CursorecAgain!
Using SQL & CURSORS In Your Programs

PROGRAMMING
in ILE RPG
Buck
'Phone 262 - -
jbuck@imp o
TW|tter - @j buck51


mailto:jbuck@impowertechnologies.com

5250 & SEQ5 2 Say Qi

SEU doesndét su
the latest version of

RPG.

Well | guess, you
could turnoff Syntax
Checking!

My students have a

short introduc
in case of

emergencies!

PP

2 NJ,

)

Bl Session A - [24 x 80]

File Edit View Communication Actions Window Help

D5 el 2| @@ | w5 22 &) @@
Host: | DEATHSTARGTCED!  port: | 23 Workstation ID: Disconnect

Edit RPGWORK/QRPGCVTSRC

CUSTLSTSAOL

Columns . . . : 5]
SEU==

FMT =xx ., R T A . N -
000O1.12 : James E. Buck

0001.13 01/10/2016
0001.15
0001.16
0001.17
0001.18
0001.19
0001.20
0001. 21
0661 . 22
0001.23
0001.24
0001.25
0001.26
0001.27
0001.28
0001.29

Dcl-pr Main ExtPgm(’'CUSTLSTSQL'

xN Char (2);
End-Pr;
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SQL Data Manipulation Language (DML)

ADML statements retrieve and manage data within tables (physica
files)

ADML statements appropriate for embedded SQL
ASelect
Alnsert
AUpdate
ADelete




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

AFixed format /Exec SQL compiler directive

Aadza i KI @S a/@é¢ Ay LRAAGAZYE c
ASQL statement may continue onto subsequent lines

Aadzai KI @S a/ HE Ay LRAAGAZYE C
A/End-exec compiler directive ends statement

ANo semicolon required

C/Exec SQL

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




Select

Al v Qa LINAYFNE |jdzSNE adl adsSysSyi
ASelect clause lists columns to retrieve
A Or specifies with an asterisk (*) all columns, in order, from the record layout
A From clause indicates file(s) from which columns are retrieved

A Where clause (optional) can identify a search condition
A Order 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

Alnsert statement adds record (row) to table or view
A Approximately equivalent to RPG Write

Alnsert Into clause names table

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

AValues clause supplies values for each column in column list

AlIf 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

AUpdate statement modifies row(s) in table

Al 2NNBaLI2yRa (2 wtDQa ! LIRIFGS 2LISN
ASet clause assigns value(s) to column(s)

AOr use column list with Values clause

AWhere 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

ADelete statement removes row(s) from table
AAnalogous to RPG Delete operation

AWhere clause selects row(s) to delete
AWithout 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 Dynamic SQL

ABasic structure of each SQL AProgram can build SQL
statement Is when program IS statement as character string

compiled using program data values
ACan use host variables to ASQL statement is prepared at
substitute values at runtime runtime

AGeneral purpose and |
02y a I:t)JuI\ICI)\bIzO UAZ2Y Ré%ﬁ%? fiot l@?(h.Ov\@@ablqzs-_F z

program Is created A Substitutes parameter values
AFaster than dynamic SQL AMore flexible than static SQL




Introduction to Embedded SQL

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

AUseful forset-at-a-time processing; The Real Power of SQL!
AProgram acts upon many records using single SQL statement

ADatabase features unavailable with DDS or through native RPG f
operations

AExample: security at field, or column, level




Introduction to Embedded SQlcont.

AFunctions not directly available to RPG
AExamplesAvg Count, Sum
ADate calculations

AFlexibility in database processing
AExample: Dynamic SQL statement execution

ACross platform consistency
APRessibldPerformance improvements




Exec SQL

AExec SQL directive signals rest of the line is embedded SQL stat

APrecompilerautomatically converts SQL statement into appropriate RPG
operations before program is created

Alf program uses SQL to process fidelf instruction is not necessary
ADcH required only for native file 1/O operations (Read, Write, etc.)

ANot all SQL statements are allowed
A Some require modification
ASome 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

AHost variable is data item that SQL statement uses to synchroniz
program variables with data from tables and views

ACan substitute host variables for explicit values in SQL statement

AHost variable name is preceded by colon (})
AName corresponds to declared RPG program variable

ARPG variable should have same data type and size as associated datab
column

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

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




Select Into

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

ARetrieves single row and places result set into RPG host variable
Alf 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
I/l Program will provide a value for Custno.
Exec SQL Select Cfname, Clname
Into :Cfname, :Clname
From Customers
Where Custno = :Custno;
/I Cfname and Clname will contain result set values.




