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5250 & SEU ς5ƻŜǎƴΩǘ ǿƻǊƪ ŀƴȅƳƻǊŜΗ

SEU doesnõt support 
the latest version of 
RPG.

Well I guess, you 
could turnoff Syntax 
Checking!

My students have a 
short introductioné 
in case of 
emergencies!



Rational Developer for iς9.5.1.2

This is the FUTURE!

*** Disclaimer ***

All of the code 
that I show in my 
presentations is 
supported using 
RDi !



SQL Data Manipulation Language (DML)

ÅDML statements retrieve and manage data within tables (physical 
files)

ÅDML statements appropriate for embedded SQL
ÅSelect

ÅInsert

ÅUpdate

ÅDelete



Legacy Code: /Exec SQL or 
We have come a long way!

ÅFixed format /Exec SQL compiler directive
Åaǳǎǘ ƘŀǾŜ ά/κέ ƛƴ Ǉƻǎƛǘƛƻƴǎ с-7

ÅSQL statement may continue onto subsequent lines
Åaǳǎǘ ƘŀǾŜ ά/Ҍέ ƛƴ Ǉƻǎƛǘƛƻƴǎ с-7

Å/End-exec compiler directive ends statement
ÅNo semicolon required

C/Exec SQL
C+  Delete From Customers
C+   Where Czip = '60606'
C/End - exec



Select

Å{v[Ωǎ ǇǊƛƳŀǊȅ ǉǳŜǊȅ ǎǘŀǘŜƳŜƴǘ
ÅSelect clause lists columns to retrieve
ÅOr specifies with an asterisk (*) all columns, in order, from the record layout

ÅFrom clause indicates file(s) from which columns are retrieved

ÅWhere clause (optional) can identify a search condition

ÅOrder by clause (optional) sequences result set

Select Custno, Cfname, Clname From Customers Where Custno = 'AB0097531'
Select * From Customers Where Custno = 'AB0097531'
Select * From Customers Where Czip = '10010' Order by Custno



Insert

ÅInsert statement adds record (row) to table or view
ÅApproximately equivalent to RPG Write

ÅInsert Into clause names table

ÅColumn list (optional) in parentheses specifies columns for which 
values will be provided

ÅValues clause supplies values for each column in column list
ÅIf column list is omitted, Insert assumes all columns in layout have 

corresponding values in Values clause

Insert Into Customers
(Custno, Cfname, Clname, Caddr, Czip, Cphone, Cemail, Cdob, Cgender)
Values ('AB0097532', 'John', 'Smith', '123 Main St', '60606',

'3125555432', 'johnsmith431@mail.com', 19750701, 'M')



Update

ÅUpdate statement modifies row(s) in table
Å/ƻǊǊŜǎǇƻƴŘǎ ǘƻ wtDΩǎ ¦ǇŘŀǘŜ ƻǇŜǊŀǘƛƻƴ ŎƻƳōƛƴŜŘ ǿƛǘƘ ҈CƛŜƭŘǎ ŦǳƴŎǘƛƻƴ

ÅSet clause assigns value(s) to column(s)
ÅOr use column list with Values clause

ÅWhere clause identifies rows to modify 

Update Customers Set Czip = '61443' Where Custno = 'AB0097532'

Update Customers ( Cphone, Cemail ) Values ('3095559753', 'jsmith75@mail.com')
Where Custno = 'AB0097532'



Delete 

ÅDelete statement removes row(s) from table
ÅAnalogous to RPG Delete operation

ÅWhere clause selects row(s) to delete
ÅWithout Where clause, deletes all rows in table

Delete From Customers Where Custno = 'AB0097533'

Delete From Customers Where Czip = '60606'



Dynamic vs Static SQL

Static SQL

ÅBasic structure of each SQL 
statement is when program is 
compiled

ÅCan use host variables to 
substitute values at runtime

ÅGeneral purpose and 
ŎƻƴǎǘǊǳŎǘƛƻƴ ŘƻƴΩǘ ŎƘŀƴƎŜ ŀŦǘŜǊ 
program is created

ÅFaster than dynamic SQL

Dynamic SQL

ÅProgram can build SQL 
statement as character string 
using program data values

ÅSQL statement is prepared at 
runtime

ÅDoes not use host variables
ÅSubstitutes parameter values

ÅMore flexible than static SQL



Introduction to Embedded SQL

ÅSQL statements can complement or entirely replace native file 
operations in RPG program

ÅUseful for set-at-a-time processing ςThe Real Power of SQL!
ÅProgram acts upon many records using single SQL statement

ÅDatabase features unavailable with DDS or through native RPG file 
operations
ÅExample: security at field, or column, level



Introduction to Embedded SQL ςcont.

