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DB2 Primary Option Menu

| B M

Dat abase 2 I nteractive Functions

Query Managenent Facility & SQ. PA

SQ. Performance Anal yzer

DB2 Easy Expl ain Functions

The TSO interface starts with the main selection panel ( above), normally initiated by
running the clist from ISPF panel 6.
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The redesigned logo panel is for accessiblity (screen readers)




Mai n Control Panel

" Thr eshol ds'

' System

PF3

The new main control panel has many new functions in V3, including Retro Explain, Compare
Old and New plans, What If? Catalog statistics modification and wholesale statistics migration




Show Par anet ers Pane

Par anet ers
TDT690
TDT690
CAF
ANY +OFF+
ANY +OFF+
YES NO
N®) =S
YES
Current System Paraneters
TARGET HOST( ANLSAMP ) NEWSTOR
STORAGE ESS800 NEWSEEK
VI ADRDA +OFF+ NEWROTA
VERSI ON V8R1 NEWKFER
BUFFHI T O DSGROUP
HPOOLRD O DATASHR
PROCESS PROCESS

PF3  PF12

Thr eshol ds

VESSAGE
NOSTATS
NOTSCAN
NONONI X
TSCANPG
| SCANPG
NONI XPG

| NLI STS
JO NTAB
ALLPART
| XUPDAT

MATCCOLS
PREDPCT

YES
YES
N®)
N®)

The Show Parameters panel maps all of the current parameter names and values on a
new panel in 3 categories (in prior versions it was on the bottom of the Main panel)




SQ PA Qut put Reports Panel
COMVAND ===>

Qut put cost summary file === TDT690. ANLCOST. LOG

Qut put SQL, objects file === TDT690. ANLOUT. SQL

*Qut put explain plan file ===>

*Qut put detail trace file ===>

*Qutput query limts file ===>

file dispositions ===>

Ent er

Output reports are selected here, with the required cost log ( ) and SQL/Objects
file ( ) using “standard” names; all files are subject to the same report disposition
(overlay or append)




Par anet ers

REPORTS
ADVI SOR NO
PRECI SE NO
DEGREES ANY
REFRESH ANY | YES | NO

SHOMLT NO
OBJECTS NO
QUALI FY aut hi d
USEPLAN aut hi d
CONNECT NONE

DELIM T +OFF+
NLSCODE +OFF+
RETCODE NO
KEEPLAN NO
DBTRACE NO

PF12

This is the change parameters panel. Type ‘expand’ with cursor on QUALIFIER
field to expand the name field (the field scrolls)




User can enter a long QUALIFIER name (up to 128 chars) if desired in V8 NFM




VERY_LONG

Par anet er s

REPORTS
ADVI SOR
PRECI SE
DEGREES
REFRESH

SHOWALT
OBJECTS
QUALI FY
USEPLAN
CONNECT

DELIM T
NL SCODE
RETCODE
KEEPLAN
DBTRACE

NO
NO
ANY
ANY | YES | NO
NO

NO

authid <>
aut hi d

N O\

+OFF+
+OFF+
NO
NO
NO

PF12

The name of

can be scrolled using the F10 and F11 keys (note the

scroll bar)




Change System Threshol ds

IVESSAGE YES
NOSTATS YES

NOTSCAN NO
NONONI X NO
ALLPART

| SCANPG
NONI XPG
TSCANPG

JO NTAB
| NLI STS
| XUPDAT

MATCCLS
PREDPCT

PF12

The change parameters function is now processed on three separate panels: one for
oriented parms, one for parms, and one for the new thresholds, which the user controls.




SQL PA
COVWWAND ===>

*Target DB2 host nenber ===>
Connect to DB2 via DRDA ===>

DB2 current version is  ===>
Buffer hit ratio (avg.) ===>
Hi per pool read percnt ===>
DASD st orage subsystem ===>

User - defi ned DASD nane ===>
User -defi ned seek tine ===>
User-defined rotation ===>
User-defined xfer rate ===>

Percent of data sharing ===>
Dat a shr group nenbers ===>
Process DBRM wi t h NOSEQ
Treat Version parm ASI S

PF3

The change
the info in the Target Hosts library (SANLDATA). The PROCESS parms have moved to this

panel and are now set to

or

Change System Par aneters

SANLDATA( menber)
VI ADRDA

VERSI ON V8R1
BUFFHI T 0
HPOOLRD 0
STORAGE 3390- 3,

DATSHR O
DSGROUP 0
PROCESS +0OFF+
PROCESS +OFF+

PF12

instead of

parameters panel modifies the configuration parms which supplement

asinV2.2




Mai n Control Panel

" Thr eshol ds'

' System

PF3

Some of the new options in V3.1 include the feature, illustrated next.