Using Host Structures

AHost 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 ;
/I Custdata subfields will contain result set values.




Using Host Structures

AUseful for retrieving all columns from record layout
AExternally described data structure is appropriate here

Alf an externally data structure i8OTused, care should be taken to match t
retrieved fields with the data structure (order, number and type)!

ABE CAREFWking an Asterisk (*) in Select statements. What happens to
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 ;

/I Customers subfields will contain result set values.




Handling Null Values

A CtFOpt Option(NoDebugl®alwnull(* usrct);

Alndicator variable detects null column values
ADefined as signed integer, five digits
AValue-1 indicates null value

ATo detect null value, include indicator variable following host vari

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

ATo set column to null value, use SQL Update statement, setting
iIndicator variable tel

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

AIf SQL statement uses host structure, it can also organize indicat
variables into indicator structure
A Data structure that uses indicator variables as subfields

Alndicator structure must contain corresponding subfield for each
column in result set

AEven 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 ;
NuliCfname Int (5);
NuliClname Int (5);

End- ds;
é

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

Into : CustdataDS : CustnullsDS
From Customers
Where Custno =: Custno ;
/I CustdataDS subfields will contain result set values.
/I CustnullsDS  subfields will contain indicator variables.




Handling SQL Resutteyt D 52 Say

Almportant for the RPG programmer to:
ACheck the results of an SQL statememrror or Success
Al KSO1l NXadz Ga 2F a{Si tNROS
AExampleNumber of RowReturned used to loadubfile
ATwo ways to check the results:

ASQL Communication Area (SQLCA) data structOiey
ALimited amount of information can be returned

AGET DIAGNOSTICS StatemBeist
AMore than a 100 possible values




Handling SQL Return Codes

ASQLCA Data Structure is updated every time program executes
statement

ASubfieldsSqlcodeand Sqlstatesignal success or failure
A Sqlcodevalues are specific to IBM
A Sqlstatevalues are industry standards

ASubfieldSqglerrdcontains additional diagnostic messages




Handling SQL Return Codes

Alf SQL statement ends in err&PG program does not stop!

ADiagnostic return codes are in SQL Communication Area (SQLC
structure
A Automatically created for SQLRPGLE programs

Dcl -ds Sqica ;
Sqlcaid Char(8); /I (Null)
Sqglcabc  Int (10); /I Length of Sqlca : 136
Sqglcode  Int (10); /I SQL return code
Sqglerrml  Int (5); /I Length of Sqglerrmc
Sqglerrmc  Char(70); /l Message replacement text
Sqlerrp Char (8) ; /'l Product i|jdentifier: " QS

Sqlerrd Int (10) Dim(6); // Diagnostic information

Sgiwarn  Char(1) Dim(11); // Warning flags

Sqistate  Char(5); /I SQL standard return code
End- ds;




Handling SQL Return Codd8Mi STD.

ASqlcode= 0

A SQL statement was successful (may be warnings)

ASglcode= 100
A No row was found (endf-file)

ASqlcode> 0 (but not 100)

A Sqglstatement was successful, but warnings were issued

ASqglcode< 0
A SQL statement was unsuccessful

ASglcodevalue corresponds to IBMmessage
A Sglcodel00 = message SQL0100
A Sglcode0313 = message SQL0313




Handling SQL Return Coddadustry STD.

ASqlstate= 00xxx
ASQL statement was successful (no errors or warnings)

ASqlstate= 02xxx
ANo row was found (endf-file)

ASqlstate= 01xxx
ASQL statement was successful, but warnings were issued

AAny otherSqlstate
ASQL 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";
Il Select was successful
When Sqlstate  ='02000";
I End - of -file
When %Subst (Sqlstate:1:2) ='01";
Il Select generated warnings
Other;
/Il Select was unsuccessful
Endsl ;




Handling SQL Return Codes

Dcl - ¢ Endoffile '02000";
Dcl - ¢ 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; I Sqistate 00000
/I Select was successful
When Sqistate = = Endoffile ; Il Sgistate 02000
/[ End - of - file
When %Subst (Sqgistate:1:2) = Warning; // Sqistate 01xxx
Il Select generated warnings
Other;
/I Select was unsuccessful
Endsl ;




Handling SQL Return Codes

SQLERR(3) is a subfielcdbQfLCA Data Structure

AFor INSERT, MERGE, UPDATE, REFRESH, and DELETE, sh
number of rows affected.

