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SQL HISTORY

« Structured English Query Language
(SEQUEL)

* IBM - Donald D. Chamberlin and
Raymond F. Boyce in the early 1970’s

« Based on Dr. E F COBB’s relational model
published in 1970

» Relational Software, now Oracle, 15t to
have a commercially available SQL base
system, Oracle V2 - 1979



SQL on OS/400

 Avalilable on OS/400 V1R1 — 1988

* Poor Performance — Misconception!

Poorly written statements caused the

performance issue and the rumors spread like
wildfire.

« SQE (SQL Query Engine) — V5R2 (2002)
Major changes to improve performance



SOQL: Why?

Great for selecting/updating groups of data

Columnar functions allow for field
manipulation at record selection

Aggregate columns in like rows for
summarizing data

IBM continues to enhance the SQL engine

Let the engine pick the best logical view to
process



Most Common Uses for System |
Developers

* Interactive SQL
— STRSQL
— Quick ad-hoc queries
— Remote Database Connectivity

 Embedded SQL

— Alternative to native file 1/O
— Allows for SQL functionality in RPG
— Remote Database Connectivity




Interactive SQL



Interactive SQL

« STRSQL (Green Screen)
« System i Navigator

« Most Common SQL Statements

— The SELECT statement is used to select data from a
database. The result is stored in a result table, called
the result-set.

— The UPDATE statement is used to update existing
records in a table.

— The DELETE statement is used to delete rows in a
table.



Interactive SQL

* From a command line, STRSQL

Enter SOQL Statements

Type S0L statement. press Enter.

> B

F3=Exit Fa4=Prompt FB=Insert line FO9=Retrieve F10=Copy line
Fl2=Cancel Fl13=Serwvices F24=More keys

04007




Interactive SQL

* Options — F13, option 1, Change Session Attributes

Change Session Attributes

Type choices, press Enter.

Statement processing

SELECT output

Commitment control

Date format
separator
format
separator

Data refresh

Allow copy data
Naming conwvention

Fa4=Prompt

F5=Re fresh

*ALWAYS
*xYES
®XSYS

Fl12=Cancel

*RUN, *VLD, xSYN

1=Display., 2Z2=Printer

3=File

*NONE, =CHG, xCS, *xALL. =xRR
*NC, =UR., xRS

*JaB, *USA, IS0, xEUR, =xJIS
*MDY, *xDMY, xYMD, x»xJUL
*JOB, '/, e e e T
", =BLANK

*HMS, *USA, =xIS0

*EUR, =*JIS

*»JoB, ",

* 7, *BLANK

*ALWAYS, *xFORWARD

*YES, *0PTIMIZE, =NO

*SYS, =xS0L

I riew vork

O5/7037




Interactive SQL - Select

« SQL SELECT Syntax

— SELECT column_name(s)
FROM table name

— SELECT * FROM table name

 SQL WHERE clause syntax

— SELECT column_name(s)
FROM table name
WHERE column_name operator value



Interactive SQL - Select

* Operators allowed on WHERE clause
= Equal
<> Not Equal
> Greater Than
< Less Than
>= Greater than or Equal
<= Less than or Equal
Between - Between an inclusive range
Like — Search for a pattern
IN — If you know the exact values you want to return



Interactive SQL - Select

« Select * From F0116
Where ALCTY1 In('DALLAS','FT WORTH")

 Select * From F0116
Where ALANS8 in(112109,112117)

Remember: Quotes around alpha fields are
mandatory.



Interactive SQL - Select

Display Data
Data width
shift to column

Address Begin Eff fddress Address Address
Date Date

112109 1 llpper Allen Business Park 435 Independence Ave
112117 l 1 250 Boot Road

sttt Frd nf data  wdvsbdss

Bottom
Fi=Exit F12=Cancel F19=Left F20=Right F21=5plit F22=llidth &0
First column of data.

03/032

] P2 rew vork




Interactive SQL - Select

« System | Navigator

eries Mavigator

File Edit Wisw Help

EE 1 minutes old
[Ervirenment: My Connections [Ti===+00prd naticnalenvelope com: 51050152 Database: 1030182

+ (8% Management Central (Meas400prd. nationalenvelope.comd [ Mame [Text
—- B8 My Connections 55 5chemas work with DBE2 UDE For iSeries objects,

x 172.18.5.36 fPoDatabase Mavigator Maps wwork with Database Mavigator maps.

* izg'iz: igig ERISQL Perfarmance Monitors work with SQL performance monitors.

+ e o ol ) =9 s0L Plan Cache Snapshots work with the system query plan cache entries.

2assliprd.nationalenvelope.cam Fa Transactions wiork with transactions.