Retro Pl an Expl ai ns

Exi sting Plan Tabl e Oaner

Starting Plan Query Nunber

Term nating Plan Query No

PF3

To obtain a re-explain of an existing plan, provide the high level qualifier of the PLAN_TABLE
and the range of QUERYNO that you want re-explained. This could be ALL plans in the table

or just a subset.




Conpare A d Vs. New

EEEPATH ( EEE) Tabl e Owner

Corresponding SQ. File ===>

Starting Plan Query Nunber

Term nating Plan Query No

PF3

To compare the access paths and costs of a plan previously stored by the Easy Explain
component, use the Compare Old-New Plans panel. The SQL is kept in corresponding
files, along with the key plan and cost data in the user’s table.




*** SQ Performance Anal yzer * SQL PA * 5697-104 ***
ANLPGMVBN Program begins at: 10:50:11. 165 on 06- 05- 2006 Version 3.1.1 3N 3101

ANL40031 The CAF Open return code was O for ANLPGVBN on: DSNB
ANL10461 User has specified use of TDT690 .PLAN TABLE for this run

“"New' Plan for Queryno: 90000000 Appl: Dati me: 2005-12-16 09:37:18. 46
SQ PA Analysis for Queryno 190000000

SELECT *

FROM TDT690. L1000
VWHERE ClI KEY BETWEEN 10
AND 5000

_k_ Kk _Kk_Kk_Kk_Kk_*_*k_*k_*_*_*k_*_*k_*_*_*_*_*_*_*_*_*_*_*_*k_*_*k_*_*_*_*_%*_*%*_x

Query 190000000 w Il require 0. 67542 Seconds of Elapsed Tine *
During which 0. 08046 Seconds of CPU Tine wll be consuned and *
a Total of 45 Physical 1/Orequests wll be issued to disk *
Qunits 18 Estimated processing cost $ 0.4631 DOLLARS *

*

_k_ Kk _Kk_Kk_Kk_Kk_*_*k_*_*_*k_*k_*k_*_*_*_*_*_*_*_*_*k_*_*_*_*_*_*_*_*_%*_%_%_%_

Here is a sample of the Old vs. New Comparison of plans




Prior Plan for 90000000 Appl :

Quer yno:

SQ. PA Analysis for Queryno 190000000

Dati me: 2005-12-16 09: 37: 18. 46

_k_ Kk _*k_*k_*k_*k_*k_*_*_*_*_* _*_*_*_*_*_*_*_*_*_*_*_*_*_*_*_*k_*_*_*_*_%*_*%*_=*x

Query 90000000 wi | |
Duri ng which
a Total of

Qunits

require 0. 67542 Seconds
0. 08046 Seconds of CPU Tine w ||
45 Physical 1/0O requests w |

18 Estimated processing cost $

of Elapsed Tine *
be consuned and *
*

be i ssued to disk

0. 4631 DOLLARS

k_k _k_Kh_k_Kk_K_K*_*h_*_Kk_*_K*_*h_*_Kk_*_*_* _*_Kk_*_K*_* _*_*_*_K*_Kk_*_*_*_*_*_%*_x%

Access plan conparison for Queryno

Queryno blk Pln Mx Meth Path Match Row Pref
ad 90000000 1 1 0 0 I 1

New 190000000 1 1 0 0 I 1

Queryno blk Pln Mx Ixo
ad 90000000 1 1
New 190000000 1 1

| ndex Nane
O N L1000CI N
O N L1000CI N

Rng Adg
-1
-1

Queryno Q@lk Pln Mx Join Msc NJ CJ] CO CG CU Lock
ad 90000000 1 1 0
New 190000000 1 1 0

Cpu-Time El apsed | OCount Qunits Money- Cost

ad
New

0. 0805
0. 0805

0.6754
0.6754

45
45

18
18

0. 46
0. 46

'S

90000000

Tabl e Name Pnode

S L1000
S L1000

Jdg Aid Jid Gd Nd
S | !
S B B B e |

Func Type Corrnane
SELECT
SELECT

Msecs Sunits Cat-Reason
118
122

2601 NORVAL
2706 NORVAL




EDIT ---- TDT690. | NPUT. SQL(LGCLUS) - 01.24 Col ums 001 072
Command ===> ANL Scrol |l ===> PAGE