AFor a TRUNCATE statement, the value willlbe
AFor a FETCH statement, SQLERRD(3) contains the number o c

fetched.

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 SQLERS 9B 0 OVERLAY(SQLERR:*NEXT)
301 D SQLER6 9B 0 OVERLAY(SQLERR:*NEXT)
302D SQLERRD 101 0 DIM(6) OVERLAY(SQLERR)



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

Subfile Application Example

File Edit View Communication Actions Window Help
BERGrraBd L

Host: Port: |23 Workstation ID: I Disconnect ’

Program ID: PRG172DSQL CloudServices24x?, Inc. 5/05/17
Customer Name Generic Inquiry Screen

Search Field: B
Opt. A=Add, C=Change, D=Delete
Last name First Name Street City ST ZipCode

Albright Scotty 8040 STATE ST. CHICAGO IL 60635-1209

__ ABDUL HALIM NARIZA 5652 N. 46TH S KALAMAZOO MI 49008-0000
__ ALYARADO DENNIS 447 W. DARTMOO GURNEE IL 60031-3136
__ AMERINE MICHAEL 789 & ASH LAWRENCE TX 76550-0000
__ Barry Tracy 32348 S. 39TH GRAND RAPIDS MI 49501-0002
__ BAYONNE ALFREDO 10423 S .E. 3061 BELLEVUE WA 98007-0012
__ BOND JAMES 719 FIRST STRE CAMBRIDGE MA 21421-1123
_ BRENNEMAN Jimmy 111 32ND AVE. BOYCE LA 71409-0000
__ Cho Cho Deuk Hwan 1234 WEST ST. LOCKHART SD 29364-0000
__ Cookize Mike L 2478 E. MAIN S ABILENE TX 79604-1110
__ CASH JOHNNY 1211 5TH STREE LITTLE ROCK AR 31214-5609

COIN DOREEN 302 WASHINGTON WHITE PLAINS NY 71530-0039

DAVIS JEFF 23 5TH STREET KENSOHA 51231-1234

54 rows fetched from cursor CUSTNAMECUR.

F3=Exit F12=Cancel

MA] A MU A 04/018
4 |=k— IDEVUSRO30.IDEVCLOUD,COM:23 E{j




Subfile Application Example

AComprised of three programs

AGETSQLDIAGService program that;
AProcesses the GET DIAGNOSTICS command
APuts the results into a data structure
AReturns this data structure to the calling program
ACUSTSRVPGMService program that handles SQL 1/0
ASQL INSERT, UPDATE, SELECT and DELETE Code
AReturns data Structures (Customer and SQL Status)

APRG175DSQ@IMain Driver Program

ARuns the 5250 screens
AHandles the CREATE, READ, UPDATE and DELETE Logic




Using GET DIAGNOSTICS Statement

Start using GET DIAGNOSTICS

AReturns additional information on the
last SQL statement

ASuperset of SQLCA
AOver 100 values can be returned

ASQLCA is limited in size (136 Byte)
AMany of the return values are truncated




UsingGET DIAGNOSTICS Statement

Sample Service Program

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

/l /l
/I Service Program: GETSQLLDIAG I

/l Procedure: Getdiagnostics Il
/I Service program to capture and return the results //

Il of an SQL Statement Il

/l /l

Dcl - Pr GetDiagnostics ;
*n LikeDS (UtIDSSQL );
End- Pr ;



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

UsingGET DIAGNOSTICS Statement

Data Structure
Returns information on the last SQL statement

Dcl - Ds UtIIDSSQL Qualified inz ;
Messageld Char(10);
Messageldl VarChar (7);
Messageld2 VarChar (7);
MessagelLength int (5);
MessageText varchar(32740);
ReturnedSQLCode int (5);
ReturnedSQLState  char();
RowsCount int (10);
RowsReturned Zoned(31:0);
ResultSetNoOfRows  Zoned(31:0);

End- Ds;



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

UsingGET DIAGNOSTICS Statement

DB2 MESSAGE_{1Message ID corresponding to the MESSAGE_TEXT.
DB2 MESSAGE_ IPCPF escape message that originally caused this error o
an empty string Is returned.