ÅFunctions not directly available to RPG
ÅExamples: Avg, Count, Sum

ÅDate calculations

ÅFlexibility in database processing
ÅExample: Dynamic SQL statement execution

ÅCross platform consistency

ÅPossiblePerformance improvements 



Exec SQL

ÅExec SQL directive signals rest of the line is embedded SQL statement
ÅPrecompilerautomatically converts SQL statement into appropriate RPG 

operations before program is created

ÅIf program uses SQL to process file, Dcl-f instruction is not necessary
ÅDcl-f required only for native file I/O operations (Read, Write, etc.)

ÅNot all SQL statements are allowed
ÅSome require modification

ÅSome are allowed only as embedded statements in a program

Exec SQL Delete From Customers Where Czip = '60606';

Exec SQL Update Customers ( Cphone, Cemail )
Values ('3095559753', 'jsmith75@mail.com')
Where Custno = 'AB0097532';



Using Host Variables

ÅHost variable is data item that SQL statement uses to synchronize RPG 
program variables with data from tables and views
ÅCan substitute host variables for explicit values in SQL statement

ÅHost variable name is preceded by colon (:)
ÅName corresponds to declared RPG program variable

ÅRPG variable should have same data type and size as associated database 
column

ÅName cannot begin with SQ, SQL, RDI, or DSN

Exec SQL Update Customers (Cphone, Cemail) Values (:Cphone, :Cemail)
Where Custno = :Custno;



Select Into

ÅModified form of Select statement to retrieve result set into host 
variables

ÅRetrieves single row and places result set into RPG host variables
ÅIf result set includes more than one row, SQL returns exception code

Dcl - s Custno Char(9);
Dcl - s Cfname Char(15);
Dcl - s Clname Char(20);
é

// Program will provide a value for Custno.
Exec SQL Select  Cfname, Clname

Into  :Cfname, :Clname
From  Customers
Where Custno = :Custno;

// Cfname and Clname will contain result set values.



Using Host Structures

ÅHost structure is data structure used with Select Into

Dcl - s Custno Char(9);

Dcl - ds CustdataDS ;
Cfname Char(15);
Clname Char(20);

End- ds;
é

// Program will provide a value for Custno .
Exec SQL Select  Cfname, Clname

Into  : CustdataDS
From  Customers
Where Custno = : Custno ;

// Custdata subfields will contain result set values.



Using Host Structures

ÅUseful for retrieving all columns from record layout
ÅExternally described data structure is appropriate here 

ÅIf an externally data structure is NOT used, care should be taken to match the 
retrieved fields with the data structure (order, number and type)! 

ÅBE CAREFULusing an Asterisk (*) in Select statements. What happens to you 
program if the file changes?

Dcl - s Custno Char(9);

Dcl - ds CustomersDS Ext ExtName('CUSTOMER') Qualified End - ds;

é
// Program will provide a value for Custno .

Exec SQL Select * Into  : CustomersDS From  Customers
Where Custno = : Custno ;

// Customers subfields will contain result set values.



Handling Null Values
ÅCtl-Opt Option(*NoDebugIO) alwnull(*usrctl);

ÅIndicator variable detects null column values
ÅDefined as signed integer, five digits

ÅValue -1 indicates null value

ÅTo detect null value, include indicator variable following host variable

Dcl - s Custno Char(9);
Dcl - s Cfname Char(15);
Dcl - s Clname Char(20);
Dcl - s NullCfname Int (5);
Dcl - s NullClname Int (5);
é
Exec SQL Select  Cfname, Clname

Into  : Cfname : NullCfname ,
: Clname : NullClname

From  Customers
Where Custno = : Custno ;



Handling Null Values

ÅTo set column to null value, use SQL Update statement, setting 
indicator variable to -1

Cfname = *Blanks
Clname = *Blanks
NullCfname = - 1;
NullClname = - 1;
Exec SQL Update Customers

Set   Cfname = :Cfname :NullCfname,
Clname = :Clname :NullClname

Where Custno = :Custno;



Handling Null Values

ÅIf SQL statement uses host structure, it can also organize indicator 
variables into indicator structure
ÅData structure that uses indicator variables as subfields

ÅIndicator structure must contain corresponding subfield for each 
column in result set
ÅEven if column is not null capable



Handling Null Values

Dcl - s Custno Char(9);

Dcl - ds CustdataDS ;
Cfname Char(15);
Clname Char(20);

End- ds;

Dcl - ds CustnullsDS ;
NullCfname Int (5);
NullClname Int (5);

End- ds;
é

// Program will provide a value for Custno .
Exec SQL Select  Cfname, Clname

Into  : CustdataDS : CustnullsDS
From  Customers
Where Custno = : Custno ;

// CustdataDS subfields will contain result set values.
// CustnullsDS subfields will contain indicator variables.



