a query interface session
MOVE O TO QICLTH.
INSPECT STARTQI TALLYING QICLTH FOR CHARACTERS.
MOVE O TO TEMP.
INSPECT SNAME1 TALLYING TEMP FOR CHARACTERS.
MOVE TEMP TO KLTHS(1).
MOVE O TO TEMP.
INSPECT SVALUE1 TALLYING TEMP FOR CHARACTERS.
MOVE TEMP TO VLTHS(1).
MOVE 1 TO QIPNUM.
CALL DSQCIB USING DSQCOMM, QICLTH, STARTQI,
QIPNUM, QIKLTHS, SNAMES,
QIVLTHS, SVALUES, DSQ-VARIABLE-CHAR.
*
% Set numeric values into query variables using SET GLOBAL command
MOVE O TO QICLTH.
INSPECT SETG TALLYING QICLTH FOR CHARACTERS.
MOVE O TO TEMP.
INSPECT VNAME1 TALLYING TEMP FOR CHARACTERS.
MOVE TEMP TO KLTHS(1).
MOVE O TO TEMP.
INSPECT VNAME2 TALLYING TEMP FOR CHARACTERS.
MOVE TEMP TO KLTHS(2).
MOVE O TO TEMP.
INSPECT VNAME3 TALLYING TEMP FOR CHARACTERS.
MOVE TEMP TO KLTHS(3).
MOVE 4 TO VLTHS(1).
MOVE 4 TO VLTHS(2).
MOVE 4 TO VLTHS(3).
MOVE 20 TO VVALS(1).
MOVE 40 TO VVALS(2).
MOVE 84 TO VVALS(3).
MOVE 3 TO QIPNUM.
CALL DSQCIB USING DSQCOMM, QICLTH, SETG,
QIPNUM, QIKLTHS, VNAMES,
QIVLTHS, VVALUES, DSQ-VARIABLE-FINT.

* %

Run a Query
MOVE O TO QICLTH.
INSPECT QUERY TALLYING QICLTH FOR CHARACTERS.
CALL DSQCIB USING DSQCOMM, QICLTH, QUERY.

* %

Print the results of the query
MOVE @ TO QICLTH.
INSPECT REPT TALLYING QICLTH FOR CHARACTERS.
CALL DSQCIB USING DSQCOMM, QICLTH, REPT.

*

End the query interface session
MOVE 0 TO QICLTH.
INSPECT ENDQI TALLYING QICLTH FOR CHARACTERS.
CALL DSQCIB USING DSQCOMM, QICLTH, ENDQI.
STOP RUN.

Figure 7-5 (Part 2 of 2). Sample COBOL Program
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COBOL Query CI Program Example 2

Figure 7-6 is an example of the SAA Query CI COBOL communications macro that
has been tailored to fit the AS/400 environment.

B L L L L R R R L R T
NAME: DSQCOMMB

MODULE-TYPE: IBM COBOL/400 Query Management Interface
include file

PROCESSOR: COBOL

DESCRIPTION:
This include file contains the declarations needed
by a COBOL/400 application program for interfacing
with the query management callable interface.
query management is the AS/400 implementation of the
Systems Application Architecture Query Callable
Programming Interface.

Copyright: 5728-SS1 (C) COPYRIGHT IBM CORP. 1989

Lo I S R T T R R T S

LR I I T B R N T T R

B e o T T L T T T X 1

* Structure declare for communications area

01 DSQCOMM.

03 DSQ-RETURN-CODE PIC 9(8) USAGE IS BINARY VALUE 0.

* * Function return code *
03 DSQ-INSTANCE-ID PIC 9(8) USAGE IS BINARY VALUE 0.

* * Identifier from START cmd =
03 DSQ-RESERVE1 PIC X(44).

* * Reserved area *
03 DSQ-MESSAGE-ID PIC X(8).

* * Completion message id *

Figure 7-6 (Part 1 of 3). Example DSQCOMMB
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03 DSQ-Q-MESSAGE-1D PIC X(8).

* * Query message ID *
03 DSQ-START-PARM-ERROR PIC X(8).

* % START parameter in error  *
03 DSQ-CANCEL-IND PIC X(1).

*

% 1 = Command canceled
* 0 = Command not canceled
03 DSQ-RESERVEZ2 PIC X(17).
* * Reserved space -- not for
* application use
03 DSQ-QUERY-DERIVED PIC X(1).

*

*
* %

* © ¥ ¥ * *

= 00 &~

* * 1 = Query was derived from =
* AS/400 QRYDFN *
* * 0 = Query was not derived =*
* * from AS/400 QRYDFN *
03 DSQ-FORM-DERIVED PIC X(1).
* * 1 = Form was derived from
* AS/400 QRYDFN
* * 0 = Form was not derived
* * from AS/400 QRYDFN
03 DSQ-DELETE-ENV PIC 9(8) USAGE IS BINARY VALUE
* * Flag used to delete env.
03 DSQ-RESERVE3 PIC X(924).
* Reserved space -- not for =*
* application use *
* Return code values for DSQ-RETURN-CODE
01 DSQ-SUCCESS PIC 9(8) USAGE IS BINARY VALUE
01 DSQ-WARNING PIC 9(8) USAGE IS BINARY VALUE
01 DSQ-FAILURE PIC 9(8) USAGE IS BINARY VALUE
01 DSQ-SEVERE PIC 9(8) USAGE IS BINARY VALUE
% Callable Interface program name
01 DSQCIB PIC X(7) VALUE "QQXMAIN".
* Values for variable type on CALL parameter
01 DSQ-VARIABLE-CHAR PIC X(4) VALUE "CHAR".
01 DSQ-VARIABLE-FINT PIC X(4) VALUE "FINT".
* Values for query/form derived field in communications area
01 DSQ-DERIVED-NO PIC X(1) VALUE "e".
01 DSQ-DERIVED-YES PIC X(1) VALUE "1".

Figure 7-6 (Part 2 of 3). Example DSQCOMMB
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* Values for the cancel indicator field in communications area

01 DSQ-CANCEL-YES PIC X(1) VALUE "1".

01 DSQ-CANCEL-NO PIC X(1) VALUE "o".
* Yes/No indicator. This indicator can be used
* to test the values
*  returned for the following global variables:
* DSQCATTN - Last command cancel indicator.
* DSQAROWC - Current data completed indicator.
*

01 DSQ-YES PIC X(1) VALUE "1".

01 DSQ-NO PIC X(1) VALUE "o".

Figure 7-6 (Part 3 of 3). Example DSQCOMMB

RPG Language Interface

The Query Management/400 callable interface is accessed by using normal RPG
function calls. The exact description of each function call is provided in the Query
Management/400 RPG communications include member DSQCOM. Query
Management/400 provides an external subroutine called DSQCIR which is used to
run all Query Management/400 commands. The parameters that are passed on
the call to DSQCIR determine whether program variables are being passed.
Program variables must be passed on the following Query Management/400 com-
mands:

START
SET GLOBAL
GET GLOBAL

The other Query Management/400 commands do not specify program variables.

DSQCIR Function Syntax
C CALL DSQCIR
C PARM DSQCOM
C PARM CMDLTH
C PARM CMDSTR
Where:

e DSQCOM is the structure DSQCOM.

e CMDLTH is the length of the command string CMDSTR.
The length is specified as a 4-byte binary field.

e CMDSTR is the Query Management/400 command to be processed.
The command string is specified as a character string of the length specified by
CMDLTH.

DSQCIR Extended Function Syntax
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C CALL DSQCIR

C PARM DSQCOM

C PARM CMDLTH

C PARM CMDSTR

C PARM 1 PNUM

C PARM KLTH

C PARM KWORD

C PARM VLTH

.C PARM VALUE

C .PARM VTYPE
Where:

e DSQCOM is the structure DSQCOM.
e CMDLTH is the length of the command string CMDSTR.
The length is specified as a 4-byte binary field.
e CMDSTR is the Query Management/400 command to be processed.

» The command string is specified as a character string of the length specified by
CMDLTH.

e PNUM is the number of command keywords.

PNUM is specified as a 4-byte binary field.
o KLTH is the length of each specified keyword.

The length of the keyword or keywords is specified as a 4-byte binary field.
» KWORD is the Query Management/400 keyword or keywords.

The keyword string is specified as a character or a structure of characters
whose length are the same as specified by KLTH. An array of characters may
be used, provided all of the characters are of the same length.

e VLTH is the length of each value associated with the keyword.
The length of the associated values is specified as a 4-byte binary field.
e VALUE is the value associated with each keyword.

The value string is specified as a character or a structure of characters or a
4-byte binary field. The type is specified in the VTYPE parameter.

e VTYPE indicates the Query Management/400 data type of the value string
VALUE.

The value type string contains one of the following values, which is provided in
the Query Management/400 communications include member:

DSQVCH indicates that value is character.
DSQVIN indicates that value is an integer (4-byte binary).

Interface Communications Area (DSQCOMMR)

The Query Management/400 interface communications area is part of the communi-
cations include member DSQCOMMR. The interface communications area is
described as a structure named DSQCOM.