DB2 MESSAGE IPZPD diagnostic message that originally caused this erro
or empty string Is returned.

MESSAGE_LENGTIEeNngth of the message text of the error, warning, or
successful completion.

MESSAGE_TEXIMessage text of the error, warning, or successful
completion. If the SQLCODE is 0 an empty string Is returned.

DB2 RETURNED_ SQLCOO&tains the SQLCODE

RETURNED SQLSTAT&ntains the SQLSTATE.
DB2 SQLERRB®alue of SQLERRD(3) from the SQLCA.



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

UsingGET DIAGNOSTICS Statement

Dcl - proc GetDiagnostics Export;
Dcl - Pi *N;
DiagUtiIDS  LikeDS ( UtiIIDSSQL );
End- Pi ;

Clear DiagUtIDS ;

Exec sql GET DIAGNOSTICS CONDITION 1

: DiagUtilDS.Messageld = DB2_MESSAGE_ID,
:DiagUtilDS.Messageldl = DB2_MESSAGE_ID1,
:DiagUtilDS.Messageld2 = DB2_MESSAGE_ID2,

: DiagUtilDS.MessageLength = MESSAGE_LENGTH,

: DiagUtilDS.MessageText
: DiagUtiIDS.ReturnedSgiCode

MESSAGE_TEXT,
DB2_RETURNED_SQLCODE,

: DiagUtiIDS.ReturnedSQLState = RETURNED_SQLSTATE,
: DiagUtiIDS.RowsCount = DB2_SQLERRDS;
Return ;

End- Proc;



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

Using SQL Cursors

AFour requirements for using SQL Cursors
ADeclare Cursor
AOpen
AFetch
AClose

ASQL cursor is named entity that SQL uses to point to and proces
from multiple row result set

ACan loop through result set, fetching and processing records individually

APrograrp can retrieve multiple rows into result set and th
LINE OSaa Sl OK NRga JAVRAOAR




Declare Cursor

ADeclare Cursor SQL statement is similar to REIGinstruction
AMust appear in source code before any statements that refer to cursor
AShould be near beginning of program

AAssigns name to nested Select statement indicating rows to retri
AMay include host variables

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




Declare Cursor

ACursor is usually updateable
AUnless Declare Cursor indicates otherwise
AMay explicitly specify updateable cursor
AMay 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

ASpecify Read Only to improve performance

ASpecify Insensitive cursor to work with copy of result set
AWill not recognize subsequent changes to result set
AMay 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

ASerial cursor (default) navigates through result set sequentially
forward
AProgram can only retrieve each row once
AMust be closed and reopened to process again

AScrollable cursor permits result set navigation in either direction
AProgram can retrieve row multiple times

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




Open

AOpening cursor processes Select statement associated with cursg
AMakes rows in result set available to program
AHost/indicator variable values are substituted into statement

Exec SQL Open CustzipCUR ;




Fetch

AFetch SQL statement retrieves row(s) from result set that contain
multiple rows
AReads into host variables or host structure
A Select statement associated with specified cursor dictates result set cont

ARPG program can then process rows in loop
A Similar to native file operations

ARow being processed is called current row

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




Fetch

AFetch may use host structure

Dcl - ds Customers Ext Qualified End - ds;

e

Exec SQL Declare CustcursorCUR  Cursor For
Select *

From Customers
Where Czip =: Czip
Orderby Custno
For Read Only;

e
Exec SQL Fetch  CustcursorCUR Into: CustomersDS ;




Fetch

AFetch {Next} {From} cursmame Into hostariables
AOnly option available for serial cursors

AFetch Prior From curserame Into hostvariables
ARetrieves previous row from scrollable cursor

AFetch First From cursorame Into hosivariables
ARetrieves first row from scrollable cursor

AFetch Last From cursoame Into hostvariables
ARetrieves last row from scrollable cursor

AFetch Current From cursoiame Into hostvariables
ARereads current row in scrollable cursor




Fetch

AFetch Relative n From cursoeame Into hosivariables
AReads row n number of rows before or after current row in scrollable cur