R A S b B b b b b i b S S S S i b b b b S R I b b B S S B b b S b b b i b b S S b b S
Top of Data

VELCOVE TO SQL PA PROCESSI NG EXECUTED FROM W THI N NORMAL | SPF EDI TOR
LI NE NUMBER COMVANDS P, PP, AND P9 CAN HELP LIMT SET OF SQL SELECTED
TYPE ' ANL' | N COVWAND FI ELD ALONG W TH PP LI NE COMVANDS TO SELECT SQL
ELSE TO SUBM T THE ENTI RE FI LE PRESS PFO3 OR PF15 TO BEG N PROCESSI NG
TO REMOVE THI S REM NDER NOTE, JUST TYPE 'RESET" | N THE COMVAND FI ELD.
TO MAKE EDI T CHANGES PERMANENT, SET SAVE CHANGES ON MAIN PANEL TO YES

PP

Traditional SQL PA execution involves editing the input data set, using in the line
number fields, and on the command line, to extract the lines of SQL to consider.




Mai n Control Panel

" Thr eshol ds'

' System

PF3

Editing is now complete...if the user selects SAVE on the main panel, then the edited
changes are saved automatically into the permanent data set; else, they are discarded.




Execution takes just a few seconds ...




Qut put Reports Menu

COST
EXPLAI'N

TRACE

The main report menu allows selection of several report levels and in V3 the users may also
display the SQL EXTRACT report, a file that contains the original SQL and optional Objects
Used report (all tables and indexes referenced by the SQL).




*** SQ Performance Anal yzer * SQL PA * 5697-104 ***
ANLPGMVBN Program begins at: 10:50:11. 165 on 06- 05- 2006 Version 3.1.1 3N 3101

ANL40031 The CAF Open return code was O for ANLPGVBN on: DSNB
ANL10461 User has specified use of TDT690 .PLAN TABLE for this run

SQ. PA Analysis for Queryno 190000000

SELECT *

FROM TDT690. L1000
VWHERE ClI KEY BETWEEN 10
AND 5000

_k_k_*k_*k_*k_*k_*k_*_*k_*_*_*_*_*_*_*_*_*_*_*_*_*_*_*_*_*_*_*_*_*_*_*_%*_*%*_=*x

Query 190000000 w Il require 0. 67542 Seconds of Elapsed Tine *
Duri ng which 0. 08046 Seconds of CPU Tine wll be consuned and *
a Total of 45 Physical 1/O requests wll be issued to disk *
Qunits 18 Estimated processing cost $ 0.4631 DOLLARS *

*

_k_ Kk _*k_Kk_*Kk_*k_*k_*_*_*k_*_*k_*k_*_*_*_*_*_*_*_*_*_*_*_*_*_*_*_*_*_%*_%*_%*_%_

The Cost Summary report presents each SQL statement, with its associated costs
in Elapsed Time, CPU Time, 1/0, Query Units and Monetary Cost terms.




ANLPGMBN ** Statistics ** Total statenments exam ned 2
** for this ** Good statenents prepared 2
** Parser run ** Bad statenments w errors 0]

ANL40041 The CAF C ose return code was 0O for ANLPGVBN on: DSNB
ANL2000I Total nunber of plan records processed was 6

Total nunber of parsed records scanned was 1
Total nunber of errors encountered in run 0

Catal og Reads - Stored: Tables = 2 Tabspaces =
| ndexes = 2 Rout i nes
| dxkeys 2 Col umms

Cat Reads - Not Stored: Rel ati ons 0]
Col di st 5 Al't | ndex 13

ANLPGMBN Pr ogram ends at: 10: 50: 15. 944 (o]g 06- 05- 2006 Version 3.1.1 3N 3101

Hi ghest Message Code generated by ANLPGVBN was 12

* SQL Performance Anal yzer * 5697-104 * 3N-3101 *
* (C) Copyright |IBM Corporation 2000, 2006 *

* (C) Copyright Innovative Managenent Sol utions *




Qut put Reports Menu

COST
EXPLAI' N

TRACE

PF3

The enhanced Explain report is option 2, containing the Explain plans and catalog stats
plus Advisor messages and other essential cost information.




10: 50: 11. 165 SQ. Performance Anal yzer Version 3.1.1
06- 05- 2006 Enhanced Expl ain Report Level 3N-3101

SQL PA Paraneters
( ANLPARM

The Enhanced Explain report shows the parameters set by the user on the “change
parameters” panel (ANLPARM)...