Handling SQL Results ςwtD 5ƻŜǎƴΩǘ /ŀǊŜΗ

ÅImportant for the RPG programmer to:
ÅCheck the results of an SQL statement ςError or Success

Å/ƘŜŎƪ ǊŜǎǳƭǘǎ ƻŦ ά{Ŝǘ tǊƻŎŜǎǎƛƴƎέ 
ÅExample Number of Rows Returned used to load subfile

ÅTwo ways to check the results:
ÅSQL Communication Area (SQLCA) data structure ςOkay
ÅLimited amount of information can be returned

ÅGET DIAGNOSTICS Statement - Best
ÅMore than a 100 possible values



Handling SQL Return Codes

ÅSQLCA Data Structure is updated every time program executes an SQL 
statement

ÅSubfields Sqlcodeand Sqlstatesignal success or failure
ÅSqlcodevalues are specific to IBM i

ÅSqlstatevalues are industry standards

ÅSubfield Sqlerrdcontains additional diagnostic messages 



Handling SQL Return Codes

ÅIf SQL statement ends in error, RPG program does not stop!

ÅDiagnostic return codes are in SQL Communication Area (SQLCA) data 
structure
ÅAutomatically created for SQLRPGLE programs

Dcl - ds Sqlca ;
Sqlcaid Char(8);          // (Null)
Sqlcabc Int (10);          // Length of Sqlca : 136
Sqlcode Int (10);          // SQL return code
Sqlerrml Int (5);           // Length of Sqlerrmc
Sqlerrmc Char(70);         // Message replacement text
Sqlerrp Char(8);          // Product identifier: "QSQé"
Sqlerrd Int (10) Dim(6);   // Diagnostic information
Sqlwarn Char(1) Dim(11);  // Warning flags
Sqlstate Char(5);          // SQL standard return code

End- ds;



Handling SQL Return Codes ςIBM i STD.

ÅSqlcode= 0
ÅSQL statement was successful (may be warnings)

ÅSqlcode= 100
ÅNo row was found (end-of-file)

ÅSqlcode> 0 (but not 100)
ÅSqlstatement was successful, but warnings were issued

ÅSqlcode< 0
ÅSQL statement was unsuccessful

ÅSqlcodevalue corresponds to IBM i message
ÅSqlcode100 = message SQL0100
ÅSqlcode-0313 = message SQL0313



Handling SQL Return Codes ςIndustry STD.

ÅSqlstate= 00xxx
ÅSQL statement was successful (no errors or warnings)

ÅSqlstate= 02xxx
ÅNo row was found (end-of-file)

ÅSqlstate= 01xxx
ÅSQL statement was successful, but warnings were issued

ÅAny other Sqlstate
ÅSQL statement was unsuccessful



Handling SQL Return Codes

Exec SQL Select  Cfname, Clname
Into  : Cfname : NullCfname ,

: Clname : NullClname
From  Customers
Where Custno = : Custno ;

Select;
When Sqlstate = '00000';

// Select was successful
When Sqlstate = '02000';

// End - of - file
When %Subst (Sqlstate:1:2) = '01';

// Select generated warnings
Other;

// Select was unsuccessful
Endsl ;



Handling SQL Return Codes

Dcl - c Endoffile '02000';
Dcl - c Success      '00000';
Dcl - c Warning      '01';
é
Exec SQL Select  Cfname, Clname

Into  : Cfname : NullCfname , : Clname : NullClname
From  Customers
Where Custno = : Custno ;

Select;
When Sqlstate = Success;                 // Sqlstate 00000

// Select was successful
When Sqlstate = Endoffile ;               // Sqlstate 02000

// End - of - file
When %Subst (Sqlstate:1:2) = Warning;     // Sqlstate 01xxx

// Select generated warnings
Other;

// Select was unsuccessful
Endsl ;



Handling SQL Return Codes

295 D  SQLERR                       24A                           
296 D   SQLER1                       9B 0 OVERLAY(SQLERR:*NEXT)   
297 D   SQLER2                       9B 0 OVERLAY(SQLERR:*NEXT)   
298 D   SQLER3                       9B 0 OVERLAY(SQLERR:*NEXT)   
299 D   SQLER4                       9B 0 OVERLAY(SQLERR:*NEXT)   
300 D   SQLER5                       9B 0 OVERLAY(SQLERR:*NEXT)   
301 D   SQLER6                       9B 0 OVERLAY(SQLERR:*NEXT)   
302 D   SQLERRD                     10I 0 DIM(6)  OVERLAY(SQLERR) 

SQLERR(3) is a subfield of SQLCA Data Structure

ÅFor INSERT, MERGE, UPDATE, REFRESH, and DELETE, shows the 
number of rows affected. 