AFetch Before From cursmame
APositions cursor before first row in scrollable cursor
ADoes not read data, requires Fetch Next
ASimilar toSetll* Loval

AFetch After From curserame
APositions cursor after last row in scrollable cursor
ADoes not read data, requires Fetch Prior
A Similar toSetgt* Hival




Close

AClose SQL statement closes open cursor
ADiscards result set and releases locks on tables or views

AAfter processing, program should explicitly close cursor
AMust close serial cursor to reprocess it

Exec SQL Close  CustzipCUR ;




Cursor Updates and Deletes

AUpdate and Delete SQL statements supplittere Current Gflause
to update or delete current row

AProgram must first position cursor on that row
APositioned update/delete

AAfter positioned delete, cursor is moved to next row
AOr after last row if no more rows

Exec SQL Update Customers
Set Cfhame =: Cfname, Clname =: Clhame

Where Current of CustzipCUR ;

Exec SQL Delete From Customers Where Current Of CustzipCUR ;




Subfile Application Example

File Edit View Communication Actions Window Help
BERGrraBd L

Host: Port: |23 Workstation ID: I Disconnect ’

Program ID: PRG172DSQL CloudServices24x?, Inc. 5/05/17
Customer Name Generic Inquiry Screen

Search Field: B
Opt. A=Add, C=Change, D=Delete
Last name First Name Street City ST ZipCode

Albright Scotty 8040 STATE ST. CHICAGO IL 60635-1209

__ ABDUL HALIM NARIZA 5652 N. 46TH S KALAMAZOO MI 49008-0000
__ ALYARADO DENNIS 447 W. DARTMOO GURNEE IL 60031-3136
__ AMERINE MICHAEL 789 & ASH LAWRENCE TX 76550-0000
__ Barry Tracy 32348 S. 39TH GRAND RAPIDS MI 49501-0002
__ BAYONNE ALFREDO 10423 S .E. 3061 BELLEVUE WA 98007-0012
__ BOND JAMES 719 FIRST STRE CAMBRIDGE MA 21421-1123
_ BRENNEMAN Jimmy 111 32ND AVE. BOYCE LA 71409-0000
__ Cho Cho Deuk Hwan 1234 WEST ST. LOCKHART SD 29364-0000
__ Cookize Mike L 2478 E. MAIN S ABILENE TX 79604-1110
__ CASH JOHNNY 1211 5TH STREE LITTLE ROCK AR 31214-5609

COIN DOREEN 302 WASHINGTON WHITE PLAINS NY 71530-0039

DAVIS JEFF 23 5TH STREET KENSOHA 51231-1234

54 rows fetched from cursor CUSTNAMECUR.

F3=Exit F12=Cancel

MA] A MU A 04/018
4 |=k— IDEVUSRO30.IDEVCLOUD,COM:23 E{j




Subfile Application Example

AComprised of three programs

AGETSQLDIAGService program that:
AProcesses the GET DIAGNOSTICS command
APuts the results into a data structure
AReturns this data structure to the calling program
ACUSTSRVPGMService program that handles SQL 1/O
ASQL INSERT, UPDATE, SELECT and DELETE Code
AReturns data Structures (Customer and SQL Status)

APRG175DSQ@IMain Driver Program

ARuns the 5250 screens
AHandles the CREATE, READ, UPDATE and DELETE Logic




Cursor Adds, Updates and Deletes

Procedure to ddADDa record In service program

I
/I * Adds New DB2 Data For CUSTOMER
Il
Dcl - Proc WriteCUSTOMER_Data Export;
Dcl - Pi *N IND;
CUSTOMERDataDSLIKEDS( CUSTOMER_IODataD$
WrkCustNbr Zoned(6:0);
WrkUtiIDS LikeDS ( UtIIDSSQL );
End- Pi;

Dcl - s InsertSuccess Ind inz (*off);




Cursor Adds, Updates and Deletes

Procedure to ddADDa record In service program

EXEC SQL
INSERT INTO CUSTOMER
(CUSTNO, CFNAME, CLNAME, CSTREET, CCITY, CSTATE,
CzIP, CPHONE, CALPHONE, CEMAIL, ORDDAT, BALDUE)
VALUES(: CUSTOMERDataD$$