The Cl communications area DSQCOM contains the following information that must
not be altered by the calling program:
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DSQRET Binary (4 bytes)
Integer that indicates the status of Query Management/400 proc-
essing after a command is run.

DSQINS Binary (4 bytes)
Identifier that is established by the Query Management/400 during
processing of the START command.

DSQRS1 Character (44 bytes)
Reserved for future use.

DSQMSG Character (8 bytes)
Completion message ID.

DSQQMG Character (8 bytes)
Query message ID.

DSQSPE Character (8 bytes)
Parameter in error when START failed due to a parameter error.

DSQCNL Character (1 byte)
Command cancel indicator; indicates whether the user had can-
celed command processing while Query Management/400 was
running a command:

DSQCLY "VALUE 1"
DSQCLN "VALUE o"

DSQQDR Character (1 byte)
Indicates whether the query information used was derived from a
Query/400 definition.

DSQDRY "VALUE 1" — Object was derived
DSQDRN "VALUE 0" — Object was not derived

DSQFDR Character (1 byte)
Indicates whether the form information used was derived from a
Query/400 definition.

DSQDRY "VALUE 1" — Object was derived
DSQDRN "VALUE 0" — Object was not derived

DSQRS2 Character (23 bytes)
Reserved for future use.

DSQRS3 Character (156 bytes)
Reserved for future use.

Return codes are returned after each call to the Query Management/400 ClI.
Return code values are described by the data interface. For applications to be
portable, values must be referred to by variable name rather than the equated
value because this value may be different on other systems. Return code values
for DSQRET are:

DSQSUC Successful processing of the request.
DSQWAR Normal completion with warnings.
DSQFAI Command did not process correctly.
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DSQSEV Severe error: Query Management/400 session ended for the
applicable instance. Because the Query Management/400 session
ended, additional calls to Query Management/400 cannot be made
using this instance ID.

RPG Language Query Cl Program: Example 1

Figure 7-7 is an example of an RPG language program written for the Query
Management/400 CI.

R R P R P T R R R T Tt kR kR ok

SAMPLE RPG PROGRAM USING QUERY INTERFACE

1) Include member DSQCOMMMR contains the communications
area to be passed to the query interface.

2) Command name Tengths, command names,
variable name lengths, variable names,
variable value lengths, variable values,
are loaded as compile time arrays.

3) It is necessary to pass all interface lengths and
numeric variable information in binary format.

L T R T I T R T I R
* % ok ¥ X ¥ 3k X X X F X Ok

Y R R R R R R T T e e T e ko o ek

H
*
* Compile time arrays of command name Tlengths and values
* variable name lengths and values
* variable content lengths and values
*
E CNL 1 7 90CNV 25 commands
E VNL 1 3 90 VN 7 variable names
E VCL 1 3 90VCv 9 0 variable values
*
I DS
I B 1 280CNL
I DS
I B 1 120VNL
I DS
I B 1 120VCL
I DS
I B 1 40BINARY

Figure 7-7 (Part 1 of 3). Sample RPG Program
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*

* Pull in the communications area
*

I/COPY DSQCOMMR

*

* Start a query interface session:
*

C CALL DSQCIR

C PARM DSQCOM comms area

C PARM CNL,1 command Tength
C PARM CNV,1 START

C PARM 1 BINARY # keywords

C PARM CNL,6 keyword length
C PARM CNV,6 DSQSCMD

C PARM CNL,7 value Tength

C PARM CNV,7 USERCMD1

C PARM DSQVCH DATA 4 CHAR

*

* Set numeric values into query variables using SET GLOBAL command:
*

C CALL DSQCIR

C PARM DSQCOM comms area

C PARM CNL,2 command Tength

C PARM CNV,2 SET GLOBAL

C PARM 3 BINARY # variables

C PARM VNL name lengths

C PARM VNV name values

C PARM VCL variable lengths
C PARM VCvV variable values
C PARM DSQVIN DATA FINT

*

* Run a query:
*

C CALL DSQCIR

C PARM DSQCOM comms area

C PARM CNL,3 command Tength
C PARM CNV,3 RUN QUERY Q1

*

* Print the results of the query:
*

C CALL DSQCIR
C PARM DSQCOM comms area
C PARM CNL,4 command Tength
C PARM CNV,4 PRINT REPORT
* (FORM=F1

* End the query interface session:
*

C CALL DSQCIR
C PARM DSQCOM comms area
C PARM CNL,5 command Tength
C PARM CNV,5 EXIT
*
C SETON LR

*

Figure 7-7 (Part 2 of 3). Sample RPG Program
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*% CNL/CNV Command Tengths and command values
000000OO5START

0000NOO1OSET GLOBAL

000000012RUN QUERY Q1

00O0OOO21PRINT REPORT (FORM=F1

0000OOOO4EXIT

000000007DSQSCMD

0000000O8USERCMD1

*% VNL/VNV Variable name lengths and variable names

000000007MYVARO1
000000007MYVARO2
000000007MYVARO3

*x%x VCL/VCV Variable value lengths and variable values

000000004000000020
000000004000000040
000000004000000084

Figure 7-7 (Part 3 of 3). Sample RPG Program

RPG Language Query Cl Program: Example 2

Figure 7-8 on page 7-33 is an example of the query management CI RPG commu-
nications include member. This version of the communications include member

has been tailored for the AS/400 system environment.
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I***************************************************************

I* *
I+ NAME: DSQCOMMR *
I* *
I* MODULE-TYPE: IBM RPG/400 Query Management Include File *
I* *
I* PROCESSOR: RPG *
I* *
I+ DESCRIPTION: *
I* This include file contains the declarations needed *
Ix by an RPG/400 application program for interfacing *
Ix with the query management callable interface. *
Ix Query management is the AS/400 implementation of the =*
I Systems Application Architecture Query Callable *
I Programming Interface. *
I* *
I* Copyright: 5728-SS1 (C) COPYRIGHT IBM CORP. 1989 *
I* *

I***************************************************************

I***************************************************************

Ix QUERY INTERFACE INCLUDE *
I* *
I~ DSQCOM Definition, contains QUERY interface variables: *
I* *
I* DSQRET - Status of QUERY processing *
Ix DSQINS - SAA QUERY identifier *
I DSQRS1 - Reserved *
I DSQMSG - Completion message-ID *
I DSQQMG - QUERY message ID *
Ix DSQSPE - START fail parameter error *
I DSQCNL - Command cancel indicator *
I* DSQQDR - Query was derived from AS/400 QRYDFN =
I* DSQFDR - Form was derived from AS/400 QRYDFN =
I DSQDEN - Environment deletion indicator *
I DSQRS2 - Reserved *
I DSQRS3 - Reserved *
I DSQRS4 - Reserved *
I DSQRS5 - Reserved *
Ix DSQRS6 - Reserved *
I* *
I***************************************************************
IDSQCOM DS

Figure 7-8 (Part 1 of 3). Example DSQCOMMR
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B 1 A40ODSQRET
B 5 8ODSQINS
9 52 DSQRS1

53 60 DSQMSG

61 68 DSQQMG

69 76 DSQSPE

77 77 DSQCNL

78 94 DSQRS2

95 95 DSQQDR

96 96 DSQFDR

97 100 DSQDEN
101 356 DSQRS3
357 612 DSQRS4
613 868 DSQRS5
8691024 DSQRS6

el e N e e B e B B T e I e A e R I ]

I* DSQRET - DSQ return code meanings

I SUCCESS -- value 0

I* WARNING -- value 4

I FAILURE -- value 8

I SEVERE -- value 16

I*

I 0 C DSQSUC

| 4 C DSQWAR

I 8 C DSQFAI

I 16 C DSQSEV

I*

I*» DSQCNL - DSQ cancel indicator meanings

I* CANCEL YES -- value '1'

I CANCEL NO -- value '0'

I*

I 1! C DSQCLY

I 0" C DSQCLN

I*

I* DSQQDR/DSQFDR - DSQ QRYDFN derivation indicator meanings
I* DERIVED YES -- value '1'

I DERIVED NO -- value '0'

I*

I "' C DSQDRY

I o' C DSQDRN

I*

I* DSQYES/DSQNO - DSQ constants for the values returned
I for the following global variables:
I DSQCATTN - Last command cancel indicator.
I DSQAROWC - Current data completed indicator.
I*

I 1! C DSQYES

I o' C DSQNO

I*

Figure 7-8 (Part 2 of 3). Example DSQCOMMR
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I* DSQCIR - Interface program call name definition

I*

I "QQXMAIN' C DSQCIR
I*

I* DSQVCH - contains constant value 'CHAR'

I DSQVIN - contains constant value 'FINT'

I*

I 'CHAR' C DSQVCH
I "FINT' C DSQVIN
I*

I END OF DSQCOM QUERY INCLUDE

I************************************************************

Figure 7-8 (Part 3 of 3). Example DSQCOMMR

Using Subprograms to Access the CI

You can use subprograms to access the query management callable interface (Cl).
Subprograms relieve you of most of the data manipulation necessary to access the

CL

This section describes subprograms and how to use them in handling queries.