NOSTATS
JO NTAB
| NLI STS
| XUPDAT
NOTSCAN
NONONI X
ALLPART
TSCANPG
| SCANPG
NONI XPG
MATCCLS
PREDPCT

( ANLCNTL)

SUBSYST
SUBVERS
SETPLAN
DBTRACE
M PRATE
ENG NES
SRMCONS
L PARENG

10
10
10
NO
NO
YES
50000
1000
1010]0
0. 50
0. 15

DSNB

VBR1

YES

OFF

0450. 000

00001

21857. 92
01. 000

NAMVE OF DB2 SYSTEM DSN ** DEFAULT CONFI GURATI ON **
DB2 VERSION: VBCOM | VBNFM | V/R1 | V6R1 | V6R2
CAN USERS SPECI FY THEI R OAN PLAN TABLE HLQ? NJQ YES
FOR DI AGNOSTI CS ONLY: OFF | ON | ALL | Dw

| BM 2084- 301 | S DEFAULT MACHI NE

ONE ENG NE

AS MEASURED FROM TSO TEST

PORTI ON OF THE BOX DEDI CATED TO DB2

... as well as the Thresholds and those set in the Target Host library configuration member
(ANLCNTL).




SQ PA Analysis for Queryno 190000000

SELECT *

FROM TDT690. L1000
VWHERE CI KEY BETWEEN 10
AND 5000

Queryno: 190000000 ol ockno: Pl anno:
Process ->

| ANL70031 *** GUI DELI NE:

| Ol ose Yes was specified for the Tabl espace and/ or the index...
|if these are little used this is OK If high volune access then
| consider Close No. Extrenely rel evant pages can be "page fixed"

| in menory by highly referencing, using Hi perpools (through V7),

| putting into a dedi cated buffer pool |arge enough to hold al

| pages, depl oying data sharing wwth G oup Buffer Pool Cache Al

| option, etc. each with associated costs. Close No al so i ncreases
| chances that DBD will remain in EDM Pool for next execution

The SQL Advisor provides some insights into this specific SQL statement, under this DB2
release level.




| ANL70061 *** QGUI DELI NE:

| This statenent contains a Select of all the colums in the table. |
| That is generally "bad fornt for SQ witing, which will result in]
| i ncreased processing tine to fetch and process each col um of each]
|row. Only use this formwhen you wish to select all colums in a |
| View definition. Else, nane columms that you want individually.

| ANL70371 *** QGUI DELI NE:
| Dynami ¢ SQL can cache the prepared statenent to reduce reexecution|

| overhead. Use REOPT(ONCE) to | oad "best fit" access plan. Al so,
| use RUNSTATS wi th REPORTS NO UPDATE NONE to invalidate (renove)
| prepared SQL statenents in cache.

Access is via the clustering (Insert & Load order) index for this table

| ANL5018W ***  ALERT:

I
| This clustering (insert) index has a low cluster ratio (bel ow 80) |
| and/or is not well clustered (Clustered flag = N), neani ng that |
|inserts are follow ng an unclustered pattern: this is not hel pful.|
| You shoul d Reorgani ze your Table and I ndex, and re-run Runstats to|
| updat e these statistics. That should result in better access paths|
| and performance in general. |




CLUSTER MATCH | X SCAN

| X Creator: TDT690
| ndex Nane: L1000CI N

Vers: 0 Key Len: 6 Padded: - GCed: NGCing: Y CuRatio: 93.2500
Ful | key card: 100000 Firstkey card: 99800

Type: 2 N eaf pages: 459 Nl evels: 3 Unique: D DUPLICATE OK
1 of 1 colums are matched Close: Y Lock node: 1S Bpool: BP10

Col umm Nane Order Type Dist Len Null Colcard Dist#
1 Cl KEY A DECI MAL N
Al ternative | ndex
++++++++++HH+

Creator: TDT690
I x Nane: L1000R1N

Vers: 0O Key Len: 6 Padded: - C-ed: N Cing: N duRatio: 11.6627
Ful | key Card: 5954 Firstkey Card: 5954
Type: 2 N eaf Pages: 155 Nlevels: 2 Unique: D Key Cols: 1

Key Order Col card

5954 Rl KEY1

There is a new look to the ‘chosen’ index information, with more data content.
The same is true for the ‘alternate’ indexes, not selected by DB2 for this query.




Sequential Prefetch will be enployed to access this table.

