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Agenda

= Eclipse and 3270 integration via Rational Developer for z/OS

= Integration Scenario
— Optim Development Studio/pureQuery

— OMEGAMON

— Optim Query Tuner
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Information Management =

Rational Developer for System z (RDz) overview

» What is RDz
= Eclipse-based IDE speeding modern composite
(SOA) application development
» RDz supports Enterprise Modernization o
= Links WAS and core system z processing
= Supports common IDE for COBOL, PL/I, C, C++,
HLASM, Java, EGL and web services MVS FbS 18z
= Transforms UML to COBOL source code I
= Provides interactive access to z/OS for characteristic
development, debug, job generation, submission,
monitoring, command execution
= Supports new and existing runtimes (CICS, IMS,

Batch, USS, DB2 SP, WAS) e pe e e

SFF RRB. b DR-0od [

» RDz supports SOA
= Enables CICS and IMS applications for web
services and SOA
= Supports for J2EE, JCA, XML, web services
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IBM Rational Developer for System z V7.5 capability

Development Environment
Connect to z/OS systems
Work with z/OS resources like COBOL, PL/I , C, C++, JCL, assembler, etc.
Perform dataset management actions like allocating datasets and migrating
datasets
Perform typical edit, compile, and debug tasks on remote z/OS resources
from the workstation
Create, build, and catalog DB2 stored procedures on zOS
Compile and test programs locally to ensure correctness

Screen design

+ Visually create, modify, build, and deploy BMS maps sets or MFS/IMS
maps remotely or on the local workstation

Code Generation

» Generate CRUD DB2 program code from UML, which can also be easily
integrated into web service applications

*Debug zOS applications from the workstation as they execute
live in the remote runtime

*Read/Write/Update VSAM datasets via integration with IBM
File Manager

*Access IBM Fault analyzer reports for analyzing ABENDS and
associating back to source code

eInteract with the Job Entry Subsystem (JES) to submit jobs,
monitor jobs, and review job output

Implements SOA and Web Services
SOA access to CICS V3.2 and IMS V10 COBOL and PLI applications
Bottom-up/Top-down/meet-in-the-middle COBOL to XML mapping support
Integrated COBOL and PL/I XML converters, XML schemas, and WSDL
generation
Service Flow Modeler to build/deploy service flows out of your existing
[COBOL, PLII, [Web Services Commarea, Channel, MQ, and Terminal CICS applications.
[JES, FA, FM, = For CICS/IMS]
Debug Tool] Screens, Stored

Procedures, etc] Access to host SCMs such as SCLM
Framework for writing/deploying custom SCM integration code
SCM process integration (JCL, TSO commands, Green Screen
applications) via HATS and Menu Manager
CICS Explorer with Application Deployment Manager

Plug-in integration framework

Java Development (useful for System z Java development)
Distributed team integration

Database access/search tools
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Information Management

Access source code...

= RDz offers integration into a variety of
Source Code Management (SCM) tools as
well as a framework for creating SCM
integration on your own

= Variety of vendors supply plug-ins to RDz
to provide easy access to processes and
source code controlled by their products

IBM Supplied
[] Vendor Supplied
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| Information Management

Source Code Control
Pro‘ect Management

5 Prodect.

Lar SOQL Statement

\ 4

Teaming options to share projects

_____ ) s0L New
L (7 Store Close Project

i
&0 ML (B Paste
3 Delete
g Impart. .,
7 Export...

m

Share Project

Select the repository plug-in that will be used to share
the selected project.

=

#'| Refresh

Validate

Compare With
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Information Management

RDz-based development

= Common development environment for COBOL, PL/l, C/C++, & Java

= Simplified development with more information at your fingertips

(@208 5 Projects - REGIOA.cbl - IBM Rational

Syntax Check | =

Edit Source

.

Submit jobs,
access job

output, or _—1T

open source
members
with a single
click

/

[form =
t MNavigate Search Project Run Window Help .
sl E e | AR R T | #z/0S Projects
Pr... 52 “_Remote ...| ™1 ':'qﬂ 5] REGIOA.chl &3 II |
& | o s | g - Line 35 Column 1 Insert
= - H———+—*A—1—B——+————2————+————3————+————4————+————5————+————
Eﬂ DL @ 000035 | DISPLALI "Program REGIOA STARTING " |k.|
Cﬂ RBAROSA.IDE.JCL oouUS 68 FOVE 2 10U DRANCHELAE. \
000037 MOVE 'AARRAR' to FIELD-A. o
000038 MOVE 'BEBBBE' to FIELD-B.
000039 MOVE 'CCCCCC' to FIELD-C. M
ol o] | B
Properties | 5= Outline &2 = I
E| PROCEDURE DIVISIONM. M Tasks | [2( Problems &2 ._z/0S File System Mapping| Remote System Detail5| =0
?----Ulﬂ—II\IIFEAUZAﬂDN. 1 error, 0 warnings, 0 infos (Filter matched 1 of 119 items) A

/- 040-GOODBYE.

1l I ‘ll

@ [IGYPS2072-5 "DISPLAI" was invalid. Skipped to the next verb, period or procedure-name d

W

- -

=

)

" | 2/0S LPEX Editor is active |

Outline view presents
COBOL structure

Double-Click on
the Error

Open and edit
multiple
source and
JCL members
simultaneously

Statement
in error
indicated in
source

Error list in Problems view
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B coso755.hee B2

Current host connection profile is: fHostConnectProjectFiles/DDS0753. hee

LELCOME TO IBM

YOUR IF QbDDR

SELECTION ==3

= O 48 remcte Systems 52

-5~ Mew Connection

= ”ﬁ zserveros,demos.ibm, com
£ T¥ 2/05 UNIX Files
[ 2/05 UNIX Shells

=5 My Data Sets (USERD4,*)
il USERD4. oL
-l My Search Queries
ﬂ’ TSO Commands

-5 My Jobs
- 8§ poso7s3
£ T¥ 2/05 UNIX Files
B /05 UNIX Shells
=¥ Mys Files
= :‘—3’ My Daka Seks
= [f) DDS0753.15PF.ISPPROF

PFr | prz | prs | [pre | |pes | |pre

[l DDOS0753,5PFLOGL L LIST

|PF7 | pFs | pFs | [pF10 | PF11 | PF12

+ n_q? My Search Queries

Hosk Properties |Hosk Connection

= i?&’ T30 Commands
B Ts0-DDS0753

% Remote Error List | ## z/05 File System Mapping "_J:: Property Group Manager _cﬁ Remote Swstem Details El-'g Remote Shel &3