This section describes the listings for seven subprograms that represent the more
common functions performed. Create different subprograms if you find there are
other commonly used functions in your particular environment.

When using the subprograms, consider the following issues:

If the calling program calls the subprogram only once (or infrequently), end the
subprogram when returning to the calling program. Refer to the RPG/400*
User’s Guide for more details on calling other programs.

Once the Cl is started, an instance identifier is allocated. Therefore, the data
structure DSQCOM is passed from program to program. You must pass this
instance identifier to the Cl for each access under that session.

If the application programs using these subprograms are run on an AS/400
system different from the one that created the subprograms, object code ver-
sions of these subprograms need to be on the AS/400 system running the pro-
grams.

If the application programs using these subprograms are run on a non-AS/400
system, object code versions of programs that perform the same function must
be created on that system.

Note: The code described in this chapter is written in RPG/400 language and
does not necessarily compile on non-AS/400 systems.

The code provided in this chapter is written in RPG, but you can develop
similar functions in other programming languages. You can also access the
RPG/400 subprograms, once compiled, from a COBOL program.

The following sections describe how you can use subprograms to accomplish the
commonly used query management functions. Following each description is the
example subprogram created to accomplish the query management task.
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START Subprogram
The values for the keywords DSQSMODE, DSQSCMD, DSQSRUN, and
DSQSNAME are passed to this program as a string of 132 characters. The first 33
characters represent the DSQSMODE keyword value, the next 33 characters repre-
sent the DSQSCMD keyword value, the next 33 the DSQSRUN keyword value, and
the last 33 the DSQSNAME keyword value. Left-justify the keyword values you
type. If a keyword value is not used, it still must be passed, but as a string of 33
blank characters.

The START subprogram reads the passed keyword values string, tests for blank
values, and calculates the lengths of the values. It also strings together the start
command, keywords, and keyword values with the necessary lengths and calls the
programmable interface. The interface is started and the START subprogram is
ended with control returned to the calling program.
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START COMMAND CPI QUERY INTERFACE HANDLER

1) Include member DSQCOMMR contains the communications

area to be passed to the query management interface.
This program handles the START CPI QM interface

command. It reads the DSQ keywords information to be

The keyword information is passed to this program in the
form of 4 values which are the 4 keyword values to be
passed to query management. This program calculates

the length of each keyword name and keyword value and
strings the necessary information into arrays for
passing to the query management callable interface.

L R . . B S N S
w N
~ ~

ECE S T B B

hkkkhkkhhkkhhhkkhkhkhkkkhhkhkhkkkhkhkhhhhhhhhkhkkhhhhhkhhkhdhhdhhkhrdhhhhrhkrririk

H

o

E LTH 1 4 90 KEY 8 lengths of k/wds

E STA 4 33 k/wd vals passed

E KEL 4 90 keyword lengths

E KEN 30 1 keyword names

E VAL 4 90 value lengths

E VAV 81 1 value values

E TST 33 1 test value length
*

I DS

I B 1 40BINI

I B 5 80BIN2

I B 9 240KEL

I B 25 400VAL

1/COPY BPLIB/QRPGSRC,DSQCOMMR

*

* receive the passed start command keyword values:
*

C *ENTRY PLIST
C PARM DSQCOM comms area
C PARM STA keywords passed

*

* prepare keyword name lengths, names, value lengths, values
*

C Z-ADD1 Y 20 initialize
C Z-ADD1 W 20 counters

C Z-ADDO KEL and numeric
C Z-ADDO VAL arrays

Figure 7-9 (Part 1 of 2). Example START Subprogram

Chapter 7. Callable Interface

7-37



C v DOUEQ4 look at each
C ADD 1 v 10 passed keyword
C STA,V COMP +BLANKS 50value & process
C *IN50 IFEQ '0' if not blank
*
C ADD 1 X 10 keyword name
C MOVE LTH,V KEL, X lengths array
*
C t LOKUPKEN, Y 60 string keyword
C MOVE KEY,V WORK1 8 name into
C MOVEAWORK1 KEN, Y names array
*
C MOVEASTA,V TST find keyword
C Z-ADD1 VA 20 value length
C ' LOKUPTST,Z 61 and move
C 61 SUB 1 Z to keyword
C N6l Z-ADD33 VA value lengths
C Z-ADDZ VAL, X array
*
C ! LOKUPVAV,W 62 string keyword
C MOVE STA,V WORK2 33 value into
C MOVEAWORK?2 VAV, W values array
*
C END
C END
*
* start the quer) erface sessi
*
C CALL DSQCIR
C PARM DSQCOM comms area
C PARM 5 BIN1 command length
C PARM 'START' CHAR1 5 START
C PARM X BIN2 # keywords
C PARM KEL keyword lengths
C PARM KEN keyword names
C PARM VAL value lengths
C PARM VAV values
C PARM DSQVCH CHAR2 4 CHAR
*
C MOVE '1' *INLR
*
*% start DSQ keyword name Tengths and names loaded as compile time array
000000008DSQSMODE
000000007DSQSCMD
000000007DSQSRUN
000000008DSQSNAME

Figure 7-9 (Part 2 of 2). Example START Subprogram
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SETC Subprogram

The SETC subprogram performs the SET GLOBAL variable function for a character
value to be passed to the Cl. The SETC subprogram handles one variable at a
time. The variable name and value are passed to this program as two separate
parameters. The name can be up to 10 characters long, and the value up to 20
characters long.

This subprogram calculates the necessary lengths, strings the information together,
and calls the programmable interface. The variable is set as CHAR data type, and
control then returns to the calling program.

Note: The SETC subprogram is not ended because it may be called a number of
times in the session.
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SET GLOBAL COMMAND (CHARACTER VARIABLE)
CPI QUERY INTERFACE HANDLER

1) Include member DSQCOMMR contains the communications
area to be passed to the Query Interface.

2) This program handles the SET GLOBAL Query Interface
command for variable values to be passed to the
interface as CHAR type.

3) It reads the variable name and value, calculates the
length of each, and passes the information to Query
Management.

4) The program handles one variable at a time, the length
of the variable name can be a maximum of 10 characters
and the length of the variable value can be a maximum
of 20 characters.

L I S N B S S N N
X% ok X Ok F X X X

* % X X ok F * X

khkkkkkkkkkkhkkkhkkhkkkhkhkhkhkhkkhkhkkhkhkkhhkhkkkhkkhkkhkkkhkkkhkkkhkkhkhkkhkhkkkkkk

H
*
E TNL 10 1 test name length
E TVL 20 1 test value Tength
*
I 'SET GLOBAL' C CMD
*
I DS
I B 1 40BINI
I B 5 80BIN2
I B 9 120BIN3
I B 13 160BIN4

1/COPY BPLIB/QRPGSRC,DSQCOMMR

*

* receive the passed variable name and value:
*

C *ENTRY PLIST

C PARM DSQCOM comms area

C PARM VARNAM 10 variable name
C PARM VARVAL 20 variable value

*

* calculate the variable name Tength and variable value Tength:
*

C MOVEAVARNAM TNL

C Z-ADD1 X 20 X = last
C ' LOKUPTNL, X 60 non blank
C 60 SUB 1 X character
C N60 Z-ADD10 X in name

Figure 7-10 (Part 1 of 2). Example SETC Subprogram
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E

Z-ADD20
VARVAL IFNE *BLANKS
MOVEAVARVAL
AGAIN TAG
v COMP TVL,Y
61 SUB 1
61 GOTO AGAIN
END

OOOOOOO0O

*

* set the global variables:
*
CALL DSQCIR
PARM
PARM 10
PARM CMD
PARM 1
PARM X
PARM
PARM Y
PARM
PARM DSQVCH

OOOOOOOOOO0O

*

C RETRN

TVL

DSQCOM
BIN1
CHARLT 10
BIN2

BIN3
VARNAM
BIN4
VARVAL
CHARZ 4

Figure 7-10 (Part 2 of 2). Example SETC Subprogram

Subprogram

61

if value
blank pass
20 blanks

Y = last
non blank
character
in value

comms area
command Tength
SET GLOBAL

# variables

var name length
variable name
var value Tngth
variable value
CHAR

The SETA subprogram performs the SET GLOBAL variable function for a character
value to be enclosed in apostrophes and then passed to the Cl. This function is
required when creating a query that compares a data item to a constant character
value (DEPT = 'ACCT'). The variable name and value are passed to this program
as two separate parameters. The name can be up to 10 characters long and the

value up to 20 characters long.

This program encloses the value in apostrophes, calculates the necessary lengths,
strings the information together, and calls the programmable interface. The vari-
able is set as CHAR data type, and control then returns to the calling program.

Note: The SETA program is not ended because it may be called a number of

times in the session.
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SET GLOBAL COMMAND (APOSTROPHE ENCLOSED CHARACTER
VARIABLE) CPI QUERY INTERFACE HANDLER

1) Include member DSQCOMMR contains the communications
area to be passed to the query management interface.

2) This program handles the SET GLOBAL interface
command for variable values to be enclosed in
apostrophes and passed to the interface as CHAR type.

3) It reads the variable name and value, calculates the
length of each, encloses the value in apostrophes,
and passes the information to query management.