Queryno: 190000000
Predi cate Anal ysi s

ol kno: 1 Predno: 1 Filter: 0.0495662 Type: BETWEEN Join Pred? N
Stage 1?7 Y Bool ean Tern®? Y |Index Keyfield? Y Redundant? N After Join? N
Added by PTC? N For Negation? N Literals: 10,5000

Left Side --> Cl KEY Tabno: 1 Blockno: O Predno: O
Ri ght Side -> VALUE Tabno: 0 Blockno: O Predno: O
Psuedo Text:

L1000. Cl KEY BETWEEN 10 AND 5000

_k_k_Kk_*k_*k_*k_*k_*k_*k_*k_*_*)_*k_*k_*k_*k_*k_*k_*_*)_*k_*k_*k_*_*k_*k_*k_*k_*k_*_*k_*k_*_%*_=*

Query 190000000 w Il require 0. 67542 Seconds of Elapsed Tine *
Duri ng which 0. 08046 Seconds of CPU Tine wll be consuned and *
a Total of 45 Physical 1/O requests wll be issued to disk *
Qunits 18 Estimated processing cost $ 0.4631 DOLLARS *

k_ Kk _k_Kh_k_Kk_*_K*_*_*_Kk_*_K*_*h_*_Kk_*_*_* _*_K*_*_*_*_*_*_*_*_*_*_*_*_*%_*_%*_x%

Also, the predicates report is available for all releases under TSO and batch, to provide
insights into the Optimizer’s treatment of predicates coded by the user (PRECISE ALL).




Qut put Reports Menu

COST
EXPLAI' N

TRACE

The Detail Trace report is option 3, and provides the most information




ANL3098I *** Confi guration Note:
The overall rating for this systemis 450. 000 MIlion Instructions/ Second
Each individual engine wll operate at 450.000 MIIlion Instructions/ Second

ANL30361 *** The assunmed Overhead for Connection Type of CAF has been
estimated in MIlions of Instructions for these Batch SQ. Stnts:
Thread Mgnt =  0.096400 Attach = 0.300000 Appl = 0.075000

ANL6042]1 *** NOTE:
Dynam c statenent caching is assuned for this set of estinates.

ANL30371 *** Esti mated ESS800 DASD Service Tines are:

Sync Read 4K Page . 0042 Prefetch bl ock of 32 4K Pages
Sync Read 8K Page . 0045 Prefetch bl ock of 16 8K Pages
Sync Read 16K Page . 0049 Prefetch bl ock of 8 16K Pages
Sync Read 32K Page . 0059 Prefetch bl ock of 4 32K Pages
Async Wt 4K Pages Async Wite of 16K Page

Async Wt 8K Pages : Async Wite of 32K Page

The Detail Trace report provides the internal CPU and DASD processing characteristics
used by SQL PA, based on the Target Host parameters.




Rows processed Percent table processed 0. 049566172
Col s processed Bool ean Filter from OPT 0. 049566168
Dat a pages read | ndexed Leaf pages read 23

5 Tabl e

40 Tabl e
0] Tabl e
1292 Sysl O

2 | ndex
39 | ndex
0 | ndex
7 Logl O

Sync Read |/ GCs
Prefetch 1/Cs
Async Wt 1/GCs
Get Page Calls

. 037500 Prefetch
. 100800 Systens

. 000000 Conpress
. 631750 Lock/etc

0. 000000
0. 000000
0. 000000
16. 043610

Sync Read
CGet Pages
Deconpr ess
Fet ch Row

1.144000 Async Wt
0. 258450 Log Wite
0. 000000 Hi per pool
1. 520400 Processes

Pr edi cat e 1 Cdass 1 = G her QH =

The DB2 Optim zer has provided a processing estimte of 122 Msec

equating to 2706 system Service Units. The "Cost Category" is: A

The cost estimates are broken down into their individual components, estimated in
million of instructions, so a SYNC READ cost of 0.037500 = 37,500 instructions.

The and times are rollups of the various cost components, and
should equate roughly to the Class 1 and Class 2 CPU time estimates.




Queryno: 190000000 ol ockno: 1 Pl anno: M xOpSeq:
Sunmmary - >

The Total Cunul ative Path Length for this query is 36. 207910M I ns.
Resulting in a Total CPU Tine of 0. 08046 Seconds consuned overall.
DB2 wll put dass 1 CPU Tine of 0.07687 Seconds in SMF 101 record.
DB2 shows additional CPU Tine of 0. 00359 Seconds in SMF 100 record.
Estimated Total Logical [/Ocalls = 45 (excl udi ng systen) and

Estimated Total Physical I/Ocalls = 45 with Ht Ratio = 1.000.
Wait Tine for Sync Read |/0 = 0. 02118 Prefetch 1/0O = 0.46118
Wait Tinme on Async Wite |/0 = 0. 00000