Ba Basic Operations
E& wWork Management
ConFiguration and Servics
Metworlk
a Integrated Server Administration
i3

Security

A ] EDEEEEEE

% Users and Groups
i Databases
=Wy S1030182
+ Schermas
Database Mavigator Maps
SQL Performance Monitars
=] s2L Plan Cache Snapshots
=%, Transactions
=2 File Systems
Eackup
{8 application Development

AFP Manager
Whas400prd.nationalenvelops. com

4
BB 4

[55] Select schemas to display @O Import data into a kable,
CZJ Install additional cormponents B Eiin 5 S50 S5EF E Export data From a bable or wview.
Map your database b} Help for related tasks

Create a new SQL Performance Monitor

1 -5 of 5 objects




Interactive SQL - Select

Untitled - Run SQL Sc ts - Neas400prd. nationalenvelope.com(51030182)
File Edit %iew Run YisualExplain Monitor Options Connection Help

Eed | & BB BT DO O | g g | @@

Examples - Insert

Select * From NECPRDDTA.FO116
here ALAMS in{112109,112117)

ALANE ALEFTE | ALEFTF AlLAaDD AlLADDZ ALADDS
112109 O/F1 UpperAllen Business Park 435 Independence Ave
112117 ajF1 250 Boot Road
4 | >

Messages Select™From NECPRDDTAFOT16G Wihere ALANE in(112109,112117) J




75 Untitled - Run SQL Scripis - Neas400prd.nationalenvelope.com(S1030182) =
File Edit “iew Run “isualExplain Monitor Options Conne

HE | e P DO © | 0y @

Examples

Select * From NECPRDDTA.FO116
here ALAMS in{112109,112117)

Sawi

Save in: I Client Access

() AFPYiewr
i) Aoc

L) Archive
ALANE ALEFTE | ALEFTF r I Classes
112109 O/F1
112117 ajF1

eclipse
iC) Ermnulator
i JRE

iC jta00

i) Mrizaz4
IC) Shared
IC2) Toolkit

File name: |sampleFo116] Save I
Files of type: ISQLﬂ|ES(Sq|) vl Cancel I

4| >
Messages Select™From NECPRDDTAFOT16G Wihere ALANE in(112109,112117) I




75 C:\WProgram Files\IBMMClient A 0116.5ql - Run SQL Scripis - Meas400prd. nationalenvelope.com(S1030182)
File Edit %iew Run YisualExplain Monitor Options Connection Help

HE | e P DO © | 0y @

Examples

Select * From NECPRDDTA.FO116
here ALAMS in{112109,112117)

Lookin: I Client Access

() AFPYiewr
i) Aoc

L) Archive
ALANE ALEFTE | ALEFTF r I Classes
112109 O/F1
112117 ajF1

eclipse

iC) Ermnulator

i JRE

iC jta00

i) Mrizaz4

IC) Shared

IC2) Toolkit

ek SarmpleFol16

File name: | Cpen I
Files of type: ISQLﬂ|ES(Sq|) vl Cancel I

4| >
Messages Select™From NECPRDDTAFOT16G Wihere ALANE in(112109,112117) I




Interactive SQL - Update

« SQL UPDATE Syntax

« UPDATE table name
SET columnl=value, column2=valuez,...
WHERE some_column=some_value

« BE CAREFUL WHEN UPDATING RECORDS!

— If you omit the WHERE, all records get updated. May
be a good idea to backup your data to a SAVF prior to
execution. Also, | make it a practice to get my
WHERE clause set in a SELECT statement, then
copy/paste to the UPDATE statement.



Interactive SQL - UPDATE

 All rows Updated
UPDATE NECCRPDTA/F3002
SET IXQNTY = ixgnty * 10

» Selective Update
UPDATE NECPRDDTA/F0101
SET ABACO02 ="105°
WHERE abac02 = 'D04'



INTERACTIVE SQL - UPDATE

« Use a sub-select to update a column with
data from another file

« update stlrenum/fstlrenum

set rnaitm = (select imaitm from F4101
where rnuitm = imlitm)

where rnuitm in(select imlitm from 4101
where rnuitm = imlitm)

* Can be confusing, but POWERFUL!



Interactive SQL - Update

» Like the SELECT, UPDATE can be
run/saved in System | Navigator.

* For updates, BACKUP THE FILE!

* Be sure you know the Commitment
Control



Interactive SQL - DELETE

- SQL DELETE Syntax

DELETE FROM table name
WHERE some_ column=some_value

« BE CAREFUL WHEN DELETING
RECORDS!

— Like the UPDATE statement, if you omit the
WHERE clause, all records get deleted.
BACK IT UP!



Interactive SQL - DELETE

* DELETE From F42119
WHERE SDTRDJ < 110000



Remote Databases



Remote Databases

* Use the CONNECT Statement to SQL
other 15 OS partitions or any DB2
database supporting DRDA (Distributed
Relational Database Architecture)

* \What about Microsoft SQL Server or
Oracle

Not 100% compliant with DRDA standard.

WebSphere Federation Server allows for
connectivity to these databases.



Remote Databases

 For 15 OS Partitions

— Add remote system to Relational Database
Directory (WRKRDBDIRE)

— STRSOL

— Issue a CONNECT statement
* Does require credentials

— VIOLA! — You can now guery the remote DB2
Database.



Remote Databases

Work with Relational Database Directory Entries

Position to

Type options, press Enter.
1=Add 2=Change 4=Remove 5=Display details B=Print details

Remote
Option Entry Location Text

DBZPDTCP 192.168.230.17 Frisco 570 - Informix/ >
DB2Z2QATCP 192.168.230.18 NY 570 - Baan QA
MHX_MIMIX_ PKE MHXPROD MIMIX MAINTAINED ENTRY
S1030182 *LOCAL Frisco 570 - NY

SB65FOB9D SB5FOB9D

Bottom
F3=Exit F5=Refresh FE=Print list Fl2=Cancel F22=Display entire field
(C) COPYRIGHT IBM CORP. 1980, 2Z009.