4) The program handles one variable at a time, the length
of the variable name can be a maximum of 10 characters
and the length of the variable value can be a maximum
of 20 characters.

F %k kX ¥ X F kX X X X Ok X F X X F F

L R R T I T T R . T

B R T R kR kR R Rk ks

H
*
E TNL 10 1 test name length
E TVL 22 1 test value Tength
*
I 'SET GLOBAL' C CMD
*
I DS
I B 1 40BINI
I B 5 80BIN2
I B 9 120BIN3
I B 13 160BIN4

I/COPY BPLIB/QRPGSRC,DSQCOMMR

*

* receive the passed variable name and value:
*

C *ENTRY PLIST

C PARM DSQCOM comms area

C PARM VARNAM 10 variable name
C PARM VARVAL 20 variable value

*

* calculate the variable name Tength and variable value Tength:
*

C MOVEAVARNAM TNL

C Z-ADD1 X 20 X = last
C vt LOKUPTNL,X 60 non blank
C 60 SUB 1 X character
C N60 Z-ADD10 X in name

Figure 7-11 (Part 1 of 2). Example SETA Subprogram
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C MOVE '''! TVL,1 set up first
C MOVEAVARVAL TVL,2 apostrophe

C Z-ADD21 Y 20

C AGAIN TAG Y = last

C ' COMP TVL,Y 61 blank

c 61 SuB 1 Y ) character

C 61 GOTO AGAIN

C ADD 1 Y set up last
C MOVE '''! TVL,Y apostrophe

*

* set the global variables:
*

C CALL DSQCIR

C PARM DSQCOM comms area

C '‘PARM 10 BIN1 command length
C PARM CMD CHAR1 10 SET GLOBAL

C PARM 1 BIN2 # variables

C PARM X BIN3 var name length
C PARM VARNAM variable name
C PARM Y BIN4 var value Ingth
C PARM TVL variable value
c PARM DSQVCH CHARZ2 4 CHAR

*
C RETRN

Figure 7-11 (Part 2 of 2). Example SETA Subprogram

SETN Subprogram

The SETN subprogram performs the SET GLOBAL variable function for a numeric
value (nonbinary) to have a decimal point and trailing sign inserted and then
passed to the Cl. This function is required when creating a query that compares a
numeric data item to a constant value (AMOUNT = 525.30-).

The variable name, the variable value, and the number of decimal positions are
passed to this program as three separate parameters. The name can be up to 10
characters long, the value must be 15 numeric digits long, and the number of
decimal places 2 numeric digits long. The value and decimal positions must be
passed as standard numeric data (do not left-justify before passing). The subpro-
gram inserts a decimal point if specified, adds a minus sign if the number is nega-
tive, calculates the necessary lengths, strings the information together, and calls the
programmable interface. The variable is set as CHAR data type, and control
returns to the calling program.

Note: The SETN subprogram is not ended because it may be called a number of
times in the session.
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SET GLOBAL COMMAND (NUMERIC - NON BINARY INTEGER)
CPI QUERY INTERFACE HANDLER

1) Include member DSQCOMMR contains the communications
area to be passed to the query management interface.

2) This program handles the SET GLOBAL interface
command for variable values to be passed to the
interface as numeric data CHAR type.

3) It reads the variable name and value, calculates the
length of each, inserts the decimal point and leading
negative sign (if required) and passes the information
to query management.

4) The program handles one variable at a time, the length
of the variable name can be a maximum of 10 characters
and the length of the variable value can be a maximum
of 15 numeric digits (plus sign and decimal point).

¥ % ¥ X Kk ok kX X X X Gk ¥ X X F F F *
L I I S R B B . B B

kkkkkkkhhhkhkkkkhhhhhhkhrkhhdhdhkhhhddrrhhrdhrhkhhhhrrdhhhdhrrhkkhhhiikk

H
*
E TNL 10 1 test name length
E TVL 17 1 variable value
*
I 'SET GLOBAL' C CMD
*
I DS
I B 1 40BINI
I B 5 8O0BIN2
I B 9 120BIN3
I B 13 160BIN4
1/COPY BPLIB/QRPGSRC,DSQCOMMR
*
* receive the passed variable name and value:
*
C *ENTRY PLIST
C PARM DSQCOM comms area
C PARM VARNAM 10 variable name
C PARM VARVAL 150 variable value
C PARM VARDEC 20 decimal places
*
* calculate the variable name length:
*
C MOVEAVARNAM TNL
C Z-ADD1 X 20 X = last
C v LOKUPTNL, X 60 non blank
C 60 SUB 1 X character
C No60 Z-ADD10 X in name

Figure 7-12 (Part 1 of 2). Example SETN Subprogram
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*

* set up the variable with decimal point and Teading minus sign:

*
MOVE *BLANKS
MOVE VARVAL
VARVAL COMP 0
MLLZO'8'

()]
—

*

VARDEC IFEQ 0
MOVEAVARCHA
61 MOVE '-'
GOTO PASS
END

*

MOVEAVARCHA
61 MOVE '-!

Z-ADD16

Z-ADD17
AGAIN TAG

MOVE TVL,Y

SUB 1
VARDEC IFNE ©

SUB 1

SUB 1

GOTO AGAIN

END

MOVE '.'

*

OO OO0

PASS TAG

*

* set the Global Variables:

*
CALL DSQCIR
PARM
PARM 10
PARM CMD
PARM 1
PARM X
PARM
PARM 17
PARM
PARM DSQVCH

OOOOOOOOOOO0n

*

C RETRN

TVL
VARCHA 15

VARCHA

TVL,3
TVL,2

TVL,Z
VARDEC

Y

yA

TVL,Y

DSQCOM
BIN1
CHARL 10
BIN2

BIN3
VARNAM
BIN4

TVL

CHARZ 4

Figure 7-12 (Part 2 of 2). Example SETN Subprogram

RUNQ Subprogram

61

Clear array
Setup as alpha
Negative value
so strip sign

Processing
if value
has no
decimals

E I

Processing
if value
has
decimals

Move each
array
position
over one
place until
decimal
location

is reached

EE I R S S T . N

comms area
command Tength
SET GLOBAL

# variables

var name length
variable name
var value Ingth
variable value
CHAR

The RUNQ subprogram activates the RUN QUERY interface. The query name and
form name are passed to the program as a string of 42 characters. The first 21
characters constitute the query name, and the last 21 characters are the form

name.

The query name and form name must be left-justified. If the form is not being
used, positions 22 to 42 of the string must still be passed, but as blank characters.
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The RUNQ subprogram reads the passed query and form names, tests for blank
forms, calculates lengths, formats the RUN QUERY command, and calls the pro-
grammable interface. After the query is run, the RUNQ subprogram returns control
to its calling program.

Note: The RUNQ subprogram is not ended because it may be called a number of
times in the session.

khkkhkkkhkkhhkkhkhkhkhhhhkhkhkkhhkhhkhkhkhkhkhkkhkhkhhhkhkhkhkkhkhhkhhkkhkkhkkhkhkkhkkhkkkkk

RUN QUERY COMMAND CPI QUERY INTERFACE HANDLER

1) Include member DSQCOMMR contains the communications
area to be passed to the query management interface.

2) This program handles the RUN QUERY interface command.
It reads the passed query name and form information,
reformats it, then passes the information to query
management.

Lo T R T I T R
* Ok % X X F F X ¥ X *

B R e T o R R R R R R R kR R R R R R R Rk R R R R

H
*

E VAL 59 1 value to pass
*

IRUNQ DS

I 1 21 QNAM

I 22 42 FNAM

I DS

I B 1 40BINL

I/COPY BPLIB/QRPGSRC,DSQCOMMR

*

* receive the passed run query command information:
*

C *ENTRY PLIST
C PARM DSQCOM comms area
C PARM RUNQ query and form

*

* prepare the run query command:
*

C MOVEA'RUN' VAL Set up RUN

C MOVEA'QUERY'  VAL,5 QUERY and

C MOVEAQNAM VAL,11 Query name

C Z-ADD12 X 20 Set array index

Figure 7-13 (Part 1 of 2). Example RUNQ Subprogram
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C FNAM IFNE *BLANKS Only if form

C t LOKUPVAL,X 60Find next blank
C ADD 1 X Teave a space &
C MOVEA' (FORM="' VAL,X insert (FORM=

C ! LOKUPVAL, X 60Find next blank
C MOVEAFNAM VAL, X form name

C END

*

C t LOKUPVAL, X 61Find last blank
C 61 SUB 1 X Last non blank
C N61 Z-ADD59 X No blanks left

*

* process the run query command:
*

C CALL DSQCIR
C PARM DSQCOM comms area
C PARM X BIN1 command length
C PARM VAL command
*
C RETRN

Figure 7-13 (Part 2 of 2). Example RUNQ Subprogram

RUNP Subprogram

The RUNP subprogram activates the RUN PROC interface. The procedure name
is passed to the program as a string of 33 characters. The procedure name must
be left-justified. The RUNP subprogram reads the passed procedure name, calcu-
lates lengths, formats the RUN PROC command, and calls the programmable inter-
face. After the procedure is run, the RUNP subprogram returns control to the
calling program.