ÅFor a TRUNCATE statement, the value will be -1.

ÅFor a FETCH statement, SQLERRD(3) contains the number of rows 
fetched.

http://www.ibm.com/support/knowledgecenter/ssw_ibm_i_73/db2/rbafzfielddescsqlca.htm


Subfile Application Example



Subfile Application Example

ÅComprised of three programs
ÅGETSQLDIAG ςService program that:
ÅProcesses the GET DIAGNOSTICS command
ÅPuts the results into a data structure
ÅReturns this data structure to the calling program 

ÅCUSTSRVPGM ςService program that handles SQL I/O
ÅSQL INSERT, UPDATE, SELECT and DELETE Code
ÅReturns data Structures (Customer and SQL Status) 

ÅPRG175DSQL ςMain Driver Program
ÅRuns the 5250 screens
ÅHandles the CREATE, READ, UPDATE and DELETE Logic



Using GET DIAGNOSTICS Statement

Start using GET DIAGNOSTICS

ÅReturns additional information on the 
last SQL statement

ÅSuperset of SQLCA 

ÅOver 100 values can be returned

ÅSQLCA is limited in size (136 Byte)
ÅMany of the return values are truncated



Using GET DIAGNOSTICS Statement

Ctl - opt nomain Option(* NoDebugIO :* SrcStmt :* NoUnRef); 

// ----------------------------------------------------- //
//   Service Program: GETSQLLDIAG                      //
//   Procedure:  Getdiagnostics //
//   Service program to capture and return the results //
//   of an SQL Statement                               //
// ----------------------------------------------------- //
Dcl - Pr GetDiagnostics ;

*n LikeDS ( UtilDSSQL );
End- Pr ;

Sample Service Program

https://www.ibm.com/support/knowledgecenter/SSAE4W_9.5.1/db2/rbafzgetdiag.htm


Using GET DIAGNOSTICS Statement

Dcl - Ds UtilDSSQL Qualified inz ;
MessageId Char(10);
MessageId1 VarChar (7);
MessageId2 VarChar (7);
MessageLength int (5);
MessageText varchar(32740);
ReturnedSQLCode int (5);
ReturnedSQLState char(5);
RowsCount int (10);
RowsReturned Zoned(31:0);      
ResultSetNoOfRows Zoned(31:0);

End- Ds; 

Data Structure 

Returns information on the last SQL statement

https://www.ibm.com/support/knowledgecenter/SSAE4W_9.5.1/db2/rbafzgetdiag.htm


Using GET DIAGNOSTICS Statement

DB2_MESSAGE_ID - Message ID corresponding to the MESSAGE_TEXT.
DB2_MESSAGE_ID1 - CPF escape message that originally caused this error or 
an empty string is returned.

DB2_MESSAGE_ID2 - CPD diagnostic message that originally caused this error 
or empty string is returned.

MESSAGE_LENGTH - Length of the message text of the error, warning, or 
successful completion.
MESSAGE_TEXT - - Message text of the error, warning, or successful 
completion. If the SQLCODE is 0 an empty string is returned.

DB2_RETURNED_SQLCODE - Contains the SQLCODE.
RETURNED_SQLSTATE - Contains the SQLSTATE.
DB2_SQLERRD3 - Value of SQLERRD(3) from the SQLCA.

https://www.ibm.com/support/knowledgecenter/SSAE4W_9.5.1/db2/rbafzgetdiag.htm


Using GET DIAGNOSTICS Statement

Dcl - proc GetDiagnostics Export;

Dcl - Pi *N;
DiagUtilDS LikeDS ( UtilDSSQL );

End- Pi ;

Clear DiagUtilDS ;

Exec sql GET DIAGNOSTICS CONDITION 1
: DiagUtilDS.MessageId = DB2_MESSAGE_ID,
:DiagUtilDS.MessageId1        = DB2_MESSAGE_ID1,
:DiagUtilDS.MessageId2        = DB2_MESSAGE_ID2,
: DiagUtilDS.MessageLength = MESSAGE_LENGTH,
: DiagUtilDS.MessageText = MESSAGE_TEXT,
: DiagUtilDS.ReturnedSqlCode = DB2_RETURNED_SQLCODE,
: DiagUtilDS.ReturnedSQLState = RETURNED_SQLSTATE,
: DiagUtilDS.RowsCount = DB2_SQLERRD3;
Return ;