R golol)




Remote Databases

Specify CONNECT Statement

Type choices, press Enter.

1=Remote
2=Local (RESET)
3=Status

Connection

Mame, F4 for list

TO relational database

USER

Password

F3=Exit F4=Prompt F5=Refresh Fl2=Cancel F2l=Display statement

08/039




Embedded SQL



Types of Embedded SQL

« Static SQL
— The simplest form of embedding SQL in RPG

— Essentially, the SQL statement is hard coded in your
program

 Dynamic SQL
— The SQL statement is assembled at run-time

— Requires more resource at run-time for preparing the
statement

— Can become very sophisticated



Variables

 Most variables defined in RPG can be used In a
SQL statement

« Variables are preceded by a colon, “: .

« Some non-supported variables include
— UDATE, UDAY, UMONTH, UYEAR
— Pointer
— Tables
— Named Constants



Source Members

 New Source Types

— SQLRPG
— SQLRPGLE

— Note: RPG Il and Auto Report does not
support SQL



Static SQL



Getting Started

Lets create a new SQLRPGLE Module —
Get ALPH

We’'ll pass a Customer Number

Create a Static SQL That Will Query the
Address Book

Return the Name



Line 24 Column 20 Replace

_____ PName+++++++++i+_ Beviii e e e e JKeywordsHH AR AR R R
HNOMATN
DGet ALPH FR 30
DENE B 0
PGet RLPH B EXFORT
DGet RLPH PI 30
DENS B 0
DATFH 5 30
DW_ALPH S 30
C/Exec SQL
C+ Select RBALPH Into :W ALPH from FO0101 Where ABANG = :ANG
C/End-Exec
[ If S5QLCOD = *Zero
[ Eval ALPH = W ALPH
C Else
C Eval ALPH = 'Not Found In Master'
[ ENDIF
[ Return ALPH

PGet ALPH E




Let’'s Make This A Service Program

 Compile Get_ ALPH with CRTRPGSQLI
— Opt. 15 From SEU

* Create the Service Program — SP_F0101
— CRTSRVPGM
— Specify Get_Alph as a module



Let’'s Give it a Test Ride

* First, We'll need a sample program to call
our new module that’s in the service
program.

* Let's name that code SampleA



SampleA Program

@J‘ Remote System Explorer - SAMPLEARPGLE - Eclipse Platform Jﬂﬁ
Fe Edt Souce Compie Navigate Search Project Run Window Hep

shAIENE R R S A AlEREE AN 4 g0 v A 2 | Remate S.
//GET_ALPH.SQLRPGLE d

Line 1 Column 6  Replace

..... WNE.HHEHH'I‘++++++ETDSFEOM+++TO/L+++IDC : KE‘_{‘.-IOIdS'I'HH++++++++++++++++++++++++

000100 Meet ALPH R 3

000200 DANG B0

000300

000400 DABANG 5 B0

000300 DNAME 5 i

000600

000700 C EVAL ABANG = 112109

000800

000900 C EVAL NAME = GET ALPH (ABRNS)

001000

001100 C EVAL ¥INIR = *ON




Let’s run that in GUI Debug



Running in GUI Debugger

File Edit Debug Help

| P B|2B| 8%

Debug System LUser Status

[ |19=2.168. .10

~ 192.168.230.13 Cadair B read
Y
Start Debug > |
System: 192.168.230.10
User: Cadair

Select debug method
" Submit and debug program in batch job
= Debug existing job on system

I Debug OS/400 PASE

Program to debug

Type: IF'r-:ugram - | Recent... I

ol

[El Messages I sze' Ii:mpllsa

<2/23/07 126 PM> Attempting connec R .

<2/23/07 :ZE6 PM>» Attempting connec I Selis I

<2/23/07 126 PM>» Connected success I

<Z/23/07 126 PM>» Connected success I: vI

«<2/23/07 127 PM> sStarting isSeries I =0

dit....

Host source path: I Edit... I
Client source path: I Edlit...

Existing job to debug

Job name: |C1
User: ICadair
Job number: |137 127

Ok I Cancel I Help I

@ start] | [2] ... | [G8] Detes| [ Dates| Bl Ne... | @) vio... | @) Pas.r. | @) Do... | ] e [ S e (Sl [ oes Eine. | (B = 0 B & ~

<« (0| 5:50PM




Specified Break Points

iSeries System Debugger Program: fQsys.ib/Chrishib.ibfSamplea.pgm Job: 137127 fCadair/C1 System: 192.168.230.10 _IEIIL
File Edit Debug Breakpoint Actons Window Help

2l | B E = =] =S5 E]) vl ] e ] ] ] |

I I- Default LI .%

Programs I Breakpoints | : = =] =]
J Frograms 1 DGet_ALPH PR 30
= [fQsys.lib/Chrislib. lib/Samplea.pgm = DANE 8 o
2 Samplea 3
L Service Programs S DABANS 5 2 0
B /Qsys. lib/MNecprdobj. lib /Sp_fo101.st 5 DHNAME 5 30
Class Files <]
7| c EVAL ABANS = 112109
5
2 [+ EVAL HAME = GET_ALPH(ABANS)
10
* 11 [ EVAL *INLE. = *0ON
4] | =
N,
Locals I L2 maonitors | (& console | : [&] call Stack I EZY Threads | & Memary | 7 = o
Mame I Walue I Method Module Line Statement Frogram Library
1584 Qwsget Qsys
2283 Quylist Qsys
112 Quomain Qpda
1910 QLocpp Qpda
297 Qcmdexc Qsys
200 Jo0cmda Jdfobj
792 FOOmenu Jdfiobj
211 J98initv Jdfobj
231 J92inita Jdfobj
1174 Qcmd Qsys
One or more source files have changed.