Note: The RUNP subprogram is not ended because it may be called a number of
times in the session.
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****************************************************************

RUN PROC COMMAND CPI QUERY INTERFACE HANDLER

1) Include member DSQCOMMR contains the communications
area to be passed to the query management interface.

2) This program handles the RUN PROC interface command.
It reads the passed procedure name and form information,
reformats it, calculates the length, then passes the
information to query management.

% % % ok ok * ok *k * % X
* % F ok ¥ Ok F ok F F ¥

****************************************************************

E VAL 42 1 value to pass

I DS
I B 1 40BINI
1/COPY BPLIB/QRPGSRC,DSQCOMMR

*

* receive the passed run procedure command information:
*

C *ENTRY PLIST
C PARM DSQCOM comms area
C PARM RUNP 33 procedure name

*

* prepare the run procedure command:
*

C MOVEA'RUN' VAL Set up RUN

C MOVEA'PROC' VAL,5 PROC and

C MOVEARUNP VAL, 10 Procedure name
*

C Z-ADD11 X 20 Set array index

C ! LOKUPVAL, X 60Find last blank

C 60 SUB 1 X Last non blank

C No60O 7-ADD42 X No blanks left

*

* process the run procedure command:
*

C CALL DSQCIR
C PARM DSQCOM comms area
C PARM X BIN1 command length
C PARM VAL command
*
C RETRN

Figure 7-14. Example RUNP Subprogram
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EXIT Subprogram

The EXIT subprogram requires no additional parameters to the DSQCOM commu-
nications area. When called, it ends the query interface, ends itself, then returns to
the program that called it.

B e R R R o T T T T

EXIT COMMAND CPI QUERY INTERFACE HANDLER

1) Include member DSQCOMMR contains the communications
area to be passed to the query management interface.
2) This program handles the EXIT interface command.
It passes to query management the command length
and command.

L TR R .

* Ok X 3k F X % F X X

HRHEKHRFER IR R F IR KA KKk KAk ok de ok ok ek ko ko ek ok koo e ke ok Kok
H

*

I DS

I B 1 40BINl

I/COPY BPLIB/QRPGSRC,DSQCOMMR

*

* receive the passed communications area:

*

C *ENTRY PLIST

C PARM DSQCOM comms area

*

* call the interface and end the session:
*

C CALL DSQCIR
C PARM DSQCOM comms area
C PARM 4 BIN1 command length
C PARM 'EXIT' DATA 4 command
*
C MOVE '1' *INLR end program

Figure 7-15. Example EXIT Subprogram
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Chapter 8. Exported and Imported Objects

You can export certain Query Management/400 objects to manipulate them with an
editor or an application or to transport them from one environment to another. The
objects can be exported by the same or another query product. You cannot export
the contents of a sort sequence table associated with a *XQMQRY object. The fol-
lowing sections describe the formats for exporting a query, procedure, and form
object.

Note: Query Management/400 queries with the attribute PROMPT are exported in
the same way as queries with the attribute SQL. See Systems Application
Architecture* Structured Query Language/400 Query Manager User’s Guide,
SC41-0037, for information about prompted queries.

General Object Formats

This section presents Query Management/400 formats that are common across a
number of systems. Other formats, specific to each Query Management/400
object, are discussed in later sections.

Comments in Externalized Query Management/400 Objects

An object comment becomes an externalized object when it is displayed either
on-line or on printed copy. An object comment is allowed in an externalized Query
Management/400 form, query, or procedure object. The comment must be speci-
fied as a V record with a field number of 1001 and a maximum length of 50. A
comment longer than 50 characters will be truncated. The comment is generated
in the externalized object when it is exported. The comment record, if present,
must immediately follow the H record. The H record type field must be:

e F for a form.
* Q for a query.
» P for a procedure.

Follow this sequence when importing to determine which text description is used on
the Query Management/400 object:

If the COMMENT= option is specified, the value for this option will be used.
¢ [f member text is in the member, the member text will be used.

* If a comment is in the object, this comment will be used.

* If no comment exists, the text description will be blank.

Follow this sequence when exporting to determine which text description is written
to the externalized Query Management/400 object:

* If the COMMENT= option is specified, the value on this option will be used.
* If the COMMENT-= option is not specified, the text description in the Query
Management/400 object will be used.

The H and V records are the only parts of the encoded format that are allowed for
query or procedure objects. Attempting to use other record types such as T, R, E,
and * will generate unpredictable results.

Comments may not span multiple lines and may not be used inside other com-
ments. A comment begins with '/*' and ends with '*/'.
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The procedures have object and user comments. An object comment in a proce-
dure must be inside comment delimiters with no intervening blanks between the
start comment and the record identifier. User comments are ignored at run time.

The following is an example of a procedure with both an object comment and some
user comments:

/*H QM4 01 P 01 E V W E R 01 03 90/07/24 13:30 */
/*V 1001 016 SALES PROCEDURE */

"IMPORT QUERY SALES FROM QRYSRC'

'RUN QUERY SALES' /+Total sales query*/

'"PRINT REPORT' /*Management reportx/

The following is an example of an object comment in a query:

H QM4 01 Q 01 EV W E R 01 03 90/06/38 01:25
V 1001 011 SALES QUERY

SELECT SALARY FROM SALESFILE WHERE

SALARY > 50000

External Formats

The summary below explains the formats for objects. Respective formats for these
objects are discussed in later sections.

Procedures Panel format
SQL Queries Panel format
Form Encoded format

Panel Format

This format consists of a number of fixed-length records containing the object as a
series of text strings. The object is not formatted in any special way within the
records. It remains as composed by your application or as entered from your ter-
minal.

Objects written out in this format have the following attributes:

¢ Logical record length of 79 bytes
* Fixed length record format.

Encoded Format

This external format allows you to access those Query Management/400 objects
that contain more structure than the simple panel format objects. Use this format
only for FORM objects.

Size of the Encoded Format
The encoded format must have record lengths of up to 150 characters.

Records that Make Up the Base Encoded Format

The formats of those records that make up the base encoded format are described
below. Other encoded format record types (associated with specific Query
Management/400 objects) are discussed in later sections that deal with the external
formats of the individual objects.

For each record type there is a description of its purpose, actual contents, format,
and a set of notes on its usage. There are also record descriptions that provide a
precise and exhaustive list of the possible values for each field in the record.
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Some of these fields (particularly in the header record) may contain only a single
value. This is indeed intentional and often signifies that other values will be allow-
able for the field in future releases of Query Management/400.

The base set of record types in the encoded format includes:

Record

Type Descriptive Name

ah “Header (“H”) Record”

Ve “Value (“V”) Records” on page 8-7

“T” “Table Description (“T”) Records” on page 8-9
e “Table Row (‘R”) Records” on page 8-11

e “ End-of-Object (‘E”) Record” on page 8-13
o “Application Data (") Record” on page 8-14

Applications should be written to tolerate fields that are not defined here; that is,
applications should ignore fields and records that are not defined or understood.
Toleration of such fields will allow an application to run with an object generated by
a future implementation of Query Management/400. This design would also allow
toleration of an object containing non-SAA functions.

Header (“H”) Record

The H record identifies the contents of an externalized object (an object is an
externalized object when it is being displayed either on-line or on hard copy). It
contains information describing the characteristics of the object as well as the file
format.

The following figures summarize the contents of the header record:
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FORMAT: Hdppp rr t oo f u s na cc ii yy/mm/dd hh:mm
.
d dd dddddd d d d d

| ]

fixed format

WHERE : H indicates this is an object Header record
d is the data field delimiter for this record
only -- a blank
ppp is the product identifier:
QM4
rr is the product level in which the object

was produced:
03, 04, 05, etc.

t is the type of object in this file:
F for form, Q for query, P for procedure
00 is the product object level at the time when

the given type of object was produced:
01, 02, 03, etc.

f is the format of the object in this file:
E for encoded format
u indicates the status of the object:

E for contains Errors
W for contains Warnings
V for Valid
S indicates the subset of the object included:
W for Whole object

Figure 8-1 (Part 1 of 2). Header Record Description
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EXAMPLE:

cc

i1

yy/mm/dd
hh:mm

indicates the language of the exported
object.
E English

is the action against the item:

R for Replace object
is the length of the control area in the
beginning of each following record (including
the 1-byte record type):

01 for Forms
is the Tength of the integer length fields
specified in "V" and "T" type records:

03 for all objects
date stamp
time stamp

HQM4 03 FO3 EV WER®OL 03 89/09/23 15:21

(QM4 FORM file at "object level" 3, written in the
encoded format, with no errors or warnings, in entirety
in English, usable for complete replacement, with 1
byte of control area, and 3 bytes for integer lengths)

Figure 8-1 (Part 2 of 2). Header Record Description

The following figure summarizes the location and contents of each of the fields in
the header record. The field names used here were defined in the previous figure
describing the entire header record. Object-specific values are noted as appro-

priate.
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Possible Required Default if
Field Columns  Values on Input Blank on Input
H 01 H yes
d 02 (blank) no (not used on input)
pPpPP 03-05 QM4 yes
rr 07-08 03 no (not used on input)
t 10 F (form) yes

Q (query)

P (procedure)
00 12-13 03 no current object level
f 15 E yes
u 17 EWV no (not used on input)
3 19 W no (not used on input)
n 21 E (English) no (not used on input)
a 23 R yes
cc 25-26 01 (form) no (not used on input)
iq 28-29 03 no (not used on input)
yy/mm/dd 31-38 (dates) no (not used on input)
hhzmm 40-44 (times) no (not used on input)

Figure 8-2. Header Record Fields

Notes to Figure 8-2:

e The header record must be the first record in the external file.