Wait Tinme for VSAM Qpen/ C ose macros, Binding and Locking = 0.11261

k_k_k_k_K_Kh_Kk_Kk_*_K_Kh_K*_*_*_*_Kh_*_*_*_*_Kh_Kk_K*_*_*_* _*_*_*_*_* _*_*_*_%*_%

_k_k_Kk_*k_*k_*k_*k_*k_*k_*k_*_*)_*k_*k_*) _*k_*k_*k_*_*)_*k_*k_*k_*k_*k_*k_*k_*k_*k_*_*k_*k_*_%*%_=*

Query 190000000 w Il require 0. 67542 Seconds of Elapsed Tine *
Duri ng which 0. 08046 Seconds of CPU Tine wll be consuned and *
a Total of 45 Physical 1/O requests wll be issued to disk *
Qunits 18 Estimated processing cost $ 0.4631 DOLLARS *

k_ Kk _k_ Kk _k_Kk_*_K*_*_*_Kk_*_*_*_*_Kh_*_*_* _*_Kk_*_*_*_*_*_*_*_*_*_*_*_*%_%*_%*_x%




Qut put Reports Menu

EXPLAI' N

TRACE

The Query LIMITS report is a one line summary and eyecatcher per Query evaluated
by SQL PA -- so you can quickly spot the long running queries.




R I b b I b i b i S R i S b S S b b i b b S b b S khkkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkkhkhkkhkhkhkhkkhkhkkhkkikhkkhkkhkhhkhkh*k
Top of Data

10: 50: 11. 165 SQ. Performance Anal yzer Version 3.1.1
06- 05- 2006 Query Limts Report Level 3N-3101

CEI@ Error Queryno CPU Ti ne El apsed Phys 1/0 Qunits Mnetary Cost
0 190000000 0. 08046 0. 675 45 18 0.4631
0 90000000 0. 08046 0. 675 45 18 0. 4631
0 190000001 0. 03573 0.179 31 8 0. 3155
0 90000001 0. 03618 0. 155 30 8 0. 3055

LR R I b b b b b b b b b b b b I R I S S S I I I S I S Bottom Of Data kkhkkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkkhkhkhkh*k

If the input comes from a DBRM or Path Checker, then the Member name and Reason
are also populated in the QLIMIT report:

SQ. Performance Anal yzer Version 3.1.1
Query Limts Report Level 3N-3101

CPU Ti ne El apsed Phys 1/ 0O Qunits Monetary Cost Menber Reason
0. 08046 0. 675 45 18 0.4631 MEMB001 TSCAN
0. 08046 0. 675 45 18 0.4631 MEMBER2  ACCPATH CHG
0. 03573 0.179 31 8 0. 3155 MEMBER2 NONVATCH | X
0. 03618 0. 155 30 8 0. 3055 MEMB003 TSCAN

kkhkkhkhkhkhkhkhhhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkh*k Bottom Of Data kkhkkhkkhkhkhkhkhkhhhhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkh*k




Qut put Reports Menu

EXPLAI' N

TRACE

New report option with PTF3101 is EXTRACT report, containing SQL
statements and a list of Objects used by them.




SET CURRENT SQLI D = TDT690 ; /* 10:50 06-05-2006 */
EXPLAIN ALL SET QUERYNO = 190000000 FOR
SELECT * FROM L1000

VWHERE Cl KEY BETWEEN 10 AND 5000

EXPLAIN ALL SET QUERYNO = 190000001 FOR
SELECT * FROM L1000 A, S100 B
VWHERE A. Cl KEY BETWEEN 10 AND 5000
AND  B. Cl KEY BETVWEEN 10 AND 5000
AND A. Cl KEY = B. C KEY

DB2 OBJECTS USED:

TDT690
L1000
TDT690
S100

DB2 OBJECTS USED:

TDT690
L1000CI N
TDT690
S100CI N

The SQL EXTRACTS report shows the SQL statements, plus optional Objects used when the
parm is set.