@i start] | [2] ... | 8] Da...| 8] o] B Ne...| @ M. | P | @0 [ B | (@ Re | [ o [t e | Blne [P o (B2 0 B @& ~

« || s5:51PM




Call from Comman

File Edit View Communication Window

| | =] -]

Actions

File

QORPGSRC

Library

CHRISLIE

Type options,
2=Edit

press Enter.
3=Copy

HWork with Members Using PDM

Posit

d4=Delete 5=Display

S65FO0BSD

ion to

B=Print T=Rename

8=Display description 9=Save 13=Change text l14=Compile 15=Create module. ..
Opt Member Type Text
o SAI4A50S__lWH SOLRPGLE Create shipments trans. by Acct, order and item
o SAMPLERA RPGLE Retrieve ABALH from Service Program - Get-Alph
o TEMPLATE SOLRPGLE Template to convert MCU
o TEMPLATEZ2 THT Template to convert MCU
o UPCCHK RPGLE FA4101 wvs IT400P F/G Item Imbalance
- UPCCHKZ2 RPGLE FA4101 wvs IT4H400P F/G Item Imbalance
- VS CREDITS SQLRPGLE CO0s keyed in 2005 for S0s keyed in 2004

Bottom

Parameters or command
===>» call chrislib/samplea

F3=Exit Fa4=Prompt
F9=Retrieve

FlO=Command entry

F5=Re fresh
F23=More options

F6=Create
F24=More keys

T 1902 - Session successfully started

# Start In... | &) Da...| ] Da.... || 5] ...

217007

EPSON Stylus CX3800 Series on USBOO1

5:52 PM



GUI Debugger

4 iSeries System Debugger
File Edit Debug Breakpoint Achons

Progran

[/ Qsys. b/ Chrishib.lib/f Samplea.pgm
Window Help

Job: 137127 /Cadair/C1 System: 192.168.230.10

iy =l 3

22| ni| =l El =

| =1

S R A E SN e e
Programs | B Breakpoints | =] x|
) Programs 1 DGet_ALPH PR 30
JQsys.lib/Chrislib.lib/Samplea.pgm =z DANS & 0
3
I} Service Programs 4 DABANS E |8 0
0-Fg, /Qsys.lib/MNecprdobj. lib/Sp_fo101.sr 5 DNAME s 30
[=2) Class Files 5
| | C EVAL ABANS = 112109
E
] c EVAL HAME = GET_ALFPH(ABANS)
10
’ll [~ EVAL *INLE = *0OH
1 | ]
e,
Locals | (5] monitors | @l console | : [ call Stack | £22 Threads | G& Memory | 3

WValue

Module Line

Statement Program

421

Library

00020000, _QRMNP_PEFP_SAMPLEA Samplea Chrislib

" 481 Quocmd Qsys
253 Qo main Qpda
1910 Quocpp Qpda
297 Qcmdexc Qsys
200 Jo0cmda Jdfaobj
759 FOOmenu Jdfobj
211 J92initv Jdfiobj
231 J98inita Jdfobj
1174 Qcmid Qsys

Breakpoint at line: 7.

Ne..| @ m... | @ ra.| @o... | H)E.. | @ re..| 2] c... | d ise...| B Ne.

ess (@ a0 | @

» |« 13| s:08PM



4 iSeries System Debugger Program: /Qsys.fib/Chrislib.lib/Samplea.pgm

File Edit Debug Breakpoint Actons

Window Help

Job: 137127 fCadair/C1 System: 192.168.230.10 User:

=[0]x

2@ nip| ===

EHERE I e T e

Programs | B Breakpoints | : : sys.lib /Chrislib lib /Samplea.pgm /Samplea — =] x|
I3 Programs 1 Diet_ALPH PR 30
EI--- [Qsys lib/Chrislib. lib/Samplea.pgm z DANE a8 0
NS Smplea 3
(.3 Service Pragrams 4 DABANE 5 3 0
=B85 /Qsys. libMNecprdobj.lib/Sp_f0101.st 5 DNAME 3 30
Class Files &
B 7 c EVAL ABANE = 112108
8
9 c EVAL WAME = GET_ALPH(ABANS)
10 [variable: NAME = 'RIS Paper Co-Mechanicsburg']
1l C EVAL *INLE = =0
< | W
rF S,
Lacals | (3] Monitors | [ cansole | : (%] call Stack | £ Threads | (@ Memary | B Stardard 10|

MName Value

Method

Samplea

Module

Line

Statement

Program

Samplea

Library

ABANE|00112109. _QJRMNP_PEP_SAMPLEA  |Samplea 4281 Samplea Chrislib

NAME |'RIS Faper Co-Mechanicsburg' 481 Quocmd Qsys
253 Quamain Qpda
1910 Quocpp Qpda
297 Qcmdexc Qsys
200 J00cmda Jdfobj
759 FOOMenu 1dfobj
211 198inity 1dfobj
231 J92inita Jdfobj
1174 Qcmd Qsys

#/start| | 7] ... | @& pa...| [&] Da.