« If the record is shorter than its fixed format length, those fields (or portions of

AS/400 Query Management/400 Programmer's Guide and Reference

fields) left unspecified are assumed to be blank.

The object level (“00”) is used to denote a change in the externalized format of
an object. When a particular level of Query Management/400 changes the
external format of an object, the object's level number is incremented. In this
way, an application can use this number to determine the format of the object's

records.

The control area (with length “cc”) is a fixed area in the beginning of each of
the encoded format records (except the header record) that contains control
information pertaining to the given record; the control area contains information

such as the record type and a record continuation indicator.




» The subset, format, action, control area length, and integer length fields have
been included in the header record for future extensions to the encoded format.

¢ In the future, additional fields will be added to the end of the header record.

Value (“V”) Records

The V record is used to provide a value for a single nontabular field in an object
(like a FORM OPTIONS field). It includes the unique field number, the field's value,
and its length.

The following figure summarizes the contents of the V record:

FORMAT: Ve..cdf..f 1..1 v..v

d d d

control area record info

WHERE: v indicates this is a Value record
c..c is the remainder of the control area for this
record
(reserved for future use)
d is the data field delimiter for this record
only -- a blank
f..f is the field number
e.g. 1201, 1509
1..1 indicates the length of the data value:
an * used instead of a numeric value
indicates that the data value is delimited
by the end of the record
V..V is the data value (in printable form)

EXAMPLES: V 1511 004 NONE

(Form field 1511 with length of 4 and value 'NONE')

Figure 8-3. Value Record Description

The following figure summarizes the location and contents of each of the fields in
the V record. The field names used here were defined in the previous figure
describing the entire V record. Object-specific values are noted as appropriate.
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Control Area

Field Columns Values on Input Blank on Input
v 01 v yes
c..c 02 (x) n/a
X 02 (blank) n/a

Possible Required Default if

Remainder of Record

Offsets past Possible Required Default if

Field Control Area Values on Input Blank on Input
d +01 (blank) no
f..f +02-05 1001-9999 yes
1..1 +07-09 * yes
000-999
V..V +11-end (data) no (b1ank)

Figure 8-4. Value Record Fields

Notes to Figure 8-4:

An omitted data value (like end-of-record), or blanks only following the “*”
implicitly indicate that a null (the same as a blank) value is to be applied to this
field.

To explicitly set a field to blank, the field must have a specified positive length
and a blank data value.

Fields are set to their default values when the object is updated if

— The specified length is zero, or
— No length is specified.

Query Management/400 issues a warning when it finds a field length of zero to
indicate that the default value is set for this field.

If the specified length is shorter than the supplied data value, Query
Management/400 uses the specified length and issues a warning message.

If the specified length is longer than the supplied data value, Query
Management/400 sets the data value without extending beyond the end of the
record and issues a warning message.

IBM is retaining the length field for future V record uses in which an explicit
length may be specified (for example, to indicate significant blanks), and for the
possibility of V record expansion.
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Table Description (“T”) Records

The T record is used to describe the content and format of the table of values that
follows. The contents of a T record determine the contents of all R (row) records for
this table. A T record indicates which table is being described (by its unique table
number), which columns are included (by their unique field numbers), in what order
they appear, and the lengths of the values in these columns.

The following figure summarizes the contents of the T record:

FORMAT: Tc..cdt..t n..nm..m f..f 1..1 f..f 1..1

control area repeating field & length pairs
WHERE : T indicates this is a Table description record
c..C is the remainder of the control area for this
record, consisting of:
X
where:
X is blank (reserved for future use)
d is the data field delimiter for this record
only -- a blank
t..t is the tabie number
e.g. 1110, 2710
n..n is the number of rows ("R" records) in this
table:

an * used instead of a numeric value
indicates that the table consists of all
of the "R" records which follow
m..m is the number of columns (field and length
pairs) in this table
e.g. 003, 006
f..f is the field number for this column
e.g. 1113, 2712
1..1 is the length of the data values in this
column
e.g. 005, 012

EXAMPLES: T 1116 5 2 1112 7 1113 18

(Form table 1110 containing 5 rows and 2 columns, with
column 1112 of length 7, and column 1113 of length 18)

Figure 8-5. Table Record Description

Chapter 8. Exported and Imported Objects  8-9



The following figure summarizes the location and contents of each of the fields in
the T record. The field names used here were defined in the previous figure
describing the entire T record. Object-specific values are noted as appropriate.

Control Area

Possible Required Default if

Field Columns Values on Input Blank on Input
T 01 T yes
c..c 02 (x) n/a
X 02 (bTlank) n/a

Remainder of Record

Offsets past Possible Required Default if

Field Control Area Values on Input Blank on Input
d +01 (blank) no
t..t +02-05 1001-9999 yes
n..n +07-09 * yes
000-999
m..m +11-13 000-999 yes
f..f +15-18 1001-9999 yes
+24-27
1..1 +20-22 000-999 yes
+29-31
etc.

Figure 8-6. Table Record Fields

Notes to Figure 8-6:

¢ |f the number of R records following the T record does not exactly match the
numeric row count specified in the T record, an error condition results.

* The number of f..f / .. pairs is limited to the number of columns in the given
table.

e The number of columns should agree with the following number of column field
numbers and lengths. If not, a warning message is issued and the number of
columns used is the number of field numbers/column data value lengths in the
T record.

* The order of f..f/l..| pairs is arbitrary.

¢ All of the R records immediately following a T record (that is, those associated
with a single table) must contain values of the exact lengths specified for each
column in the T record. Records shorter than the implied length result in blank
or blank-padded values.

» Query Management/400 sets columns with a length of zero (or not specified) to
their default values when the object is updated.

* Query Management/400 issues a warning message for columns with a speci-
fied length of zero to indicate that it set the default value for this column.
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* A table with zero rows in it (or not included in the file) has the same effect as
applying columns of length zero to the table; Query Management/400 sets all of
the columns to their default values.

¢ To set a column field to blank, the column must have a positive length in the T
record and a blank value in the R record.

Table Row (“R”) Records

The R record is used to provide a set of values for a single row in the current table.
It consists of an ordered list of values as described by the associated T record. An
R record must exactly match the description of the positions and lengths of the data
values, as specified in the T record.

The following figure summarizes the contents of the R record:

control area

FORMAT : Rc..cdv..v v..v v..v ...

1ist of values

WHERE : R indicates this is a table Row record
C..C is the remainder of the control area for this
record, consisting of:
X
where:
X is blank (reserved for future use)
d is the data field delimiter for this record
only -- a blank
V..V is the data value for this row and column (in
printable form)
EXAMPLES: R 2 SALARY
(Form row with first column value of ' 2' with

length 7, and second column value of 'SALARY' where
it's assumed a length of at Teast 6 was given in the
T record)

Figure 8-7. Row Record Description
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The following figure summarizes the location and contents of each of the fields in
the R record. The field names used here were defined in the previous figure
describing the entire R record. Object-specific values are noted as appropriate.

Control Area

Possible Required Default if

Field Columns Values on Input Blank on Input
R 01 R yes
c..c 02 (x) n/a
X 02 (blank) n/a

Remainder of Record

Offsets past Possible Required Default if

Field Control Area Values on Input Blank on Input
d +01 (blank) no
V..V +02—xx (data) no (blank)
+(xx+2)-yy
+(yy+2)-zz
etc.

Figure 8-8. Row Record Fields

Notes to Figure 8-8:
¢ An R record must immediately follow another R record, or a T record.

e The number of v..v values must exactly match the description in the associated
T record.

» A data value length of zero in the associated T record indicates that no value is
to be applied to this row and column of the object; it is set to its default value.
However, the presence of the field in the T record requires that the R record
contain an extra delimiter for this field; a zero-length value results in one delim-
iter followed by another in the R record.
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End-of-Object (“E”) Record
The E record is used to delimit the end of the object.

The following figure summarizes the contents of the E record:

FORMAT: Ec..c

control area

WHERE : E indicates this is an End-of-object record
c..C is the remainder of the control area for this
record

(reserved for future use)

EXAMPLE: E

Figure 8-9. End-of-Object Record Description

The following figure summarizes the location and contents of each of the fields in
the E record. The field names used here were defined in the previous figure
describing the entire E record. Object-specific values are noted as appropriate.

Control Area
Possible Required Default if
Field Columns Values on Input Blank on Input
E 01 E yes
c..cC 02 (x) n/a
X 02 (blank) n/a

Figure 8-10. End-of-Object Record Fields

Notes to Figure 8-10:
¢ The E record should be the last record in the external file.