GetDiagnostics  ( WrkUtilIDS );

If ReturnedSQLCode = 000;

InsertSuccess = *on;
COMMIT;
Else;
InsertSuccess = *off;
Endif ;

Return InsertSuccess ;

End- Proc;




Cursor Adds, Updates and Deletes

Procedure to ddDELETH service program

Il
/I * Delete DB2 Data For CUSTOMER
Il

Dcl - Proc DeleteCUSTOMER_Data Export;

Dcl - Pi *N IND;
CUSTOMERDataDS.IKEDS( CUSTOMER_IODataD}
WrkCustNbr Zoned(6:0);
WrkUtiIDS LikeDS ( UtIIDSSQL );

End- Pi;

Dcl - s DeleteError Ind inz (*off);




Cursor Adds, Updates and Deletes

Procedure to ddDELETH service program

EXEC SQL
Delete from CUSTOMER
where CUSTNO =: WrkCustNbr ;
GetDiagnostics  (UtIDSSQL );

If ReturnedSQLCode = 000;

DeleteError = *off;
COMMIT;
Else;
DeleteError = *on;
Endif ;

return DeleteError
End- Proc;




Cursor Adds, Updates and Deletes

Procedure to ddJPDATHN service program

Il
/[ * Updates DB2 Data For CUSTOMER
Il

Dcl - Proc UpDateCUSTOMER _Data Export;
Dcl - Pi *N IND;
CUSTOMERDataDS.IKEDS( CUSTOMER_IODataD3
WrkCustNbr Zoned(6:0);
WrkUtIIDS  LikeDS (UtIIDSSQL );
End- Pi;
Dcl - s UpdateSuccess Ind inz (*off);




Cursor Adds, Updates and Deletes
Procedure to ddJPDATHN 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

AExecute Immediate SQL statement combines Prepare and Exec
AMore efficient than separate statements

Dcl -s SQLstring  Varchar(256);

é
/I Custno value provided by user input
SQLstring  ='Delete From Customers Where Custno ='+  Custno ;

Exec Sqgl Execute Immediate : SQLstring ;




Set Option

ASet Option SQL statement establishes processing options to use j
program

AMust appear in program before any other SQL statements

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




Alwcpydta

AAlwcpydta(Allow Copy of Data) option indicates whether Select
statement can use temporary copy of
Almproves performance
ARisks using obsolete result set

AAlwcpydtg*Optimize) lets system decide
AAlwcpydtg*Yes) andAlwcpydtg*No) allow or prohibit using copy

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




Closqlcsr

AClosglcs(Close SQL Cursor) specifies when to close SQL cursor
ALFT LINBINIY R2SayQi SELX AOAGt & Of
A Also determines scope of prepared SQL statements and file locks

AClosglcg* Endpgn) closes cursors when program ends

AClosqglcg*Endmod closes cursors when module ends

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




Closqlcsr

AClosglc* Endsd) allows cursors to remain open between progra
Instances in job, without having to reopen them each time

AClosglcst*Endjol) lets cursors remain open until IBiNbb ends
AClosqlcs*Endactgrp closes cursors when ILE activat@noup end

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




Commit

ACommitment control is database feature that permits complex
transactions to be processed with-all-nothing architecture

Alf several database updates are required for transaction, then all update
must occur, or none will

AAlso allows program to roll back incomplete transactions
AThat have not yet been committed

ASQL typically assumes commitment control is in effect

Alf database does not use commitment control, program should specify
Commit(*None)

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




Subfile Application Example

File Edit View Communication Actions Window Help
BERGrraBd L

Host: Port: |23 Workstation ID: I Disconnect ’

Program ID: PRG172DSQL CloudServices24x?, Inc. 5/05/17
Customer Name Generic Inquiry Screen

Search Field: B
Opt. A=Add, C=Change, D=Delete
Last name First Name Street City ST ZipCode