Variable: NAME = 'RIS Paper Co-Mechanicsburg'

.| Bl ne...| @ m...

| @ ra.| @o.. | HE.. | D re..

e)C. | e se. | @Ne. |[Mis. [l B @

53

« 0| 6:09PM



What If | Need To Return
Multiple Rows

Result Sets — The multiple rows returned
by a SELECT statement

Think of it as a temporary work file in
memory

Access to each individual row Is achieved
by the SQL cursor.

The cursor is a pointer that keeps track of
which row you're working with



More on Cursors

« Working with the cursor requires several new
SQL statements.

— Declare — Analyzes the Select statement and names
the buffer area the result set is sent to

— Open — After the Declare, the Open statement
actually runs the SQL and returns the result set

— Fetch — Reads the row that the cursor Is on and
advances the cursor

— Close — Essentially, removes the cursor and result
set.



Lets Take a Look at Some Cursors
In Action

P591801 — This module Is used to report
the daily bookings from the NY JDE
system

We pass in some parameters, query the
F4211 and F42119

* Process the data
* Return the Daily Bookings



C

C/EXEC SQL

(+ DECLARE EntOrd01 Cursor For

Ct SELECT SDTRDJ, SDS005, SDSOCN, SDAEXP, SDITM, SDUCM
o4 FROM NECPRDDTA/F4211, NECPRIDTA/F(101

(+ WHERE SDTRDJ » :Date and

(t SODCTO NOT IN('ST','SB','SI','C0') and

(t SDINTY NOT IN('F ','FA','MI','MC','SW') and
(+ SDANS = ABAN and

(+ ABACOS ¢ 'IC" and

Ct SDMCU = ROMCU

Ct (ORDER BY SDDOCO

C/END-Exec

C/Exec S0L

C+ OPEN EntQrd(1

(/End-Exec



DOW SQLCOD = *ZERO

C/Exec SQL

(+ FETCH FROM EntOrd01 INTO

C+ :W SDTRDJ, :W SDSOQS, :W SDSOCN, :W SDAEXP, :W SDITM, :W SDUOM
(/End-Exec

If SQLCOD = 0

W_SDTRDJ EntDate

UMFactor = 1
W SDUOM <> 'M !
CVTUOH(KOHCU:H_SDITH:H_SDUQH:UHRUH:UHFactor}

EntDate = Cur IS0

@SDE = @SDE + (W SDAEXP * .(01)

GQDE = @QDE +

(((W_5DS0QS - W SDSOCN) * .01) * UMFactor)




i Remote System Explorer - P591801.SQLRPGLE - Eclipse Platform

[ || e r e = | IS [E E
Line 137 Column 78 Replace
......... N B - T N - P P
c Eval @SYE = @SYE + (W_SDRAEXP * .01) -
c Eval BQYE = RQYE +
Z {({W_SDSOQS - W_SDSOCH) * .01) * UMFactor)
[ EndIf
Z EndIf
[ EndDo

C/Exec SQL
C+ Close EntCOrdO0l
C/End-Exec

C/EXEC SQL
C+ DECLARE EntOrd(2 Cursor For

Z+ SELECT SDTEDJ, SDS0QS, SDSOCN, SDAEXFP, SDITM, SDUOM
Z+ FROM NECPRDDTA/F42119%, NECPRDDTA/F0101

c+ WHERE SDTEDJ > :Date and

Z+ SDDCTC NOT IN('ST','SB','SI','CO') and

Z+ SDLNTY NOT IN('F ','FA','MI','MC','SW') and

Z+ SDAENE = RABANE8 and

Z+ BABARACOS <> "IC' and

Z+ SDMCT = :EKOMCZUO

Z+ ORDER BY SDDOCO

C/END-Exec
Cc/Exec S5QL
Z+ OPEN EntOrd02
C/End-Exec

Z DOwW SQLCOD = *EERO

C/Exec SQL

Z+ FETCH FROM EntCrd0z INTO

C+ :W_SDTRDJ, :W_SD3S0Q5, :W_SDSOCN, :W_SDAEXP, :W_SDITM, :W_SDUQOM
C/End-Exec

™ TF AT — M



The Scroll Cursor

* If you have a need to process the result
set more than once, you'll need to specify
the ‘Dynamic Scroll Cursor’

* The Scroll cursor let’'s you control how the
records In the results are read



C/EXEC SQL

4+ DECLARE ProdOl Dynamic Scroll Cursor For

c+ SELECT PsSMO, PSDA, PSYR, PSQTY1l, PSQTY2, PSQTY3

_+ FROM OCDTALIEB/PRDSUM

[=E5 WHERE PSYR = :Wrk YY and PSTYPE = 'D' and
PSMCH# IN('1','2','3',"4','5','6",'7','8"',"9","10","11",
*i2t,'14,'15",'16", 17", "20", "21", "22","23",'24", 25",
20", '32',"38","328","40","41", 42", '44","477", 48", "45",
'50",'51"',"52","'54","'"56","'59","'"60","el")
BY P3MO