B TS0-00S0753

Specify a T30 comwand to run



File Edit Mavigate Search Project Run Data  Window Help

e /- Q-- - 4 EE G- - #=w oa] .-31-' lava [_'3 Data - 2005 Prajects
£ Packa &2 f; Hierar {;‘ CIC5p = 8 W} ProductDatalmpl.java || ProductDataTest.java EF Default.bindProps &3 =0
e e e e M- = o R—a—ai o=
== # on a line that beginz with defaultOptions, &z in this exsmple:
*-l=F HostConnectProjectFiles # defaultOptions= -hindOptions "gualifier wourZchema™
= :‘3- ey JavaProje
e # If vou are WeleAoh BrRei-Grl ReSrs - Nl B BNl , NP Bl de Wl N operties
+- 18 com.ibm # for apec - - - - - : : s
#-HF pureQuery example # Com. ¥
+-Bh JRE System Library [jdk] # These hi tionz line
+- B, Referenced Libraries
=22 pureueryFolder # The content assistance in this editor can show you the options that are available.
== analysis # Press CTRL+Space or wour default keystroke for this assistance as you are specifying
+ [ ewer
%| com.ibm.ProductData_pdag.xml defaultOptions= -bindOptions "DD3IO0753™

EE Default, bindProps
E[) Default, genProps
ﬂ paPrafiler . jar
=" Projectl
[=F SCLMConfigPraoject

B os0753.hee 52

Current host connection profile is: fHostConnectProjectFiles/DDS07S3 . hee

Options

ISFF Primaryg

EE Data Source Explorer 25 =8

= i e hang
i1i ] utility
i = 1

0 B % W5 ed| B
=53 EQSDEZ0S (DB2 for 2/05 ¥ (Mew-
=-l7 EQSDB205
+ Databases
+-_1 Roles

iorms

=25 schemas [Filt
=85 GosaLEs
| Aliases
Auxiliary Tables
| Dependencies
Jars
MOTs
Packages
e PEr | Pr2 | e | pre | [pFs | |pFs | Enter | [par | fatn | [mewLine |
Stored Procedures
| Swnonyms

lpF7 | [pFa | [pFa | [pF10 | [pF11 | [pF12 | [ciear | [paz | [5ysheq | [mextpad |

I [ [ o O o o o R

Host Propetties | Host Conneckion




| Information Management

Performance Management
= A Closed Loop Approach

~ Find It

Gather Data
OMEGAMON
Query Monitor

[ Analyze It
What'’s the
problem?

DBA

Query Tuner

Path Checker

Bind Manager

SQL
Performance
Analyzer

10

Change or New
Requirement

Data Architect
Development Studio
Query Tuner
Admin Tool
Object Compare
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Information Management

Prevent Problems, Improve Performance, Reduce
costs

Optim Development Studio
pureQuery

e St P b i et T
L ©F0 s 0aNIVa v vl fe Bl G LCED) LRy o R HERS TS 00¢ [EOUERT LI
2 petasetpre 2 femety] 5% 7 0| Damma ) amtseme |1 rescsrkitenios £ [proste: =0 = i 0

[ —
Stacesens 1000 5

cuca("SILECT COST_COoE, STSDEN {00 STOR_COST) A2 TOTAL, CUST_CODE TROK GOSALE

vty —

e

1 sy, e prane (7
Symtes. ot priaciag;

Toe|

LE-E-R - NN ]

85:40.0EE0
>
¥ b e | ot [ Dot et 50,8 con PR - Dals Coent s Automato 4 | 000230
Do 5 e[ @ vt [ o ten [ Pt [ 20000 i, © core - ceEsilm” D
o VB E B R o e | JR—
5| & Pesunc [Sortng ~] [Grouw Buter Pois = O
= B SHUBCT ClsT e, ST FRST_KANE, CLST_LAST 8, | ss| el Ui thread footprit ‘Sortemor-BP shortage | o| [y T NI
I e e e e e ey B e | & T (R i e | ol e ——
B B S cus o o vk i e o me 2 M2 D82 e usrs ) ety oror 5P snorzge | o] [-sisss casioutmmesn mached | wo|
L T A, o, ) DoGm ok AT [ e o
2 s it ot o ot W am T — Lesr [ we
e e e Wl ol el e A Timeouts o] [monkorng .
o Moo Tousers Timeour 7 50| [3urovemurs I o
3 B esducs o
= ey — %! [couaina
{6 Sy o, o s s Do e ol et 20,1yt 3 S e ae e A [T Swaninds e |
Sl SR e cmaee commd £ e, A B 4 P T G gt conrion i
Jpt—
B e |
B P T |
[y

ECSAused by 087 [256.18 B |
52| 40325 B

[Transactions = [
: 1

Pt .c oo it kL vers 5T

Dierences Tree

5% WFCE <2 WSO
[6) Hars difent

Te:d: WFECE, 2w e o made S
e conpste_oth. i
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e
L wECE <3 HSC
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DB2 for z/OS IDM Scenario

Design Models Manage schema changes Monitor performance
. Identify performance
InfoSphere Compare models, DB2 Admin Tool | impact of schema OMEGAMON
create delta changes Ob ect C ompare changes
Data Archltect > J P - F
3270
l
Correct DB
configuration

Trace SQL source

| *RDZ T Findsource of
‘ Develop apps from fg:";vg?s”;”; ‘;fgé otg . monitored SQ! / ﬁzt;izli ng manage
Physical models by schema changes Tune SQ
E / /j Wo rkload
Optim PureQuery Query Tuner Management
Development Zoerdebis " Runime Sl

| Tune SQL
/

Develop Applications  Trace SQL source Tune SQL Manage workload
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COBOL & CICS Rocks!

13

@ OriginalAtist. © i Bt Cores
Reprad uction rights obtainable fram FALM
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e
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" “Our top story: Large Customer '
moves from COBOL to Java to
become more agile. In other news,
15 DBA develop amnesia.”
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| Information Management E

What’s So Great About DB2 Accounting for CICS?

= What’s great about 30 yr old CICS apps?

— See end user ID (CICs thread reuse)
* Take a user identify and push it down to the database and
compare users to each other

— See address space (AOR name)

— See program (package level accounting)
* See package data between programs or
how a package has changes over time

— See TX (PLAN name)
* Measure correlated performance

= CICS give you performance
monitoring and tuning which

is really a giant Pivot table
— Rotate and analyze the program
— How much of my system does
this application take?
— What called this poorly
running query
— +++
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What if We Treated CICS Like DB2?