End- Proc; 

https://www.ibm.com/support/knowledgecenter/SSAE4W_9.5.1/db2/rbafzgetdiag.htm


Using SQL Cursors

ÅFour requirements for using SQL Cursors
ÅDeclare Cursor

ÅOpen

ÅFetch

ÅClose

ÅSQL cursor is named entity that SQL uses to point to and process row 
from multiple row result set
ÅCan loop through result set, fetching and processing records individually 

ÅProgram can retrieve multiple rows into result set and then 
ǇǊƻŎŜǎǎ ŜŀŎƘ Ǌƻǿǎ ƛƴŘƛǾƛŘǳŀƭƭȅΧ ±ŜǊȅ CŀǎǘΗ J



Declare Cursor

ÅDeclare Cursor SQL statement is similar to RPG Dcl-f instruction
ÅMust appear in source code before any statements that refer to cursor

ÅShould be near beginning of program

ÅAssigns name to nested Select statement indicating rows to retrieve
ÅMay include host variables

Exec SQL Declare CustzipCUR Cursor For Select  Cfname, Clname
From  Customers
Where Czip = : Czip
Order by Custno ;



Declare Cursor

ÅCursor is usually updateable
ÅUnless Declare Cursor indicates otherwise

ÅMay explicitly specify updateable cursor

ÅMay optionally limit updates to certain columns

Exec SQL Declare CustzipCUR Cursor For Select  Cfname, Clname
From  Customers
Where Czip = : Czip

For Update;

Exec SQL Declare CustzipCUR Cursor For Select  Cfname, Clname
From  Customers
Where Czip = : Czip

For Update of Cfname, Clname ;



Declare Cursor

ÅSpecify Read Only to improve performance

ÅSpecify Insensitive cursor to work with copy of result set
ÅWill not recognize subsequent changes to result set

ÅMay improve performance

Exec SQL Declare CustzipCUR Cursor For Select  Cfname, Clname
From  Customers
Where Czip = : Czip

For Read Only;

Exec SQL Declare CustzipCUR Insensitive Cursor For Select  Cfname, Clname
From  Customers
Where Czip = : Czip

For Read Only;



Declare Cursor

ÅSerial cursor (default) navigates through result set sequentially 
forward
ÅProgram can only retrieve each row once

ÅMust be closed and reopened to process again

ÅScrollable cursor permits result set navigation in either direction
ÅProgram can retrieve row multiple times

Exec SQL Declare CustzipCUR Scroll Cursor For Select  Cfname, Clname
From  Customers
Where Czip = : Czip

For Read Only;



Open

ÅOpening cursor processes Select statement associated with cursor
ÅMakes rows in result set available to program

ÅHost/indicator variable values are substituted into statement

Exec SQL Open CustzipCUR ;



Fetch

ÅFetch SQL statement retrieves row(s) from result set that contains 
multiple rows
ÅReads into host variables or host structure

ÅSelect statement associated with specified cursor dictates result set contents

ÅRPG program can then process rows in loop
ÅSimilar to native file operations

ÅRow being processed is called current row

Exec SQL Fetch CustzipCUR Into : Cfname : NullCfname ,
: Clname : NullClname ;



Fetch

ÅFetch may use host structure

Dcl - ds Customers Ext Qualified End - ds;
é
Exec SQL Declare CustcursorCUR Cursor For

Select  *
From  Customers
Where Czip = : Czip
Order by Custno
For   Read Only;

é
Exec SQL Fetch CustcursorCUR Into : CustomersDS ;



Fetch

ÅFetch {Next} {From} cursor-name Into host-variables
ÅOnly option available for serial cursors

ÅFetch Prior From cursor-name Into host-variables
ÅRetrieves previous row from scrollable cursor

ÅFetch First From cursor-name Into host-variables
ÅRetrieves first row from scrollable cursor

ÅFetch Last From cursor-name Into host-variables
ÅRetrieves last row from scrollable cursor

ÅFetch Current From cursor-name Into host-variables
ÅRe-reads current row in scrollable cursor



Fetch

ÅFetch Relative n From cursor-name Into host-variables
ÅReads row n number of rows before or after current row in scrollable cursor

ÅFetch Before From cursor-name
ÅPositions cursor before first row in scrollable cursor

ÅDoes not read data, requires Fetch Next

ÅSimilar to Setll*Loval

ÅFetch After From cursor-name
ÅPositions cursor after last row in scrollable cursor