C/END-Exec

C/Exec SQL

C+ OPEN ProdOl

C/End-Exec

C/Exec SQL

C+ FETCH First FROM ProdOl INTO

C+ :W_PSMO, :W_ PSDA, :W PSYR, :W PSQTY1l, :W PSQTY¥2, :W PSQTY3
C/End-Exec

Lo SQLCOD = *ZERO

Lo W__FPSMDY MfgDate

Eval QUY = QUY + ((W PSQTY1+W PSQTY2+W PSQTY3)
* . 001)
EndIf
C/Exec 5QL
C+ FETCH Next FROM Prod(l INTO
C+ :W PSMO, :W PSDA, :W PSYR, :W PSQTY1l, :W PSQTY2, :W PSQTY3
C/End-Exec

C EndDo

C/Exec 5QL
C+ CLOSE Prod0l
C/End-Exec

C Eval Production = Amounts
C Return Production
FP5916804 oOC E




Dynamic SQL



The SQL statement is built within the RPG

The SQL statement is verified at run time,
not compile time

Takes more overhead during run-time

Makes an application very dynamic



Let’s Take a Look at Dynamic SQL

JDEdwards P032002 — Customer Ledger
Inquiry

A SQLRPG Program written in 1990

« Based on user input, program either uses

a LF or builds a SQL statement using the
CAT opcode. Yikes!!!

* A Prepare statement is used to minimize
the overhead for repeat executions



P032002 — Building the String

048250
048300B1
04831082
048320
048330
048340X%2
048350
048360E2
048370
048380
0483580
048400
048410E1
048420
048430
048440
048450B1
048480B2
048470
048480
048450X2
048500
048510E2
048520
048530
048540
048550B2
048560
048570
048580B3
048550
048600X3
048610
048620E3
048630
048640
048650X2
048660

c*

CSR
CSR
CSR
CSR
CSR
CSR
CSR
o*

CSR
C3SR
CSR
CSR
o*

c*

c*

CSR
CSR
CSR
CSR
CSR
CSR
CSR
c*

CSR
o

CSR
CSR
CSR
CSR
CSR
CSR
CSR
CSR
CSR
CSR
CSR
CSR

20

40

PSENSJ
SWHERE

STRING

STRING

STRING

STRING
STRING

Document number.

5DoC
SWHERE

STRING

STRING

STRING
S#DOC
STRING
vDDOC
STRING

STRING

STRING
STRING

STRING

R P S
IFNE *BLANK
IFEQ '1°

MOVE *BLANKS
CAT '"WHEEE" :
ELSE
CAT 'and':1
ENDIF

CAT 'RPRANSJ':1S5TRINI

CcnT '=':1
CAT PSANSJ:1
ENDIF

IFEQ "1°

IFEQ '1°

MOVE *BLANKS
CAT 'WHERE':1
ELSE

CAT 'and':1
ENDIF

CAT 'RPDOC':1

IFEQ '1°

MOVE 'between'
CLT SBTWN:1
IFEQ *BLANEK
CAT 'or:1
ELSE

CAT WDDOC:1
ENDIF

CAT 'and':1
CAT VD#DOC:1
ELSE

CAT '=":1




P032002 — Running the P

1 == _— L — - L - 1 | — -

repare

Line 5216 Column 1 Replace
I....CLGNG1NG2NG3Factorl+++0pcdeFactor2+++ResultLenDEHiLoEqumments+++++++******
052230X2 CSR ELSE -]
052240 CSR STRING CAT '"RPDGJ ':1STRING
052250 E2 CSR ENDIF
052260 CSR MOVE *BLANK SORDER
052270E1 CS5R ENDIF
052280 c*
052290 ¥k - - - ———————————————————————————— - - — ———
052300 c*
052310 C* Prepare the statement.
052320 c*
052330 C/EXEC SQL
052340 C+ PREPARE RPSELECT FROM :S5TRING
052350 C/END-EXEC
052360 ¥
052370 C*
052380 C* Declare the cursor.
052390 C*
052400 C/EXEC SQL
052410 c+ DECLARE RPCURSCR CURSOR FOERE RFPSELECT
052420 C/END-EXEC
052430 ¥ ————————————————————
052440 c*
052450 C* Open the cursor.
052460 c*
052470 C/EXEC SQL
052480 C+ OPEN RPCURSOR
052490 C/END-EXEC
052500 c*
052510 ¥
052520 C/EXEC S5QL
052530 C+ WHENEVER SQLERROR CONTINUE
052540 C/END-EXEC
052550 ¥
052560 CSR ENDSQL ENDSR
052630 CSR S00CLC BEGSR
052740 CSR ENDCLC ENDSR e
052930 CSR 5004 BEGSR
055380 CS5R ENDOO4 ENDSR =




P032002 — ISDB Debug

Debug Goto Program Options Help
NECPRDOBJ/PDR32002: 52330 I1SDB/400

052210 CSR STRING CAT 'RPDGJ ':1STRING

052220 CSR STRING CAT 'DESC ':1STRING

052230 X2 CSR -ELSE

052240 CSR STRING CAT 'RPDGJ ':1STRING

052250 E2 CSR “ENDIF

052260 CSR MOVE xBLANK $O0RDER

052270 E1 CSR ENDIF

052280 Cx

052290 O e el
052300 Cx

052310 Cx Prepare the statement.

052320 Cx

052340 C+ PREPARE RPSELECT FROM :STRING

052350 C/END-EXEC

052360 O e el
052370 Cx

052380 Cx Declare the cursor.

ISDB ===>

F3=Exit F5=Step F6=Break Fl11=Display variable

Fl12=Cancel F17=Run F23=Change wvariable F24=More keys



Display Program Variables

Job . ., F1 User .