= What if we took away the key monitoring
tokens you use for CICS and you only

knew 3 things about the CICS workload?
— Only one plan name: COBOL
— CICS AOR started task name
— No end user ID - just user ID of the AOR that
started task

= How would you know?
— Which app is running?
— Which user is running?
— Which developer wrote the app?
— What other SQL does this app issue?
— When was the app last changed?
— How has CPU changed over time?
— +++
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Information Management =

You’d Have Life Before Optim pureQuery

= What is visible to the DBA?
— |P address of WAS application server
— Connection pooling user ID for WAS
— Application is running JDBC

= What is not known by the DBA?
— Which application is running
— What application developer wrote it?
— What other SQL does this
application issue?
— When was the application last changed?
— How has CPU changed over time?

= We seemed to have forgotten Same issues exist
: . for NET, PHP,
a lot in this modern era: Ruby, and all the

other “modern”
runtimes

ﬁl
T »

© 2009 IBM Corporation

Enterprise Amnesia
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Information Management E

Enterprise Amnesia is a Well Known Problem

Microsoft SQL Server 2008 review

= This is a time-consuming and staff
intensive processes Pc ADVISOR

— No holistic view

he recent expensive gueries drill-down is almost completel

— No resource Consumption prof“e intless. Does it give you the most recent expensive gueries?

— No correlation of SQL to source application e

— Problem isolation requires cross-role e e o e e
Collaboration hctions? No. What is a DBA supposed to do with that?

Application Application System DBA
Developer Server Administrator Programmer
Network
Administrator
Network

o

Application Server
19A19S aseqele(q
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What’s so Great About pureQuery Accounting?

© 2009 IBM Corporation

= Data Studio and pureQuery provide
the same granularity for reporting
WebSphere’s DB2 resources that we

have with CICS:
— By transaction
— Set Client Application name
— By class name
— Program/Package level accounting
— By address space
— |IP address
— Byenduser D
— DB2 trusted context and DB2 role

— This flexibility makes it very easy to:
— Isolate performance problems
— Perform capacity planning exercises
— Analyze program changes for
performance regression
— Compare user’s resource usage
— +++

18



| Information Management

SQL Execution - Dynamic vs. Static

Dynamic SQL Static SQL
Check auth for package / plan Check auth for package / plan

19 © 2009 IBM Corporation
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pureQuery enables wide use of Static SQL ﬁ

» Static SQL
 Highest speed
 Greatest reliability
« JDBC is basic access, uses Dynamic SQL
« SQLJ adds Static SQL
 pureQuery supports both Static SQL and Dynamic SQL
« Code to dynamic SQL, turn on static SQL at deployment

Customize

Runtime
Control

20 © 2009 IBM Corporation



Information Management E

Static SQL Deployment Models - Comparison

)
COBOL, C SaLJ ga‘m'@.e
’ Compile/ v
| ink s mgpm\gefault myapp.class
ource P Implicit
Program .>| SQLJ Compile DB2
Source ranslator
Program precompiler DB2
_ Default
myapp.sqlj ImpliciLbiruel -V
— —-—
BND ], ' </
—
- C
myapp_SJProfile0.ser S
myapp_SJProfile0.ser
pu reQuery Bind metadata Can be

Captured at .
. A invoked from
Simplest Model Build time eclipse or from

command line.
pureQuery
Interface

DB2
Source Class StaticBinder ==
File File / ’
Bind Options
can be added
here too.
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DB2 for z/OS IDM Scenario

Design Models Manage schema changes Monitor performance

. Identify performance
InfoSphere Compare models, DB2 Admin Tool | impact of schema OMEGAMON

create delta changes : changes
Data Archltect Object Compare
- 3270 —_—
|
Correct DB
configuration

Trace SQL source

| ’ RDz T Findsource of
‘ Develop apps from fg:";vg?s”;”; ‘;fgé otg . monitored SQ! / ﬁzt;izli ng manage
physical models by schema changes Tune SQ
/ /j Wo rkload
Optim PureQuery Query Tuner Management
Development 22w s Runime Sl

| Tune SQL
/

Develop Applications  Trace SQL source Tune SQL Manage workload
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Hard to identify unique Java applications
Most dynamic Java applications use packages SYSLNx00
Unique package names link SQL to Java beans

Similar to CICS transaction names to programs
ZALLU VTH 02 v410./C DB1S 09/12/08 11:29:22 2
Help PF1 Back PF3 Up PF7 Down PF8 Sort PF1l0O Zoom PF11
T.A OMEGAVIEW PRA2

THREAD ACTIVITY: Enter a selection letter on the top line.

#-ALL B-TSO C-CICS D-IMS E-BACKGROUND  F-DIST ALLIED
Static G-DIST DBAC  H-UTIL I-INACT J-FILTER K-FUNCTIONS L-STORED PROC
M-TRIGGERS N-SYSPLEX O-ENCLAVES P-WORKSTA
pureQuery
Java SQL ALL THREADS CONNECTED TO DB2
FLTR ON
Package Status GetPg Update Commit CORRID
IN-DB2 db2jcc_appli
102:27. . IN-DB2 db2jcc_appli
Dynamic :02:52. . IN-DB2 db2jcc_appli
:03:05. . IN-DB2 db2jcc_appli
Java SQL o Jcc_app

IN-DB2 db2jcc_appli
db2jcc_appli




\,_ Java - IBM Data Studio Developer :\LEI; =

Fle Edit I‘-.Ja\.-'-igat-e Search .Ii‘r.oiec-t Data Run  Window ”Heli:

- [_‘E :tﬁ W ."- View Communication Actions \Window
[£ Package Explarer &2 Hierarchy DJ Lﬁ —? !j_J rfé[!]J ﬂl '&.]"_sﬂl
o o st ZS0L VTM p v410./C DB1S 08/11/08 15:48:30 5
=l l= ClientOptimization
-2 src A-THREAD DETAIL B-LOCK COUNTS C-LOCK WRITS D-LOCKS OWNED E-GLOBAL LOCKS
= R?&#m“bﬁwﬁﬁl - *=-CURRENT SQL G-SQL COUNTS H-DISTRIBUTED I-BUFFER POOL J-GROUP BP
5 K-PACKAGES L-RES LIMIT  M-PARALLEL TASKS N-UTILITY 0-0BJECTS
T g Zjce.jar - C:\Program Files\IBMY
-0 pda.jar P-CANCEL THRERD Q-DB2 CONSOLE R-DSN ACTIVITY S-APPL TRACE T-ENCLAVE
+ pdgmgmt.jar U-LONG NAMES V'SQL PR