ÅDoes not read data, requires Fetch Prior

ÅSimilar to Setgt*Hival



Close

ÅClose SQL statement closes open cursor
ÅDiscards result set and releases locks on tables or views

ÅAfter processing, program should explicitly close cursor
ÅMust close serial cursor to reprocess it

Exec SQL Close CustzipCUR ;



Cursor Updates and Deletes

ÅUpdate and Delete SQL statements support Where Current Of clause 
to update or delete current row

ÅProgram must first position cursor on that row
ÅPositioned update/delete

ÅAfter positioned delete, cursor is moved to next row
ÅOr after last row if no more rows

Exec SQL Update  Customers
Set   Cfname = : Cfname, Clname = : Clname
Where Current of CustzipCUR ;

Exec SQL Delete From Customers Where Current Of CustzipCUR ;



Subfile Application Example



Subfile Application Example

ÅComprised of three programs
ÅGETSQLDIAG ςService program that:
ÅProcesses the GET DIAGNOSTICS command
ÅPuts the results into a data structure
ÅReturns this data structure to the calling program 

ÅCUSTSRVPGM ςService program that handles SQL I/O
ÅSQL INSERT, UPDATE, SELECT and DELETE Code
ÅReturns data Structures (Customer and SQL Status) 

ÅPRG175DSQL ςMain Driver Program
ÅRuns the 5250 screens
ÅHandles the CREATE, READ, UPDATE and DELETE Logic



Cursor Adds, Updates and Deletes

Procedure to do ADDa record in service program

//****************************************************     
// * Adds New DB2 Data For CUSTOMER
//****************************************************
Dcl - Proc WriteCUSTOMER_Data Export;

Dcl - Pi *N IND;
CUSTOMERDataDSLIKEDS( CUSTOMER_IODataDS);
WrkCustNbr Zoned(6:0);
WrkUtilDS LikeDS ( UtilDSSQL );

End- Pi ;

Dcl - s InsertSuccess Ind inz (*off);
...



Cursor Adds, Updates and Deletes

Procedure to do ADDa record in service program

...
EXEC SQL

INSERT INTO CUSTOMER
(CUSTNO, CFNAME, CLNAME, CSTREET, CCITY, CSTATE,       

CZIP, CPHONE, CALPHONE, CEMAIL, ORDDAT, BALDUE)
VALUES(: CUSTOMERDataDS);

GetDiagnostics ( WrkUtilDS );

If ReturnedSQLCode = 000;
InsertSuccess = *on;
COMMIT;

Else;
InsertSuccess = *off;

EndIf ;

Return InsertSuccess ;

End- Proc;  



Cursor Adds, Updates and Deletes

Procedure to do DELETEin service program

//***************************************************

// * Delete DB2 Data For CUSTOMER
//****************************************************

Dcl - Proc DeleteCUSTOMER_Data Export;

Dcl - Pi *N IND;
CUSTOMERDataDSLIKEDS( CUSTOMER_IODataDS);
WrkCustNbr Zoned(6:0);
WrkUtilDS LikeDS ( UtilDSSQL );

End- Pi ;

Dcl - s DeleteError Ind inz (*off);

...



Cursor Adds, Updates and Deletes

Procedure to do DELETEin service program

...
EXEC SQL

Delete from CUSTOMER
where CUSTNO = : WrkCustNbr ;

GetDiagnostics ( UtilDSSQL );

If ReturnedSQLCode = 000;
DeleteError = *off;
COMMIT;

Else;
DeleteError = *on;

EndIf ;

return DeleteError ;

End- Proc; 



Cursor Adds, Updates and Deletes

Procedure to do UPDATEin service program

//****************************************************
// * Updates DB2 Data For CUSTOMER
//****************************************************

Dcl - Proc UpDateCUSTOMER_Data Export;
Dcl - Pi *N IND;

CUSTOMERDataDSLIKEDS( CUSTOMER_IODataDS);
WrkCustNbr Zoned(6:0);
WrkUtilDS LikeDS ( UtilDSSQL );

End- Pi ;
Dcl - s UpdateSuccess Ind inz (*off);

...