Tutorial Main Menu

1

Revi ew conpl ete SQ. PA i ndex of topics
Processing input fromthe M n panel
Defining the output report data sets
Learn about SQ. PA reporting options
Revi ew the SQL PA "user" paraneters
Revi ew t he SQL PA "systent paraneters
Revi ew the current "threshol d" settings
See Product Rel ease and Copyright Info

Change catalog stats, mgrate and apply

Return to previous SQ. PA processing

The SQL PA Tutorial is available from the Main Menu as well as the Reports Menu




SQL PA
OPTI ON ===>

1 ==> Main Panel Options

2 ==> Reporting Options

6 ==> Catalog Statistics

PF3 ==> Exit

Tut ori al

Mai n | ndex

User Paraneters

System Paraneters

5 ==> System Threshol ds

The full complement of HELP panels is available as an online Tutorial. Also, in V3 all of the fields
have context-sensitive help -- just Press F1 while the cursor is on any input field for a complete
explanation of the field and its options.




Modi fy Statistics

Bui | d paraneters and execute ANLCAT31 program

Update catalog with collected statistics

Sel ect Jobcard paraneters, libaries, etc.

In PTF3101, a new set of features allows the definition of wholesale statistics collection and
application to the catalog.

SQL PA builds JCL to execute the program to collect them, or applies them using
JCL. Users can tailor the defaults to suit their needs and SUBMIT these jobs.




Col l ect Catalog Stats

(optional)

Specify gl obal output target high | evel nanes:

=_==>
=_==>

PF3 Ent er

Select the members of ANL310.SANLSTAT that will hold the parms as well as the JCL for

the Apply run. You can also set global database and authid names, choose the Subsystem
ID and select the “From”, "To” DB2 Versions.




SQ PA Col l ect Catalog Stats
COMVAND ===>

Specify options for this collection run:
Col um statistics Yes
Distribution stats Yes
Partitioned stats Yes
>> Pl ace cursor on scrollable fields below using PF10 (left) and PF11 (right)<<
===> Long nane authid >
Long tabl e nane >
1 table
Dat abase part

Tabl espace part
Tabl e nane part

PF3 Ent er PF12

The second select panel allows the user to choose the COLLECT parms, by long name, by
short name or wild carding (FINDALL). Other options are also set here, like Column, Distribution
and Patrtition level stats collection.




000001
000002
000003
000004
000005
000006
000007
000008
000009
000010
000011
000012

000013

THESE PARAMETERS WERE GENERATED BY THE SQLPA COLLECT STATI STI CS PANEL
AND MAY BE FURTHER EDI TED OR EMBELLI SHED BEFORE YOU EDIT THE JCL JOB
THAT WLL SUBM T THEM FOR PROCESSI NG MAKE SURE YOU SAVE ANY CHANGCES.

TO REMOVE TH S REM NDER NOTE, JUST TYPE ' RESET

SUBSYST
SUBVERS
VERS| ON
CREATOR
DATABAS
COLUWNS
COLDI ST
GETPART
COLLECT
FI NDALL
FI NDALL

FI NDALL

*CREATED BY ANLCOLL CLI ST *TDT690*
DSNB
VBNFM
VBNFM
MYCREATR
MYDATBAS
YES

YES

YES
TDT690
DB ANL*
SP ANLT*

. L1000

B *

IN THE COVMAND FI ELD.

The user can Edit the resulting parameter list and add more Collection names before

submission of the ANLCAT31 job -- this is the

parm list for that JCL.




000001
000002
000003
000004
000005
000006
000007
000008

TH S JCL WAS CREATED TO COLLECT CATALOG STATI STI CS THAT YOU REQUESTED
EDIT THI S DATASET FOR LAST M NUTE CHANGES OR UPDATES, AND THEN SUBM T
FOR PROCESSI NG CHECK YOUR OUTPUT STATUS TO ENSURE THAT JOB COVPLETED
SUCCESFULLY. DDL TO APPLY THESE STATI STICS WLL BE SAVED I N SANLSTAT.
TO REMOVE THI S REM NDER NOTE, JUST TYPE 'RESET" I N THE COMVAND FI ELD.

[/ TDT690ST JOB (T0313DL), ' SQL PA', CLASS=E,

Il MSGCLASS=X, NOTI FY=TDT690, REG ON=0M

/1 *ROUTE XEQ LOCAL
//****************************************************************
/1* READ PARMS | N CONTROL AND RETRI EVE CATALOG STATS FOR TABLES *
[1* REQUESTED, WRI TI NG M GRATI ON DDL TO OUTSTAT FI LE FOR REVI EW *

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

I1*

The JCL deck is then built in member of the user’s library,
and the JCL can also be tailored or modified to suit the execution of




000009
000010
000011
000012
000013
000014
000015
000016
000017
000018
000019
000020
000021
000022
000023
000024

000025

[1* JCL I'S DYNAM CALLY RECREATED EACH TI ME BY ' ANLCOLL' CLI ST.
[1* SELECT OPTION FOR JCL SETUP PANEL TO CHOOSE DEFAULT LI BRARI ES.
/1* EXEC FROM DB2 RUN LI BRARY USI NG THE DSN COVMAND PROCESSOR
[ 1* AND DSNTEP2 PROGRAM

[1*

[1*

[1* THE | NPUT AND OUTPUT DATA SETS ARE MEMBERS OF THE USER S
[[* "TSO D. ANL310. SANLSTAT" PDS, WHI CH | S MAI NTAI NED BY SQL PA.
/1* MEMBERS MAY BE REUSED, RENAMED OR COPI ED AS DESI RED.