(= pureQueryFolder
¥| capture.pdgxml
capture.pdgxml.orf
E[ Default.bindProps
ED Default.genProps + Thread: Plan=DISTSERV Connid=SERVER Corrid=db2jcc_appli RAuthid=DBAO31

+ Dist : Type=DATABASE ACCESS, Luwid=G9274097.H546.C2D0458DA7274=15806
+ SQL call is active, call information is as follows :

SQL CALL BEING EXECUTED

Thread Status = IN-DB2 SQL Request Type STATIC
Total SOL Reas 93 SQL Call Type FETCH
SQL DBRM Name Order_de SQL Statement Number 00001
Collection ID NULLID

DECLARE DB2JCCCURSOR1 CURSOR FOR SELECT ORDER_DETAIL_CODE, ORDER_NUMBER,
SHIP_DATE, PRODUCT_NUMBER, PROMOTION_CODE, QUANTITY, UNIT_COST, UNIT_P
RICE, UNIT_SALE_PRICE FROM GOSALES.ORDER_DETARILS FOR RERD ONLY

<
{4 Database Explorer &3 = B ||console | Properties B pureQury Outline &2 A [ & e
— a1 & L = -
— o) & & e =l Y DB2 Packages
# g Connections =I-| & Order_de

|0, SELECT ORDER_DETAIL_CODE, ORDER_NUMBER, SHIP_DATE, PRODUCT_NUMBER, PROMOTIOM_CODE, QUANTITY, UNIT_COST, L

< >
Database | Java | sqL

0 items selected




DB2 T4 driver provides properties for the connection class to help

WLM classify work BUT they are not often used
Example: setClientUser, setClientApplicationlnformation,
setClientWorkStation and setClientAccountinglnformation

ZENCLD  VTM 02 v410./C DB1S 09/12/08 11:46:39 535

pureQuery’s

- CLASSIFICATION WORK QUALIFIERS
unique Subsystem Type:  DDF Correlation: DB2JCC_APPLI
paCkage Proc Name: Trans Program Name:
names can UserlId: DBAO31 Transaction Class:
provide WLM Network ID: Logical Unit Name:
classification Plan Name: DISTSERY Package Name:

. Connection: SERVER Collection: NULL
without Function Name: DB2_DRDA Subsystem Name: DB1S
programmers Accounting Info:  JCCO3520IBM-3070  Subsystem Parm:  DBAO31
needing to Perform: Subsystem Priority: N/A
including Scheduling Env: Subsys Coll Name:  DSNSG
properties Process Name: DB2JCC_APPLICATION

Performance Index Input Data for Velocity Goal
Total Usings: Total Delays:




ZENCLD  VTM ¥410./C DB1S 09/12/08 11:46:39 18
ENCLAVE TOKEN: S500000EGOO Enclave Type: Original Indep
Owning System: DEMOMVS Owning Job: DB1SDIST
WLM Mode: Goal Enclave CPU Time 00:00:01.374

SERVICE PERIOD INFORMRTION
Period(s) for Service Class DDFDEF:

Current Period for This Thread: Ouch! My Importance is
Performance Index This Period: .24 ' , .

only 4 and I'm using the

Period Number DDFDEF service class!

Importance
Duration in Service Units
Percentile
Response Time Goal or Velocity
Response Time Unit
Goal Description
- +-=--=- +-—-=- +--=-- +
500 80% 2500 MilliSecs Percentile Response Time Goal
. 20 Velocity Goal

CPU Critical: No Storage Protection: No

+
+
+
+
+
+
+
+
3=
+
+
+
+
3=
+
+
+
+
3=
+
+
+
+




DB2 for z/OS IDM Scenario

Design Models Manage schema changes Monitor performance
. Identify performance
InfoSph Compare models, DB2 Admin Tool | impact of schema OMEGAMON
nrospnere create delta chan h,
- 98¢ Object Compare | “"*°
Data Architect ... | P > P
S T 3270
|
Correct DB
configuration
: Trace SQL source
*
| iz Sh lication . ree o Refi
ow applica i
‘ Develop apps from changeg’l?mpacted monitored SCZ Witfl’(,Ii:g g manage
physical models by schema changes /
/ Workload
Optim PureQuery Query Tuner Management
Develop, debug, : —_—
Development trace a,p)plicatign Runtlme “““““““ I ; i

. | Tune SQL |-
~

Develop Applications  Trace SQL source Tune SQL Manage workload
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Information Management — IBM Optim

Top Pains for the DBA

Maintenance

Time Consuming & Tedious
Hidden Inefficiencies
Too late; Business Affected

= Space Management
= Efficient Resource Management
= Proactive Performance

Performance & Tuning

React to Production Problems
Diagnose Response Time Issues
Tune SQL & System

Determine Best Practices

Interruptions

Difficult to Diagnose
Broad Expertise Required
Wasted Time

28 © 2009 IBM Corporation



Information Management — IBM Optim

Get Expert Advice for Tuning DB2 Queries

= Improve query performance

Improve query structure

— Improve statistics quality
— Create indexes to reduce sc

choices

= Reduce costs

Mitigate problematic optimizer

ans

— Simplify analysis for DBAs
— Eliminate irrelevant statistics

— Improve database efficiency

= =

0 queres.java “QTProject_QueryTunerFolder_Query1 1 = D)[E% outine . _
An outline is not available.
~ Query Annotation 42308 ~ Access Plan Graph
Parsed Query | ~
Formatted Query A
WITH DT{ COST
y 3
& AS( E
SELECT CASE WHEN R.R_REPAIR_COST < 100.0
FROM TPCDS REPAIR AS R
| TPCDS.CATALOG_RETURNS AS C ™
WHERE C.CR_RETURN_SHIP_COST > 100
AND R.R_DIAGNOSIS LIKE ‘%:fre%'
AND R.R_ORDER_NUMBER = C.CR_ORDER_NUMBER vl
> = < >
< o | > =
— = &= query
Advisor Recommendation Overview o
Advisor Priority Description =~
Statistics Advisor () HIGH Gather and recollect al of relevant statistic
& = tes between
Query Advisor @ Low Consider adding the follawing predicate to
Access Path Advisor () LOW The TPCDS.CATALOG RETURNS table is ac ™
< il | >
b Context
Query | Analysis Result 1 32 |

21 Problems | @ 3avadoc ([, Dedlaration [ ata Source Explorer | £ properties (’JE 5Q outine | €] error Log | B onsole | § advisor Detal 53 . [3 workioad List view |

~ Selected Recommendation:

Description

Explanation

Consider adding join predicates between columns R_ITEM_SK in table REPATR(R] and
columns CR_ITEM_SK in table CATALOG_RETURNS(C) which use the referential constraints
between table REPAIR(R) and table CATALOG_RETURNS{C) to avoid s potentially costly
Cartesian join. Check the explanation for this warning for more details about possible impact
and examples.