Program .
Recursion level .
Start position
Format

Length

Variable

Type
Length

S A T S T,

CADAIR Number .

: P032002
1

1

: *CHAR

: xDCL

: STRING
CHARACTER
.+ 475
N T

"SELECT x FROM FO311SQL WHERE RPANS = 00112109 ORDE'

'R BY RPAN8 , RPPO

Press Enter to continue.

F3=Exit F12=Cancel

158044



Columnar Functions



Some SQL Columnar Functions

« SUM — This function returns the total of
the supplied field values within the data
set

* AVG — This function returns an average of
the field.

« COUNT — How many rows meet the
selection criteria

* Min or Max — Returns Min or Max



Some Examples

» Select SDAN8, SUM(SDAEXP) as Total
From F42119
Where SDIVD > 107000
Group BY SDANS
Order By Total Desc



I1splay Data

il

Data wigth . . ... .

St tocolum ... L

fire. ..

F=Lth O

F=3plit

F0=Right

Position to lie .. . ..

_— e O =] =/ = O D O — — e Ly o e o e
~F O = = = =

1 —_— TS e T L =0 e = T Tl = T ] e =0 e Tl
- [ | — 1 o TR T TR O TR e e e e ] — e s T T
B Y e e e e e e N I B e JRY o [ — B I
o O TR o o o =/ — o R T —
MF— L = =1 = M 01 = O 2 O =i
_—ll e Tl e e

F%=Left

F{2=Cancel

bt



Things to Watch For

e Commitment Control



Query Manager



Query Manager

* Use QUERY MANAGER

— Build SQL statement in CL using variables

— Using STROMQRY in your CL, call a QM
Query passing the variables to execute the
SQL

— Can be somewhat cryptic with the
CAT(catenation) in the CL, but works well.

— Like building the OPNQRYF
— Only character data allowed



Query Manager

Display Query
Columns . . . 2 174 .« . 1 STATEHEMWT
1]

Tupe SOL Statement
bttt ook b oot bbbtttk ok BegInnIng of Data okttt bbb ot bbb tobfet st ook b oo

[EmT. ISTHTEMENTl
[ENZ, B0 &STATEMENTZ
[EN3. B0 &STATEMENTS
[und, B0 &STATEMENTA
[OES. B0 &STATEHENTS
[OE6. B0 &STATEHENTH
[RNT. B0 BSTATEMENTT
[ENE. B0 &STATEMENTE
[ENY, B0 &STATEMENTY
[E10, B0 &STATEMENTLE

btttk b ot ot bttt botototbotobot Ed O (3T etk boteoboseot b ototeos bt shoob bt oo oot ook b oo o

F2=Alternate keys F3=Exit F4=Prompt F5=Run report  FB=Run sample
FI=Retrieve F24=Hore keys
[C] COPYRIGHT IEM CORP.

A7/0108




Query Manager

Columns . . . : Edit NECPRODSRC/ JOESRC
SEl==% Job4150LEL
bbbttt RO TITIIIIG 0T CAa bbb hoohof oo s o oo oo oo s s o o s oo s o s oo s b
A5EE30
YARCASOLY TYPE(+CHAR) LEN(440) AEELLT
TYPE(#CHARY LEM(55) AEELLT
T¥PE(#CHAR] IOV
T¥PE(#CHAR] IOV

YARLESOLZ
YARLESOL3

YARLESOLS
VARCBSOLE) TYPEC(+CHAR] A8E117
VARCESOLT) TYPEC(+CHAR] A8E117
YAR(&SOLB) TYPE(+CHAR) BeE117
YARCESOLO) TYPE(+CHAR] nee117
YARCESOLIA) TYPEC+CHAR) LEM(55) nee117
WARCEBL) TYPEC#CHAR) LEW(1) VALUEC ™" *) nge118
YARCEJOBMAMED TYPEC+CHARD LEN(18) A5E115
YARCEJOBUSERY TYPEC(+CHAR] LEN(18) A5E115
YARCEJOBMBR) TYPEC+CHAR) LEN(E) A5E115
YHR(&SYSOAT 1 TYPE(*CHAR) LEN(G] aoe118
YARLESYSTIN J TYPE(+CHAR) LEM(B) nge118
YARLEJULDAT J TYPE(+CHAR) LEM(5) nge118
YARCEJDEJULDAT ) TYPEC#CHAR) LEN(G] ABE11E