Cursor Adds, Updates and Deletes

Procedure to do UPDATEin service program

...
EXEC SQL UPDATE CUSTOMER

SET ROW = : CUSTOMERDataDS
WHERE CUSTNO = :WrkCustNbr ;

GetDiagnostics ( WrkUtilDS );

If ReturnedSQLCode = 000;
UpdateSuccess = *on;
COMMIT;

else;
UpdateSuccess = *off;

EndIf ;

Return UpdateSuccess ;

End- Proc ; 



Execute Immediate

ÅExecute Immediate SQL statement combines Prepare and Execute
ÅMore efficient than separate statements

Dcl - s SQLstring Varchar(256);
é
// Custno value provided by user input
SQLstring = 'Delete From Customers Where Custno = ' + Custno ;

Exec Sql Execute Immediate : SQLstring ;



Set Option

ÅSet Option SQL statement establishes processing options to use in 
program

ÅMust appear in program before any other SQL statements 

Exec SQL Set Option Alwcpydta = *Yes,
Closqlcsr = * Endpgm,
Commit    = *None;



Alwcpydta

ÅAlwcpydta(Allow Copy of Data) option indicates whether Select 
statement can use temporary copy of 
ÅImproves performance

ÅRisks using obsolete result set 

ÅAlwcpydta(*Optimize) lets system decide

ÅAlwcpydta(*Yes) and Alwcpydta(*No) allow or prohibit using copy

Exec SQL Set Option Alwcpydta = *Yes,
Closqlcsr = *Endpgm,
Commit    = *None;



Closqlcsr

ÅClosqlcsr(Close SQL Cursor) specifies when to close SQL cursors
ÅLŦ ǇǊƻƎǊŀƳ ŘƻŜǎƴΩǘ ŜȄǇƭƛŎƛǘƭȅ ŎƭƻǎŜ ǘƘŜƳ ǿƛǘƘ /ƭƻǎŜ ǎǘŀǘŜƳŜƴǘ

ÅAlso determines scope of prepared SQL statements and file locks

ÅClosqlcsr(*Endpgm) closes cursors when program ends

ÅClosqlcsr(*Endmod) closes cursors when module ends

Exec SQL Set Option Alwcpydta = *Yes,
Closqlcsr = *Endpgm,
Commit    = *None;



Closqlcsr

ÅClosqlcsr(*Endsql) allows cursors to remain open between program 
instances in job, without having to reopen them each time

ÅClosqlcsr(*Endjob) lets cursors remain open until IBM i job ends

ÅClosqlcsr(*Endactgrp) closes cursors when ILE activationgroup ends

Exec SQL Set Option Alwcpydta = *Yes,
Closqlcsr = *Endpgm,
Commit    = *None;



Commit

ÅCommitment control is database feature that permits complex 
transactions to be processed with all-or-nothing architecture
ÅIf several database updates are required for transaction, then all updates 

must occur, or none will

ÅAlso allows program to roll back incomplete transactions
ÅThat have not yet been committed

ÅSQL typically assumes commitment control is in effect
ÅIf database does not use commitment control, program should specify 

Commit(*None)

Exec SQL Set Option Alwcpydta = *Yes,
Closqlcsr = *Endpgm,
Commit    = *None;



Subfile Application Example



Subfile Application ςPutting it Together

ÅComprised of three programs
ÅGETSQLDIAG ςService program that:
ÅProcesses the GET DIAGNOSTICS command
ÅPuts the results into a data structure
ÅReturns this data structure to the calling program 

ÅCUSTSRVPGM ςService program that handles SQL I/O
ÅSQL INSERT, UPDATE, SELECT and DELETE Code
ÅReturns data Structures (Customer and SQL Status)

ÅPRG175DSQL ςMain Driver Program
ÅRuns the 5250 screens
ÅHandles the CREATE, READ, UPDATE and DELETE Logic



Dynamic SQL Example

// Purpose: Used for SQL Into Statement

Dcl - ds CustomerDS Ext ExtName('CUSTOMER') Qualified Dim(9999)
End- ds;

// Data Structure for SQL Results
Dcl - Ds UtilDSSQL inz ;

MessageId Char(10);
MessageId1 VarChar (7);
MessageId2 VarChar (7);
MessageLength int (5);
MessageText varchar(32740);
ReturnedSQLCode int (5);
ReturnedSQLState char(5);
RowsCount int (10);

End- Ds;         

ÅThe driver program uses an example of Dynamic SQL



// ====================================================================
//  main loop
// ====================================================================

ClearFields ();          // Clear out the fields
Open DisplayScreen ;
Dow not exit;

Clear FooterDs.message ;
Clear CustSflDS.Opt ;
LoadSFL ();    // Do SQL processing and load the Subfile
DisplaySFL (); // Display the subfile and handle any processing
If CustCtlDS.SearchFld <> *Blanks;

SearchTerm = '%' + %Trim( CustCtlDS.SearchFld ) + '%' ;
EndIf ;

enddo ;
Close DisplayScreen ;
* inlr = *on;
return; 

Main Loop



// ==================================================================

// load Subfile with Records
// ==================================================================