Albright Scotty 8040 STATE ST. CHICAGO IL 60635-1209

__ ABDUL HALIM NARIZA 5652 N. 46TH S KALAMAZOO MI 49008-0000
__ ALYARADO DENNIS 447 W. DARTMOO GURNEE IL 60031-3136
__ AMERINE MICHAEL 789 & ASH LAWRENCE TX 76550-0000
__ Barry Tracy 32348 S. 39TH GRAND RAPIDS MI 49501-0002
__ BAYONNE ALFREDO 10423 S .E. 3061 BELLEVUE WA 98007-0012
__ BOND JAMES 719 FIRST STRE CAMBRIDGE MA 21421-1123
_ BRENNEMAN Jimmy 111 32ND AVE. BOYCE LA 71409-0000
__ Cho Cho Deuk Hwan 1234 WEST ST. LOCKHART SD 29364-0000
__ Cookize Mike L 2478 E. MAIN S ABILENE TX 79604-1110
__ CASH JOHNNY 1211 5TH STREE LITTLE ROCK AR 31214-5609

COIN DOREEN 302 WASHINGTON WHITE PLAINS NY 71530-0039

DAVIS JEFF 23 5TH STREET KENSOHA 51231-1234

54 rows fetched from cursor CUSTNAMECUR.

F3=Exit F12=Cancel

MA] A MU A 04/018
4 |=k— IDEVUSRO30.IDEVCLOUD,COM:23 E{j




Subfile Applicatiog Putting It Together

AComprised of three programs

AGETSQLDIAGService program that;
AProcesses the GET DIAGNOSTICS command
APuts the results into a data structure
AReturns this data structure to the calling program

ACUSTSRVPGiMService program that handles SQL I/O
ASQL INSERT, UPDATE, SELECT and DELETE Code
AReturns data Structures (Customer and SQL Status)

APRG175DSQ] Main Driver Program
ARuns the 5250 screens
AHandles the CREATE, READ, UPDATE and DELETE Logic




Dynamic SQL Example

AThe driver program uses an example of Dynamic SQL

I/l Purpose: Used for SQL Into Statement
Dcl -ds CustomerDS Ext ExtName('CUSTOMER') Qualified Dim(9999)
End- ds;

/I Data Structure for SQL Results

Dcl - Ds UtIIDSSQL inz ;
Messageld Char(10);
Messageldl VarChar (7);
Messageld2 VarChar (7);
MessagelLength int (5);
MessageText varchar(32740);
ReturnedSQLCode int (5);
ReturnedSQLState  char(5);
RowsCount int (10);

End- Ds;




Main Loop

/l
/[ main loop
/l

ClearFields (); /I Clear out the fields
Open DisplayScreen ;
Dow not exit;
Clear FooterDs.message ;
Clear CustSfIDS.Opt ;
LoadSFL(); // Do SQL processing and load the Subfile
DisplaySFL (); // Display the subfile and handle any processing
If CustCtIDS.SearchFid <> *Blanks;
SearchTerm ='%"'+ %Trim(  CustCtlDS.SearchFId )+'%';
Endif ;
enddo ;
Close DisplayScreen ;
*inlr  =*on;
return;




Building Dynamic SQL Statemenk®adSFL

Il
/I load Subfile with Records
Il

Dcl - Proc LoadSFL;

ClearSFL (); Il Clear out the subfile
BuildSQLStmt (); // Build the SQL Statement
SelectSuccess =
GetCUSTOMERRecs_DynSelect ( CustomerDS:Statement:SearchTerm:UtiIDSSQL );

If SelectSuccess
for rrn =1to RowsCount ;
EVAL- CORRCustSfIDS = CustomerDS (rrn );

CustSfIDS.nzip = %Dec( CustomerDS (rrn ).czip:9:0);
write  DisplayScreen.CustSfl CustSfIDS ;
reset CustSfIDS ;
Endfor ;
Else;
HandleSQLMessages ();
Endif;

End- Proc;




Building Dynamic SQL Statemenbnt.

AProgram must first prepare SQL statement from program data val

ACan build text string using standard RPG character processing
techniques

Il
// Build Select Statement
/i

Dcl - Proc BuildSQLStmt ;
statement = 'SELECT * FROM CUSTOMER ;

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




Building Dynamic SQL Statemeqtent.

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;




Prepare / Declare / Open / Fetch Stateme

APrepare SQL statementvalidates text string and translates it into
executable SQL statement

ANames prepared SQL statement

ADeclare Cursor SQL Statememriames a cursor and associates it
with a SQL statement

AOpen SQL Statemegtopens the cursor and process the Select
statement embedded in the cursor making the table rows available

AFetch SQL Statementretrieves one of more rows from a result se
to host variables of data structures




CUSTSRVPGM Procedure

Procedure returns a record set to the caller.