If a referential constraint is defined between two tables, the queries that join the bwo tables
generally have corresponding join predicates that map exactly to the referential constraint.
Suppose that a referential constraint RI1is defined between table T1and T2, in which
T1.C1is the parent key and T2.C1is the foreign key. Assume that an SQL statement joins
the two tables as follows:

SELECT T1.C2, T2.C2

As written, the SOL statement doss nat include 2 join predicate that represents the
referential constraint between the two tables. The result s likely to be  large number of
meaningless rows. Therefore, consider rewriting the SQL statement as follows:

o

© 2009 IBM Corporation




Information Management — IBM Optim =

Identify High Cost Queries and Workloads

Optim Data
Studio Profile
saL i ] Moni
Procedure Optim pureQuery Dynamic Query Monitor onitor
Plan Table, .
Statement statement Optim I?ata
Table cache Studio Category OMPE

Catalog File or Text

v v v ¥ v v v v v

IBM Query Workload Tuner
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Execute advisors

<1 Dl - Project!_Workload Group 1_Wor lozdilhTypicaltats - EM Optim Query Tuner Cient [l

o Tospmx. 7
kol e Lvatkedt Tpsabtis o=

Workload Tuning Editor

3 ordoay s [TTCH

A & Statistics Recommendatio

Statistics Quality & Collection

RUNSTATS Control Statements Previous RUNSTATS statement stored in database

RUN: OYFE"
WITHPISTRIBUTION ON COLUMNS ( "LASTNAME™ NUM_FREQVALUES 15

NUM_QUANTILES 25 )
RN ordoad St deiscr

ALLOW WRITE ACCESS f AT o o
:E: e £} Recommendation Defa Q ue y Eff iIciencC y

B
e vitkia:

s ions

s mutsesars o tsvatked
i

re -

L Jbange

Ferfmance Invovenent

B w0,

Extmated perfomarce inprovemrt: % E RundIL

.
D Cif space racived (DA space]: t@ Seltl
~ Table, index, column, and column g| Query eslgn f‘ "
i Desel
Eﬁ p— D e Customized and Reconmended Indeves @,Rm i
o A s 1 s
search key word in repol The following is @ summary of the queries analyzed in the workload, Use this criteria to filter the view for spedfic statl |+ Al £ Bb [ el
e = ;: :::‘: f:::i:‘;unssm"y ZN;mber Fetre Cetais Ceatir Objctlane Colnng Estinated Disk pace
Statements with Warnings B Bcuﬂ CLETOMER
key word Number of High Severity Warnings [1] 3 -
Number of Medium Severity Warnings o Pl DBE CUST CUSTOVER VIR 1. CUST CTY(ASC) (LS" C.. 67B80625M
G itive Number of Low Severity W 7
e ey | T e : LT S I I
o Gomany %7y Oepdm ool ST it ooty 2 U O DO
(3 7 CUST_ORDER DETAL
Sekct s Ly £ ahyar At v sstng ot o g Highlight All [Py DB20E CUST_ORDER [ETALL VL. CUST ROER NUMBER(A... 15.214B4375M
5 et ORI 206 <eroec>
Cinis g
Exetng ndeses ;] Saie
view statements that meet the following criteria:
; ; Featre Detls | Chpthane  Cohes CREATENDR ROE. LT CROER HEADER VT LY_LSL0S4768821°ON
ExremireT s Mz emeisy £ QT CETONR CORABSCT" CLST_CRORR FEADER' ‘ST CODE" ST, CLST_ORDER JMEEY ASC,
Medium severity . DU . ST QG QT OROER DATE A5 NOTPODED FREPAS ORCTRRE 1
Low severity 5
) CUST CROR, HEADR 3 0
Seivil CRENEINDS DEIOE', CLST_CISTONER VR 10X 1IS0SHTRERIE"ON
B e =S B DB aE s Inx CUSTORCER .. LS ORDE JUVBERA.. COSAEST T QTIVER, (‘LS TY 85, 0L CCDE'ASG,
[Restore Defoutts | [ Seve ss Defouts |  CIT_CROR DTAL LT LAST MAHE" ] T PADED FREEPAGE 0 PCTREE 1
Tndex UST_ORCER D.., CUET_0RDR DETAL (0.
Q T CRENEIND: DE20E', CLST CRORR DETAL VRT ICX_1IS0S46288"ON
Siatements | Query Advisor Summary 53 | Query Advser | Advisars | COMECT AT R L (T GREF IGEY 5, POLCT MR
ASC, "CUST QUANTITY" ASC] NG PADDED FREEPAGE  FCTFREE 1;
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Visualize Queries and Costs

| | m

B pzenddl E Colaome ot 05 Cotomize (5] Sove ) ot - Coar ghihs
Frrmayttend Query L]

= View formatted queries with ‘

| COMLCLST GRS NUMBER.
, DATE{ COH.CUST_CRDER, DATE } A5 C.ST_ORDER: DATE

[\ oo isem
statistical annotations e

- Automate time-consuming e San i
tasks ]

= Get recommendations on: R
— Writing queries oo

) J.%-muuhr.'u Il
— Influencing access path ot © Gt 3 e & Chnstizn
selection

Arrctaton T v
i SEECT OUOUST_O00E

— Designing indexes s

#cditonal Informaton

CARDP = 31,255 QUALTFIED ROWS: wr)
o GOSAESCT. LT LORDER HEADER AS OO CARDF = 539,430 (UALIFIED_RIOWS |

 GOSAESCT, CLEST ORDER_DEVAN &S 000 CARDP = 580,375 QUALIFED_ROWS 1w
WHERE | CLLCUST CITY = ‘aherder

COLCARDF=LITE MKW FREQ w
SHD DOCLUST _DRDER,_PAIMBER, = D00 CLST _(SDER_NUMBER, COLCARDR =53, 450M0 LIS MM wr

D CAST{ CLVOUST D008 A5 DNTEGER | = OOFLOUET CO0E  COLCARDF=23,672 A FREL [
]