A5E115

120116

A5E115

)
1
1
YARLESOLA) TYPE(+CHAR] ABELLT
J
1
1
1

[
[
[
TYPE(+CHAR) BEELLT
[
[
[

25/001




Query Manager

Columns . . . : il Edit NECPRDSRC/ JOESRC
Job4150LEL

HEEL1E

CHEYAR YARCESOLL) WALUEC UPDATE F4181 SET IHLLE + 111220
= 2007) 111220

190514

CHEYAR YARLESOLZ) YWALUEL WHERE IMBLPT LIKE © + 111220
#TCAT BB1 #TCAT *, + "FGEE" #TCAT &B1 #TCAT') 111220

BSYSTIM #TCAT 7,7 ) ABE11E

CHGYAR YARCESOL3) WALUEL SDJOBN=" +TCAT &B1 +TCAT + HEEL1E
BJOBNRME *TCAT &B1 +TCAT *,° #TCAT + A5E115

"SDUSER=" #TCAT &B1 +TCAT &JOBUSER + A5E115

*TCAT &B1) ABE11E

CHEYAR YARLESOLA) YALUEL WHERE SDANB=52 AND SOHCU = + A9E514
o 28077 AMD") A9E514

CHEYAR YARLESOLS) YWALUEL SDDCTO=""ST"" AMD + ABE11E
SONXTR=""5808"""1 A5E115

A5E115

STROMORY  QMORYC(OGPL/STATEMENT) OUTPUTC#] + A8@129
SETVARCOSTATEMENTL &S0L1) (STRTEHENTZ ABE129

BSOLZ) (STATEMEMTI &SOL3) [STATEHENT4 ABE12Y

BS0L4) [STATEMEMTS &SOLS) [STATEHENTE ABE12Y

BSOLE) [STATEMEMTT &SOLT) [STATEHENTB ABE12Y

&30LE] (STATEMENTY &SOL9) (STATEMENTLE + A8@129

&a0L16]) A8@129

15/001




STRCGISQL

* Using Apache, CGI, and SQL
— Basic Apache server
— Allow CGl
— Run SQL Selects
— Data is displayed in CSV, HTML, TXT, or PDF

* Quick data dump to Excel



STRCGISQL

¥2) Start CGI SQL Interactive Session - Mozilla F fox
File Edit Wew History Bookmarks Tools  Help
gr | |1 httprif192.168.230.80:5250/cgi-bin/strogisgl - & p.
¥ ciTasker - Login | '] Junos Pulse Secure Ac.

L&) Most visited | 7| Getting Started Latest Headlines | '] Roadhunner [ag 75035 weather Forec.

| ] Start CGI SOL Interactive Session

L _B=ieted

Frocess SQL

Done




STRCGISQL

¥2) Start CGI SQL Interactive Session - Mozilla F fox
File Edit Wew History Bookmarks Tools  Help
gr | |1 httprif192.168.230.80:5250/cgi-bin/strogisgl - = p.
¥ ciTasker - Login | '] Junos Pulse Secure Ac.

L&) Most visited | 7| Getting Started Latest Headlines | '] Roadhunner [ag 75035 weather Forec.

| ] Start CGI SOL Interactive Session

L T H
select Zddoco, sdlitm, sdsogs, (gdasxp * .01) as LineTtl
from necprddoa/F4211
= '40444"

where sdlirm

L _B=ieted

Done




E3 Microsoft Excel - SQL_Output-1 [Read Only]

r For help

—
“
m
“




STRCGISQL

* http://www.mcpressonline.com/database/d
b2/make-db2-data-downloads-easy-with-
start-cgi-sgl-session-strcgisgl.html



Helpful Links

SQL Reference
http://publib.boulder.ibm.com/infocenter/iseries/v5r3/index.isp?topic=/db2/rbafzmst02.htm

SQL Error Codes
http://publib.boulder.ibm.com/infocenter/iseries/v5r3/index.isp?topic=/rzala/rzalaml.htm

“An Introduction to SQL,” with Paul Tuohy, System i Developer
Dates 01/17/2012 - 01/26/2012
http://www.systeminetwork.com/events

“Power Tips for iSeries Database and SQL,” with Paul Conte
http://www.amazon.com/Power-Tips-iSeries-Database-SOL/dp/1583040986



http://publib.boulder.ibm.com/infocenter/iseries/v5r3/index.jsp?topic=/db2/rbafzmst02.htm
http://publib.boulder.ibm.com/infocenter/iseries/v5r3/index.jsp?topic=/rzala/rzalaml.htm
http://www.systeminetwork.com/events
http://www.systeminetwork.com/events
http://www.amazon.com/Power-Tips-iSeries-Database-SQL/dp/1583040986
http://www.amazon.com/Power-Tips-iSeries-Database-SQL/dp/1583040986
http://www.amazon.com/Power-Tips-iSeries-Database-SQL/dp/1583040986
http://www.amazon.com/Power-Tips-iSeries-Database-SQL/dp/1583040986
http://www.amazon.com/Power-Tips-iSeries-Database-SQL/dp/1583040986
http://www.amazon.com/Power-Tips-iSeries-Database-SQL/dp/1583040986
http://www.amazon.com/Power-Tips-iSeries-Database-SQL/dp/1583040986
http://www.amazon.com/Power-Tips-iSeries-Database-SQL/dp/1583040986
http://www.amazon.com/Power-Tips-iSeries-Database-SQL/dp/1583040986
http://www.amazon.com/Power-Tips-iSeries-Database-SQL/dp/1583040986

Questions?

e cadair@natenv.com