/] Service programbés called procedure o return rec
Dcl - Proc GetCUSTOMERRecs_DynSelect Export;

Dcl - pi GetCUSTOMERRecs_DynSelect Ind ;
CUSTOMERDataDS.IKEDS( CUSTOMER_IODataD¥$Dim(9999);
Statement varchar(4096);

SearchTerm VarChar (100);
WrkUtIIDS LikeDS (UtIIDSSQL );
End- pi;
Dcl -s SelectSuccess ind inz (*off);

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

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




CUSTSRVPGM Procedure

Procedure returns a record set to the caller.

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 );




CUSTSRVPGM Procedure

Procedure returns a record set to the caller.

Exec SQL fetch CustNameCUR for 9999 rows into : CUSTOMERDataDS
GetDiagnostics  ( WrkUtilIDS );

If ReturnedSQLCode = 000;
SelectSuccess = *0on;
Else;
SelectSuccess = *off;
Endif ;
exec sql close CustNameCUR

return  SelectSuccess
End- Proc;




UsingRDito Debug SQL Statements

AMost problems when using SQL in RPG are caused by:

AStatement being incorrectly built:
AEspecially with Dynamic SQL

ARun SQL ScrigfdNo longer just inNavfor Windows
Alncluded in Access Client Solutian€ool!
AAdded to Rational Developer fog Mery Cool!




Run SQL ScriptsRDI9.5.1.2

T — i
=) Remote System Explorer - RemoteSystemsTempFiles/DEATHSTAR.GTC.EDU/QSYS.LIB/RPGWORK.LIB/QDEMO_SRC.FILE/CUSTLSTSQL.SQLRPGLE - IBM Rational Developer for __L X

File Edit ISource Compile(G) Mavigate Search Project Run Window Help
i > [H New r PO~ A Ay Oy YYD | BER|ADRE R
Prompt F4 Quick Access J =5 |[E Remote System Explorer |5 Debug & ARCAD-Transformer RPG T DDS Design
#H Remote Syntax Check All STLSTSQLSQLRPGLE 2 ] = B ||B= Outline = ="
= Verify Ctrl+Shift+y Aine 9 Column 9 Replace 1%
¥ Verify (Prompt).. | e Il....+....2....+....3....+....4....+....5....+....6....+....7....+....8....+....9....+.. type filter text
p = — : p102 // Control Options * -
I* Visualize Application Diagram 0103 Ct1-0Opt Option(*NoDebugI0) alwnull(*usrctl); El 4 L& Global Definitions |l
Convert All To Free-Form D104 Ctl-Opt DftActGrp(*lo); b (47 Files
Select Format Line... P105 I/ * » (g Data Structures
Show Indentation P108 I/ Pr“ogr?am.Name Lo CL.JSTLSTSQL : » = Fields
Show fields P109 I Desr.“lptlon - Ll%.ts out tl.le CUSTDMEI? Table ) » (8 Constants
i p110 I/ This program Will ise Dynamic or Static SQL depending on  * 62 Indicat
Lonnat b Sl 111 //  the paramters passed to the program. * ’ ndicators L
/COPY Member ' p112 // Additional Programs built on this Example x ’ “ﬁﬁl_’rototypes 3
Launch Run SQL Scripts I p113 [/  STATICSQLS - Static only example * 4 (g Main Procedure
p114 ! By . . . . . . : James E. Buck * » [ Parameters
e ' 115 // Date 01/10/2016 * %
N 4 lig Subprocedures
. 11el .
Resequence All Lines e — S — e — S — — Teseacaaaf
e e %Unmled-nun QL Scripts - deathstar.gtc.edu(S101FF5C =10 X
Refresh Ctrl+h | File Edit View Run Options Connection
<" Refresh Outline View Cul+Shift+f (S X | 4 DR FPFDIO 0 |@
@z CUSTLISTP.prif 1

B CUSTLSTCPY.rpgle
B CUSTLSTSQLsqlrpgle

PR ——

9

O Properties 2 |5, Remote Seratchpad =

Property Value

Connected to relational database S101FF5C on deathstar.gtc.edu as JEB - 535087/QUSER/QZDASSINIT

Messages




' Debugging a Static SQL statement