32
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Improve Statistics Quality and Collection

- u Advisor Recommendation OverviJ Pro"ides Visual )
= Provides advice on - -| indicator of priority
— Missing statistics

Priar

= Recommendations j ——
Statistics Advisor ko HIGH
— Problematic statistics R

Gather and recollect all of relevant statistics for this query.
Determine the access path again at runtime, This query contains host variables, par
. L]
— QOut-of-date conflicts

| 2
— Influential objects obsolete

i, Statistics Recommendation Detail

Generates
= Results

0@ E %
TS Conse S RUNSTATS control
Eﬁi&’ﬁ%ﬁg CDLUMNS({:ZWAME NUM_FREQUALUES 15 | statements .
— Less CPU consumption
— Superior access plan selecti

— Improved maintenance wing - =
throughput

|Ar1 alysis end time:  2009-07-09 11:57:51, 787
search key word in report ”

E Substantlates 1
. search key word §[ e tper  Tane recom mendatlo
— Y WO ” o d \t?_ 420 {11 16:53:03.207
Accurate estimated cost of t/ |- }
(% =any...: %2 Y [] regular expression
query Interesting columns:

ns:
LASTNAME

Cardinality: -1.0

Uniform statistics status: missing

Frequency statistics status: missing*®

Histogram statistics status: missing® .|

Possibly @lnt skewed: Yes

Posgibly range skewed:

tDtrbh statistics are gather d nly when a suffident lack of uniformity exists in the column value: v
2 Fiter ] _ 1 =
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Improve Query Design

= Query Advisor

= Get recommendations on:

— Add missing join predicates for
referential integrity

— Use local predicates for joining
tables or single table

— Rewrite predicates as
indexable predicates

— Could use a matching index
scan which is a more efficient
access path

T =Projecti2_workLoad1_WorkloadWithTypicalStats 52

Workload Tuning Editor

~ Workload Query Advisor Recommendations Summary

The following is & summary of the queries analyzed in the workload. Use this criteria to filter the view for specific statements.

Statements Sorted by | mMumber |
Statements Analyzed Successfully
Statements with Warnings

Number of High Severity Warnings

Number of Medium Severity Warnings
Number of Low Severity Warnings
Statements with High Severity Warnings
Statements with Medium Severity Warnings
Statements with Low Severity Warnings

MY

view statements that meet the following criteria:

Degree of warning severi

Save as Defaults ]

[Restore Defaults | [

view Statements

Statements Query Advisor Summary 5% | Query Advisor

Advisors. |

~ Query Advisor Recommendations List

Select a recommendation to view more details, To implement the recommendation, change the SQL statement in the source from which it came.

Confidence | Line Number Desription | Hide |

No | Severity

~ 5QLText

SELECT 5YSADM, ORDER. O_ORDERKEY
, SYSADM.ORDER.O_ORDERDATE
SYSADM.ORDE SHIPPRIORITY

\WHERE { SYSADM,CUSTOMER. C_MKTSEGMENT ='BULLDING
AND SYSADM ,ORDER. 0_ORDERDATE < '1993-03-15
AND SYSADM,ORDER, 0_CUSTKEY = { (SYSADM,CUSTOMER.C_CUSTKEY -8) +10)

~ Selected Recommendation:

Descrption Explanztion

A Cartesian join is & form of join in which na join predicate exists between the two joined tables, Suppose
that table T1.and T2 both have milions of rows and are joined as follows:

Consider adding one or mare jain predicates between table SYSADM.ORDER and table SYSADM, CUSTOMER
to 2oid 2 costy Cartesian join, Check the explznation fo this warring for more detals about posshle impact
and examples.

SELECTTL.CL, T2.C2
FROMTL, T2
WHERET1.C220

‘The SQL statement is likely to return a large number of rows, whichiis very CPU intensive. If passible,
consider rewriting the SGL statement by adding join precicates as follows:

SELECTTL.CL, T2.C2

FROMTL, T2

WHERET1.C220
ANDTLCL=T2C1
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Improve Access Path Stability

Ef*QTPruject_QueryGroupl_Query1 [.:E APG Compate + QTProject{Query Group 1/Query 1Anglysis Result 1 versus QTProject{Query Group LiQuery 1MAnglysis Resul L W ﬁw

Differences Tree BEH
= E Qury <o Queay
=7 WFSCAN <3 IXSCAN

: - ] Mame dfferert; rame of et node i WFSCAM, but name o right node s ISCAN,

I " Type different; whscan is db2zos whscan_composite_with_jain, but iscan is dbZzas iscan_with_jain_na_Fetch,
= WFSCAN <3 IXSCAN

: " Mame diferent: name of left node is WFSCAN, but name of right node is I5CAN,

! 6] Type different; whscan i dbzas.wfscan_newkable_with_jon, but iscan is dh2zos iscan_with_joi_no_fetch,
= WESCAN < IXSCAN

Compare results

¥ QTProject/Query Group 1/Query 1 Analysis Result 1 ¥ (TProject/Query Group 1 /Query 1/Analysis Result 1 What-if R
1 ;

O

]
#HLJOIN
407.1758

HLJOIN
320132

eCUST_ORDER_HEADER

7
&3

<¢£UST_CUSTOMER_|I'IRT_II]I_1Zﬁlllllilmﬂ>
31288

35

= Why is it important?

— Reduces the risk of
performance regression from
minor changes in statistics or
during maintenance

= Key issues in access path
selection

— |s the optimizer able to apply
the filtering early?

— Are there indexes that support
an efficient path?