Dcl - Proc LoadSFL ;
ClearSFL ();               // Clear out the subfile
BuildSQLStmt ();           // Build the SQL Statement
SelectSuccess =

GetCUSTOMERRecs_DynSelect ( CustomerDS:Statement:SearchTerm:UtilDSSQL );

If SelectSuccess ;

for rrn = 1 to RowsCount ;
EVAL- CORR CustSflDS = CustomerDS ( rrn );
CustSflDS.nzip = %Dec( CustomerDS ( rrn ).czip:9:0);
write DisplayScreen.CustSfl CustSflDS ;
reset CustSflDS ;

Endfor ;
Else;

HandleSQLMessages ();
Endif;    

End- Proc;          

Building Dynamic SQL Statements ςLoadSFL



// ==================================================================

// Build Select Statement
// ==================================================================

Dcl - Proc BuildSQLStmt ;

statement = 'SELECT * FROM CUSTOMER ';

If CustCtlDS.SearchFld <> *Blanks; // Search Field has something in it?
Statement += 'WHERE ' ;
Statement += 'UPPER(CFNAME) LIKE ? ';
Statement += 'OR ';
Statement += 'UPPER(CLNAME) LIKE ? ';
Statement += 'OR ';

Building Dynamic SQL Statement ςcont.

ÅProgram must first prepare SQL statement from program data values

ÅCan build text string using standard RPG character processing 
techniques



Statement += 'UPPER(CSTREET) LIKE ? ';
Statement += 'OR ';
Statement += 'UPPER(CCITY) LIKE ? ';
Statement += 'OR ';
Statement += 'UPPER(CSTATE) LIKE ? ';
Statement += 'OR ';
Statement += 'UPPER(CZIP) LIKE ? ';
Statement += 'OR ';
Statement += 'UPPER(CEMAIL) LIKE ? ';

EndIf ;
Statement += ' ORDER BY CLNAME, CFNAME';

Statement += ' FOR FETCH ONLY';
End- Proc; 

Building Dynamic SQL Statements ςcont.



Prepare / Declare / Open / Fetch Statements 

ÅPrepare SQL statement - validates text string and translates it into 
executable SQL statement
ÅNames prepared SQL statement

ÅDeclare  Cursor SQL Statement ςnames a cursor and associates it 
with a SQL statement

ÅOpen SQL Statement ςopens the cursor and process the Select 
statement embedded in the cursor making the table rows available

ÅFetch SQL Statementςretrieves one of more rows from a result set in 
to host variables of data structures



CUSTSRVPGM Procedure 

// Service programõs called procedure to return record set

Dcl - Proc GetCUSTOMERRecs_DynSelect Export;

Dcl - pi GetCUSTOMERRecs_DynSelect Ind ;
CUSTOMERDataDSLIKEDS( CUSTOMER_IODataDS) Dim(9999);
Statement  varchar(4096);
SearchTerm VarChar (100);
WrkUtilDS LikeDS ( UtilDSSQL );

End- pi;
Dcl - s SelectSuccess ind inz (*off);

Exec SQL prepare CustSelect from :statement;
GetDiagnostics ( WrkUtilDS );

Exec SQL declare CustNameCUR Scroll Cursor for CustSelect ;
GetDiagnostics ( WrkUtilDS );

....

Procedure returns a record set to the caller. 



CUSTSRVPGM Procedure 

....

If SearchTerm <> *Blanks;

Exec SQL open CustNameCUR using
: searchTerm
, : searchTerm
, : searchTerm
, : searchTerm
, : searchTerm
, : searchTerm
, : searchTerm
;

else;
Exec SQL open CustNameCUR using :statement;

EndIf ;
GetDiagnostics ( WrkUtilDS );

....

Procedure returns a record set to the caller. 



...
Exec SQL fetch CustNameCUR for 9999 rows into : CUSTOMERDataDS;

GetDiagnostics ( WrkUtilDS ); 

If ReturnedSQLCode = 000;
SelectSuccess = *on;

Else;
SelectSuccess = *off;

EndIf ;
exec sql close CustNameCUR;

return SelectSuccess ;
End- Proc; 

CUSTSRVPGM Procedure

Procedure returns a record set to the caller. 



Using RDito Debug SQL Statements

ÅMost problems when using SQL in RPG are caused by:

ÅStatement being incorrectly built:
ÅEspecially with Dynamic SQL

ÅRun SQL ScriptsςNo longer just in iNavfor Windows
ÅIncluded in Access Client Solutions ςCool!

ÅAdded to Rational Developer for I ςVery Cool!



Run SQL Scripts in RDi9.5.1.2



Debugging a Static SQL statement