« [f the record is shorter than its fixed format length, those fields (or portions of
fields) left unspecified are assumed to be blank.
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Application Data (“*”) Record

The application data record allows you to include your own data associated with the
given object in the external file. You may choose to use these as comment records
to further describe the object in the file.

The following figure summarizes the contents of the application data record:

FORMAT : *V..V
WHERE: * indicates this is an application data record
V..V is the data value(s) produced by an appli-
cation program (preferably in printable form)

EXAMPLE: * This is the Form that groups by DEPT.

(comment record in a Form file)

Figure 8-11. Application Data Record Description

The following figure summarizes the location and contents of each of the fields in
the * record. The field names used here were defined in the previous figure
describing the entire * record. Object-specific values are noted as appropriate.

Control Area

Possible Required Default if

Field Columns Values on Input Blank on Input
* 01 * yes
V..V 02—end (data) no (not used on input)

Figure 8-12. Application Data Record Fields

Notes to Figure 8-12:

* Application data records may appear anywhere in the external file, except
ahead of the header record.

« Other than validating the format of the record, the application data record is
ignored and has no effect on the input process.

« [f the record is shorter than its fixed format length, those fields (or portions of
fields) left unspecified are assumed to be blank.

EXPORT and IMPORT File Considerations

Following are considerations for exporting and importing files:

¢ Query management allows export to and import from multiple member source
files.

¢ You must create a source file with a record length that allows for 12 positions
for the Source sequence number and Date fields required in each record.

¢ Query management truncates data and generates a warning message when
exporting to an existing source file if the file does not have a sufficient data
length. The following situations can result in truncation:
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— Exporting an SQL query or procedure object to a file that has a data length
less than 79 bytes. Query management creates the truncation warning
message whenever any part of the SQL statement or query command has
been truncated.

— Exporting a query management form object to a file that has an insufficient
data length. The minimum allowed data length is 150 bytes (based on the
maximum length of an exported encoded-format form record, a Columns
table R record). When query management creates a file as a result of the
export, it is created with a data length of 150 bytes. Therefore, a data
length of 150 bytes is recommended. Query management issues the trun-
cation warning message when any truncation of data occurs. Since parts
of the form are optional, the actual data length required may be less than
150 bytes.

The confirmation message (when CONFIRM=YES is specified on the EXPORT
command) is sent when a member of a source physical file is being replaced.
It is not sent if a new member of an already existing source physical file is
being created.

Query management ignores all columns in the file past column 79 during import
of an SQL query or procedure object. A message is generated if columns are
ignored.

Query management ignores all columns in the file past column 150 during
import of a form object. A message is generated if columns are ignored.

The AS/400 system does not support files with varying record lengths. There-
fore, prior to or during the transfer to the AS/400 system for import, the file
containing the externalized form object in encoded format must be converted to
fixed record format. On export of a form object, query management creates a
file with fixed-length record format. The record is padded with blanks from the
end of meaningful data to the end of the record. Therefore, before importing
to a product that does not support fixed format externalized forms, the file must
be converted to varying-length record format.

Query management pads the internal representation of each record with blanks
up to and including position 79 when importing an SQL query or procedure
object, if the input file has a data length less than 79 bytes. If the line contains
an open string enclosed in quotation marks, this padding is then included within
this string and can cause unexpected results.

The source physical file that contains the externalized SQL query or procedure
can be any size allowed by the AS/400 system for a source physical file.

Note: Although the source physical file can be any size allowed by the
system, the results may be truncated when imported if they exceed the
maximum allowed limits. For more information on import limits, see the
SQL/400* Reference manual.

During IMPORT FORM, if the COLUMNS.DATATYPE field is DATE, TIME, or
TIMESTAMP and the COLUMNS.USAGE is AVG or SUM, you get an incom-
patible usage and data type message. COLUMNS.USAGE is not used and the
IMPORT ends with a warning.

If the same applies during RUN QUERY or PRINT REPORT, you receive a
message and RUN QUERY or PRINT REPORT fails. (This situation occurs if
no COLUMNS.DATATYPE was specified in the externalized form when it was
imported.)
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Ambiguous Date and Time Literals
Literals for date and time that appear in an SQL statement can be of any of the
SAA formats or must be a valid AS/400 date or time format. Figure 8-13 shows
the SAA time formats.

Figure 8-13. Formats for Representations of Time Data Types

Format Name Abbrevi- Time Format Example
ation

International Standards Organiza- ISO HH.MM.SS 13.30.05
tion

IBM USA standard USA HH:MM am or 1:30 pm

pm

IBM European standard EUR HH.MM.SS 13.30.05
Japanese industrial standard JIS HH:MM:SS 13:30:05

Christian era

Figure 8-14 shows the SAA date formats that can be used an SQL/400 statement.

Figure 8-14. Formats for Representations of Date Data Types

Format Name Abbrevi- Date Format Example
ation

International Standards Organiza- ISO YYYY-MM-DD  1987-10-12

tion

IBM USA standard USA MM/DD/YYYY 10/12/1987

IBM European standard EUR DD.MM.YYYY 12.10.1987

Japanese industriai standard JisS YYYY-MM-DD ~ 1987-10-12

Christian era

Country specific date and time formats can be interpreted incorrectly. This situation
occurs when the query contains global variables and the query has a different date
format than the job. Because of this, Query Management/400 recognizes when
these ambiguous date and time literals are used and fails with a message that
describes the error. You are told in the message how to fix the problem.

Query Management/400 will not recognize ambiguous date and time literals in the
query source when it is imported. You are responsible to appropriately document
the query source to avoid ambiguity.

Note: The job date and time format or separators should not be changed after a
guery instance has been started. The IMPORT and RUN QUERY com-
mands will use the date and time information that was in effect at the time
of the START.

Variable-Length Fields
A variable-length field consists of 2 bytes followed by the data. Maximum length is
32 740. Variable-length fields can be character (single-byte character set (SBCS)
or bracketed double-byte character set (DBCS), graphic DBCS, or hexadecimal.
See Appendix A, “DBCS Data” for considerations and maximum lengths for DBCS
data.
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When comparing fields for break processing, trailing blanks are not significant. Two
strings of different length are equal if they differ only by the number of trailing
blanks.

You can define a variable-length field with a maximum length of 32 740 (32 739 if
null capable). You can also specify an allocated length for the field. To help
improve performance, define the optimum length as the allocated length. Most
records are this length or less and will be stored in fixed data storage. If a record
is longer than the allocated length, it is stored in variable-length data storage. All
the records are stored correctly and the extra read to auxiliary storage is only nec-
essary for occasional long records.

Display Format

For more information on the externalized procedure and SQL query objects that
use the display format, see Chapter 5, “Procedures” and Chapter 2, “Query
Capability.”

Encoded Format

Query management uses the encoded format only for the externalized form object.
This section covers each record type in the encoded format as used by query man-
agement. Query management tolerates fields that are not defined in this manual.

Note: Unrecognized fields are lost during import and are not displayed on subse-
quent exports.

Importing a Form Object
The following rules apply when importing a form object to query management in
encoded format:

* The H record must be the first record in the file.

* Record types other than H, V, T, R, and * encountered within the file before the
E record are ignored.

¢ A warning message is issued if unknown record types are encountered.
e Records after the E record are ignored.

e The T record of the Columns table must immediately follow the header or
comment V record, and must include a numeric count of the number of rows in
the table (an * row count is not allowed).

¢ Query management ignores the control area length (cc) field in the H record.

¢ Query management assumes that the control area length value on all form
object records is 01.

* Query management uses the delimiter values specified on each of the form
object records. Therefore, a nonblank delimiter is allowed.

e The delimiter value on the H record is ignored, since the H record is column-
specific.

* The following fields must be in uppercase when a form object is imported:
— Record identifiers for all records
— The following in the header record:
- Product identifier (QRW, QMF*, QM4, and so on)
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- Type of object (F)
- Format of object (E)
- Action (R)

— Data type values (NUMERIC, CHAR) in the R records for the Columns
table

— All the form object keywords and substitution variables

» Duplicate occurrences of data values or tables override previous settings, with
one exception. Query management does not override previous settings if the
new object violates the rules established for an object. For example, the
number of columns provided for a form cannot be varied after the first Columns
table has been processed.

» Combining the original format and the new format for representing the break
information is not allowed.

¢ Object values not included in the input file are set to their default values.

Columns Table Details
The form must contain all of the columns for the underlying data. Form and data
mismatch are not detected until the form is applied at RUN or PRINT time.

When the entire Columns table is processed, unspecified fields result in the default
values at run time. The default values are applied at run time and are those that
were defined at file definition from the table you are querying. Export of a form that
was imported with missing Columns table fields results in an externalized form that
has the same Columns table fields missing. Query management allows and uses
AS/400 edit codes when the defaults are appiied at run time. A warning message
is generated at import and export when these fields are not specified.

Query management allows multiple occurrences of the Columns table but does not
allow subsequent occurrences of the table to alter the number of columns.