— Do statistics allow distinction
between the choices?
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Improve query efficiency

. I m p rove q u e ry eff I c I e n cy Dmmnes[m Capmvesqtfmumng[é sqmtegmy[@Wuwoadmt@mwmt[ﬂsqmmhs[@@ [
- I ndeX| ng fOI’eIg n key | n q ue rl es th at i Recommendation Defail

do not have indexes defined S
Estmated performance improvement: % ﬁ, RunD0L

— ldentifying index filtering and T bt

3."@ Deselect Al

S C r e e n i n g Custonized and Recommended Indexes % —

& 1o e ¥ e Remore e

— Support for index only access o [w om o

2 7 QT CSTONR
H H [P e CUST_CLSTOVER VKT L., CUST_CITVIASC) CUST C.. GATBR0825M
- IndeXIng tO aVOId SortS £ Y CUST_ORDER HEADES
e e CUST_ORDER EADRR 1., CUST CODECASC) (L6T. (5428125
2 [7] CUST_OROER DETAL

[iiex 0EE LT ORORR DETAL ., CLST OROER JMBERJ,. 1520404575M

= Simplify use |
— Consolidate indexes and provide a [i=

1 H Fatsess | Oftlme | Gl | (REHTEOEY TEXE' .7 OROEREAOER VT IH_SMB4TERY ON
Sl n Ie reCO| I “ I Iendatlon B CUST_CUSTOMER EOALESCT""CUST CRDER_HEADER' ("CLST CODE" AC, CUST_OROER_NUVEER" ASC,
e DTS, 0 COOEC) QST (ROR DATEASC) HOTPALED REPAR: DRCTFRE I
5 CIT_CROR B

CREATE NN DE20E 5T CUSTOVER YRT DX L250054%6306° 00
Indx CUST CROER .. QST ORCER JVBER.. GOSALESCT' CUST_CUSTONER' ‘LT CITY" AGC, CLST_CODE" ASC,
2 CUST_ORDER DETAL "CLST,LAST JAVE' ) NOTPADDED FREEPAGE 0 PCTRREE I

= Test before deployment e
ags . . v w ASC,"CUST,QUANTITY"ASC] NOT PADDED) FREEPAGE ) PCTFREE 10;
— Utilizes virtual index capabilities
built into the DB2 engine
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Integrated Data Management DBA Summary

= Optim provides has a rich ecosystem around the

data life cycle

= Enable alignment across the lifecycle
— Manage by intention
— Share policies with downstream tasks

= Improve individual and team productivity
— Increase automation
— Facilitate collaboration
— Provide context-aware capabilities

= Optimize performance
— Embed best practices into solutions
— Provide expert advice to increase skills
— Improve resource utilization
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_ Dividas?  Obrigads

Thank
You

= Por favor, entre em contato

= Rafael Coss
— rcoss@us.ibm.com
— Twitter:  http:/twitter.com/racoss
— Blog: http://datalifecycle.blogspot.com/
— LinkedIn http://www.linkedin.com/pub/rafael-coss/9/311/268
— Facebook http://www.facebook.com/racoss
= Jay Bruce
— jmbruce@us.ibm.com
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Optim Community and Resources

= [ntegrated Data Management community space on

developerWorks — your portal to:

— Forums & blogs (PLEASE subscribe to Integrated Data Management
Experts blog — lots of news comes through here)

— Downloads

— Technical articles, tutorials, product documentation

— News and events

— Videos (ChannelDB2 and youtube)

— Online Demos (developerWorks and marketing)

— Technical training

— Easy url: ibom.com/developerworks/spaces/optim

- Optlm Fan Facebook page Kathy Zeidenstein sends out a

— Log into Facebook and search on IBM Optim weekly update with links to new
articles, blogs, announcements,

etc. Send her a note if you're

= Optim family page on developerWorks interested.
— Ibm.com/developerworks/data/products/optim/ krzeide@us.ibm.com

40 © 2009 IBM Corporation




Information Management

Integrated Data Management Community Space

Articles & Tutorials

Home

Downloads herel

Latest news

Free virtual training?

D last yvear,
technical
briefings that are short enough to attend over a
lunch hour {or a long coffee break). The goal is
to get vou educated on IDM products and
provide you with access to product experts for

-7y
your guestions.

Our next virtual tech briefing 1s on August 20, 2009 at 1 PM Eastern.
The topic is Optim Development Studie 101 and will include a RAD
expert as well as an Optim expert. Reqgister now!

The schedule of upcoming briefings and links to replays can be found
here,

What is IDM?

Integrated Data Management: Manaaing data across its lifecycle
Trying to figure it all out? Follow these easy steps:

1. Read the big picture article. Subscribe to the experts blog.
See the Virtual tech briefing replay on Data Studio becomes
Optim: What it means for you.

2. Check out the pureQuery platform web page and FAQ.

3. See the products in action with our Day in the Life of 3 DBA

Forums

@-/BM Data Studio

Q..IEIM Optim Development Studio and pureCuery Runtime
@-IBM Optim Query Tuning Solution

@-IBM Optim Database Administrator

E@-Optim Database Relationship Analyzer (DRA)

E1-Optim LUW

E-Optim 205

@-1BM InfoSphere Data Architect

@-High Performance Unload

—

E..Integrated Data Management Experts
E..Infﬂrmix Application Development
E..Fillmore Group blog

g.willie Favero on DB2 for /08
E..Chris Eaton on DBZ for LUV

@ Cave Beulke

=]

demo or our Optimizing Query Performance for z/0S demo or
any of the other demos and videos on this page.
4. Download the software.

Performance

Optimize your existing JDBC applications with pureQuery
FE ey |

Now voul can ontimize hoth 1ava and NFT

<A Dayin the Life of 3 DBA: Ever have one of those days? Jackie
handles it well - find out how.

«Introduction to InfoSphere Data Architect: 15 minutes of pure
modeling fun with Cracle and DBZ.

«DBZ2 Performance Expert for LUW: Solving a runaway query problem.

«Query Tuning and client optimization for DB2 for z/05: Two part
demo: 1. Tune query using Optimization Expert. 2. Optimize existing
1DBC apps using pureQuery.

-Upgrading an application: The original integrated demo shows the

L B L T = s

timm mmaas B e i b e o e P T T

Tags

Search all tags

Popular spaces tags |
My spaces tags

More

0 2009 6000 a aix ajax and
architecture articles as asc
aws blogs brasil cascading
champion cics cloud
cloud_computing cloud_spa
collaboration communicatio
community computing ¢
data data_management da
data_studio database datab
database_forums db2 dedu
demo design designer de\
developers developerv
development disk docum
domino download downloa
education emerging encryg
energy engineering envirot
green green_it ibm in
integration java manageme
planet report saas servic
smarter_planet soa
software Spaces storage
technology tools videos

View as cloud | list

Ahnut thic enara
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ntegrated Data
(more)

why vou should care, for performance, manageability, and security
reasons.