Query management supports the import of forms that specify the data type
GRAPHIC, although SQL/400 conventions and the AS/400 database do not support
these data types. Query management allows importing a form object containing
these data types, but an attempt to apply the form results in data and form mis-
match errors at run time. A warning message is generated if a form object is
imported specifying an unsupported data type. Values in the Columns table that
are not recognized or not valid are ignored, and default values are assumed.

Exporting a Form Object

Query management uses blank delimiters, regardless of the delimiter used on the
imported object. The information that was defaulted at import time is exported for
all report sections other than Columns. Query management exports form objects
using the new format to describe the break information.

Record Format Rules
For Input (Import):

1. The file may consist of variable or fixed-length records.

2. The minimum allowed logical record length is 23, based upon the required
header record format and contents.
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10.

11.

12.

13.

14,
15.

. The record type character (H, V, T, R, E, and *) must appear in the first posi-

tion of every record.

. The first “cc” bytes of all records are reserved for control information and there-

fore require a fixed format (“cc” varies with the object).

. Every data object (including field numbers, lengths, and values) must be pre-

ceded and followed by precisely one delimiter character.

There are two exceptions to this rule: 1) End-of-record counts as a delimiter,
and 2) Zero-length (null) values require a pair of delimiters surrounding the
“nonexistent” value.

. All the fields that are required on input are validated.

. Duplicate occurrences of any single data value or table override any previous

settings, with one exception. Query Management/400 does not override pre-
vious settings if the new object violates the rules established for a particular
object, such as when the number of columns provided for a form may not be
varied after the first column's table has been processed.

. Portions of an object not included in the input file are set to their default values.

. Numeric lengths and table and field numbers may be specified with leading

zeros and/or leading blanks, but may not be padded with trailing blanks (other
than a single blank delimiter); they must be right justified in their positions in
the record.

Nonnumeric lengths (an * specification) must be padded with trailing blanks to
the current length of integer length values (specified in the header record).

Object field values shorter than the data entry field on the object panel are
padded with trailing blanks.

Object field values longer than the data entry field on the object panel are trun-
cated.

If the format of the FORM file is in error, the IMPORT is aborted. In most
cases, a single message describes the error and its location in the file.

Any records in a file following the E record are ignored.

If the input file does not contain an E record, it is assumed that end-of-file
implies the end of the object.

For Output (Export):

1.

o o »~ W

All table and field numbers appear as 4-digit numbers.

. All lengths are written with leading zeros to a length of 3 digits (as specified in

the header record).

. The blank character is the data object delimiter used in all records.
. Delimiter characters do not appear as the final character on each record.
. All reserved fields appear with blanks.

. If exporting to a pre-allocated data set in QMF under MVS, the data set record

format must be variable (V) and the logical record length of the data set must
satisfy the exported object's actual maximum output logical record length. If an
output data set record length is longer than this pre-allocated maximum, an
error results.
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Specific Query Object Formats

7. All table columns appear in numeric field number order in the externalized form,
except the column heading field, which is last.

8. An E record appears as the last record in the target file.

Specific Query Object Formats

The following sections list the Query Management/400 objects and examples of the
externalized formats.

Externalized FORM Format

The FORM is externalized by Query Management/400 in the encoded format. The
specification of this format was described earlier in “General Object Formats” on
page 8-1.

The FORM objects make use of the H, V, T, R, and E records discussed in
“Encoded Format” on page 8-2.

Deviations from the base encoded format and other special considerations specific
to the form are described below.

* The input FORM must contain all of the columns for the underlying data.

e The COLUMNS table must be the first portion of the FORM specified following
the header or V record (and may not be altered in size by later duplicate occur-
rences of this table).

¢ The COLUMNS table must include a numeric count of the number of rows in
the TABLE (rather than the “*” row count specification).

* If the entire COLUMNS table was read in, those fields not specified are set to
their default values.

e The COLUMNS.DATA_TYPE column is always written out.

Figure 8-15 on page 8-21 shows how the fields described for a FORM object are
represented in an externalized form that is used to create a Query
Management/400 form (QMFORM) object. You must specify the possible field
values, except for text fields, in uppercase characters. The defaults shown in
Figure 8-15 are applied at import time, and appear in the exported form source.
For any given text table:

* The 0 in the count range shown indicates the table does not need to be
present in the form source when importing. If not present when importing, it will
not be present in the exported form source.

¢ The high number in the count range shown is the highest number that can be
used as a Line value. The lowest number is 1.

¢ Text line numbers do not have to be encountered in sequence to import, but
are shown in sequence in the exported form source.

* Numbered lines with blank text will be added to fill any gaps before the highest
numbered line imported with nonblank text.
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Record Table Field
type  number number

v 1001
T 1110

1112

1113

1114

1115

1116

1117

1118

v 1201

v 1202
T 1210

1212

1213

1214

v 1301

v 1302
T 1310

1312

1313

1314

) 1401

v 1402

v 1403
T 1410

1412

1413

1414

Specific Query Object Formats

Count Import
Description range default

Object Comment

*kkkkkkkhhhhkhhhhhhhhhhhkhhhhkkhhhhhhhhhddrrrdhrrdcx

* COLUMN *

kkkhhkkkhhkhhkhkhhhhhhhhhhhhhhrkkdhhhhrhhhdrhhdrrrix

Column Fields 1-255
--Column data type -
--Column heading -
--Column usage -
--Column indent
--Column width
--Column edit -
--Column sequence n

(n is 5 for the 5th R record, for example)
khkkkhkkkkkkhkkkhkhkhkhkhhhhhhhhhhkhhhdhdhdhdhdhhdhkhkhdhddhdhhhkhdksx

* PAGE *
dkkhkkhkhkhkhkkkhhhhhhdhhdhhhhhhrhkhhhhhhkhhkhhkdrhhhkhhdkrd
Blank lines before heading 0
Blank lines after heading 2
Page heading text table 0-999
--Page heading Tine number -
--Page heading align CENTER

--Page heading text -

Blank 1line before footing

Blank Tine after footing

Page footing text table 0-999
--Page footing Tine number -
--Page footing align CENTER
--Page footing text -

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkk

* FINAL *
khkkkkhkkkhhhkhhkkhkhkhhhhhhkhhkdhhkhhkhhdrhhdrkhrrhhkdhkdrirx
New page for final text NO
Put final summary at line 1
Skip lines before final text 1
Final text table 0-999
--Final text Tine number -
--Final text align RIGHT
--Final text -

Figure 8-15 (Part 1 of 2). Encoded (Externalized) FORM Field Summary
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Specific Query Object Formats

hkkkhkkhhkhhkhhhkkhhkhdhhkhkhhhhhhhkdhhrhhhhrrrhhhdidsx

* OPTIONS *
hhkkhkrkkhkhhhkhdhhhhhhhhhdkdhhhkddhdhhhrhhhhdddrhdrdrrx

v 1501 Detail line spacing 1

v 1502 OQutlining for break columns YES

v 1503 Default break text YES

v 1505 Column wrapped lines kept on page YES

) 1507  Column heading separators YES

v 1508 Break summary separators YES

v 1510  Final summary separators YES
khkhkkkhhkkhhkhkkkhkkhkdhhhhhhhhhhhhkhdhhkhhrkdhhdhhkkhhhkdhkiddhdxsk
* BREAK *
kkhkkkkkhkhkkhkhhkkkhkkkhkkdhhrhhhkdhhddhdrdhkdhhhhkhhhkkhhhkkhrhidkikxsk

v 3080 Break level indicator -

v 3101 New page for break heading NO

v 3102 Repeat column headings NO

v 3103 Blank lines before heading 0

) 3104 Blank lines after heading 0

T 3110 Break heading table 0-5

) 3112 --Break heading line number -

) 3113 --Break heading align LEFT

) 3114 --Break heading text -

) 3201 New page for break footing NO

) 3202  Put break summary at line 1

) 3203 Blank lines before footing 0

v 3204  Blank lines after footing 1

T 3210 Break footing table 0-5

) 3212 --Break footing line number -

) 3213 --Break footing align RIGHT

) 3214 --Break footing text -

Figure 8-15 (Part 2 of 2). Encoded (Externalized) FORM Field Summary

Figure 8-16 on page 8-23 is an example of an exported Query Management/400
form. A form may be edited and subsequently imported to obtain the desired report
formatting. Refer to the list of record types and field numbers to match the field
numbers to specific report attributes. The * records, which are valid comment
records, are used to explain the meaning of certain parts of the form. The exam-
ples given are of certain T records with R records (tables) and V records. The
same interpretation applies to records of the same types in the remainder of the
form.
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Specific Query Object Formats

QM4 01 F OL EV WE R 01 03 90/3/19 14:27

The 'H' record must be the first record in the file as above.

The columns table must immediately follow the 'H' record unless there

are comment records.

The T record describes the information that follows in the R records

The field number '1110' identifies the table as the columns table.

The '005' means that there are 5 columns (R records)

following the 'T' record.

The '006' means that there are 6 field number, field

pairs in the T record.

Starting with '1112' are the field number, field

pairs which describe the values in the R record.

For example '1112' corresponds to 'D