Be sure to check out the results of this performance study that
compares static SQL using pureQuery with IDBC, EIB2 and OpenlPA.

You can get better performance using pureQuery for dynamic access
as well. The WebSphere Customer Center team migrated from EIE 2

to pureQuery and got areat results,

Latest news:Performance results using pureQuery with .NET
applications

Where we'll be

10D MNA (October 25-207: Be therel
IDUG EMEA (October 5-97: Curt Cotner goes to Rome.

. Baltimore Washington DBEZ Users Group (September 9): For z/OS
customers - Tom Howell on planning for upgrades and migrations
and Data Privacy.

Learn More!

«Basics of Data Studio Environment: Online course basics of IBM Data
Studio Developer. NO CHARGE if you enroll in 2008.

« Preparing for Stored Procedure Certification, Tutorial Series: Prep for
Exam 735

. Developing Database Applications with IBM Data Studio and
pureQuery: Three-day intensive course offered by InferData.

< Using InfoSphere Data Architect: 2-day course.

Vianagemen

ommunity

[{:Imnel[)BZHideos l

«How to Set Up, Configure, and Use IBM DB2 Performance Expert's

Performance Warehouse

«DB2 Performance Expert Extended Insight Feature: Torsten walks

vou through the new capabilities for monitoring Java apps accessing
LB2.

«NEW! Data Studio 2.2 Video: 5 short parts for those with short

attention spans.

.DB2 Performance ExEL}rt System Overview: Nathan walks you

through the cool stuff in the PE dashboard.

«Build an eforms solution with pureXML: Uses Data Studio to build

the Web service.

pureQuery explained: Rafael explains how pureQuery is different

than other data access approaches.

«Sonali demonstrates Optim Development Studio 2.2: Oracle support

and copy/paste are demo'd.

«NEW! Optim Query Tuning solution for Java developers: Tony Leung
demonstrates the integration of Optim Development Studio and
Optim Query Tuner.

Optimization: You're going to be hearing a lot about integrated data

management. Learn about an integrated solution to improving
performance and manageability.

« Data Studio for z/0S: From reguirements to retirement, managing

your data environment

«Improve data securty with Rational Data Architect V7.5
«Maonitoring and manaqging change for database administration
- Podcast: Curt Cotner with Y1 &A (Cocktail Hour)

«Podcast: Enhancing Java environments with pureQuery: Wow! You'll

learn a lot in about the time it takes you to get to the grocery store.

«Use pureQuery to improve QoS for WebSphere&DB2 apps
LAccelerating Solutions Delivery: No matter what vour development

methodology, it's always better to do faster and with better guality.

«NEW! Replay of Data Studio becomes Optim: What it means for you:

First in IDM Virtual tech briefing series. Good overview of the major

pace

IEdull ig-=Zug e ey duesu dded
management capabilities, making
it easier to manage data-centric
tasks across the lifecycle
spanning design, development,
deployment, management,
optimization, and governance.
This space will serve as a central
hub of information and
conversation about Integrated
Data Management products,
technologies, and best practices.

Objective: To share experiences
with IBM Data Studio users.

Audience: Data Architects
Database Administrators Data
Stewards Database developers
Java developers

Group type:Public
Date created: 19 Sep 2007

» Show member list
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Promote Page with an Ad
Add Fan Box to your site

* More

Write something about IBM Optim,

Information rd

Founded:

The Data Studio and Optim portfolios
are part of IBM's Integrated Data
Management software initiative and
help organizations manage application
data with greater consistency across
the enterprise.

Insights
See All

b8 & & 1
6.1 Post Quality

Interactions
This Week

Maost Active Countries
United States 1

Insights are visible to page admins onby.

IBM Optim

wall

Info Photos Boxes <+

What's on your mind?

Attach #]] Gi] %A

-

=l
5

ptin

[ §

@ Settings

IEM Optim Next virtual tech briefing August 20: Optim Development
Studio 101. Get a tour of Optim Development Studio from a product
expert and learn how Optim Development Studio can extend the
capabilities in Rational Application Developer to turbo-charge the
development and optimization of data persistence layers.

Register here: https://www.informationmanagementrequest.com/mk
[get/OPTIM_LL1_REG

Reg Page
Source: www.informationmanagementrequest. com

ﬁ July 24 at 11:36am - Comment - Like - Share

IBM Optim In case you didn't hear, yesterday IBM announced new
releases and new products for z/OS. Optim Query Tuner for DB2 for
z/05, Optim Query Workload Tuner for DB2 for /05 and Optim
pureQuery Runtime for z/0S. You can find links to the announcements in
Curt Cotner's recent blog here:
http://wawnw.ibm.com/developerworks/blogs/
page/datastudicteam?entry=new_announcements_for_z_optim

IBM developerWorks : Blogs : Managing the data lifecycle:

from design to deletion

Source: www.ibm,com

Qur team of Integrated Data Management experts from the lab offer
insights, advice, hints and tips, and lessons learned. Topics indude everything from data modeling
and database application development to database administration, performance monitoring, and

| Information Management E

Optim Fan Facebook page

orporation
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Blog (lbom.com/developerworks/mydeveloperworks/blogs/idm/)

developeréWorks > My developer@Works > Connect 21}\) [
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Managing the data lifecycle
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Sortby. Date ~ | Title | Most Recommendations | Most Comments | Most Visits

Main | Next

Understanding 5QL Replacement with pureQuery's Cli... &2
IBM_Optim | 7 Aug | @Tags: purequery client_optimization bireley | Comments (0)

Hi, I'm the lead architect for Optim pureQuery Runtime, and | want to start using this blog to help address questions

that | get from people as they learn about or use pureluery capabhilities. In this first blog, I'll discuss the new SQL

replacement capability.

By using client optimization, an administrator can modify the SQL from a captured application. The enhanced tooling to
support this capability is described in Sonali's article, What's new and cool in Optim Development Studio 2.2 The
intended usage of this feature is to let a DBA make a change to an SQL statement without the need to edit and
recompile an application. This could be useful, for example, in late night or weekend emergencies when an application
can't easily be changed. It is also useful in cases where a third party application embeds or generates sub-optimal
SQAL and a change to the application is not possible without contacting the vendor. In any of these cases, you should
aim to change the application directly at the first practical opportunity to use the improved SQL.

When | talk about this capability to people, there are two questions that frequently come up:

¢ What is the extent of the change | can make to the SQL?
¢ |sn't there a security risk to allow editing of the SQL? How can we control access?