[1*

/ | STEP1 EXEC PGVE

[/ STEPLI B DD DSN=TDT690. ANL310. SANLLQAD, DI SP=SHR

Il DD DSN=SYS2. DSNB. DSNLI NK, DI SP=SHR

Il DD DSN=SYS1. CEE. SCEERUN, DI SP=SHR

[/ SYSPRI NT DD SYSOQUT=*

[/ CONTROL DD DSN=TDT690. ANL310. SANLSTAT( MYSTATS) , DI SP=SHR

After verifying that the JCL is correct, the job is submitted for batch processing by the user.




Modi fy Statistics

Bui | d paraneters and execute ANLCAT31 program

Update catalog with collected statistics

Sel ect Jobcard paraneters, libaries, etc.

Another option on the Modify Statistics panel is to statistics to the catalog, usually the

previously collected stats, or possibly restoring the catalog statistics.




Apply Catal og Stats

Usi ng TDT690. ANL310. SANLSTAT data set:

(optional)

PF3 Ent er PF12

To “apply” statistics, simply select the member of SANLSTAT that contains the stats which
you want to use to update the catalog. These are normally collected by the COLLECT
function and saved in the PDS during a prior run.

it is an excellent idea to always save the catalog stats before applying
any others to the catalog.

The JCL that follows is also built into JOBCARD member and must be submitted by the
user for processing.




*kkk*k* R IR A S b b b b b i b b i b b i b b i i i i i b i S b 4 R S b b b b i b b b b b i b b i i b i b b i b b i b b o
Top of Data

TH' S JCL WAS CREATED TO APPLY THE CATALOG STATI STI CS YOU VE REQUESTED
EDIT TH S DATASET FOR LAST M NUTE CHANGES OR UPDATES, AND THEN SUBM T
FOR PROCESSI NG CHECK YOUR OUTPUT STATUS TO ENSURE THAT JOB COWMPLETED
SUCCESFULLY. AFTER THAT, YOU CAN RESUME PROCESSI NG USI NG THESE STATS.
TO REMOVE THI S REM NDER NOTE, JUST TYPE ' RESET' | N THE COVMAND FI ELD.

000001 //TDT690ST JOB (T0313DL),' SQL PA' , CLASS=E,
000002 // MBGCLASS=X, NOTI FY=TDT690, REG ON=0M
000003 //*ROUTE XEQ LOCAL
000004 //***************************************************************
000005 //*
000006 //* PROCESSES DDL CREATED BY ANLCAT31 PROGRAM UPDATI NG CATALOG
000007 //* W TH THE OPTI M ZER- SENSI TI VE VARI ABLES FOR TABLES, | NDEXES,
000008 //* SPACES, ETC. JCL SETUP PANEL CHOOSES THE DEFAULT LI BRARI ES.
000009 //*
000010 //* JCL 1S DYNAM CALLY RECREATED EACH TI ME BY ' ANLAPPLY' CLI ST.
000011 //* EXEC FROM DB2 RUN LI BRARY USI NG THE DSN COMMAND PROCESSOR
000012 //* AND DSNTEP2 PROGRAM
000013 //*
000014 //STEP1 EXEC PGMVElI KJEFTO1, REG ON=4096K, TI ME=600
000015 // DSNTRACE DD SYSOUT=*
000016 // SYSPRI NT DD SYSOUT=*
000017 // SYSTSPRT DD SYSOUT=*
000018 // SYSUDUVP DD DUMWY
000019 //SYSTSIN DD *
000020  DSN S(DSNB)
000021  RUN PROGRAM DSNTEP2) PLAN(DSNTEP2) LI B(' SYS3. RUNLI B. LOAD. DSNB' )
000022 / *
000023 //SYSIN DD DSN=TDT690. ANL310. SANLSTAT( MYSTATS), DI SP=SHR

*

/|




JCL default settings

———] DSN
Enter or Overlay standard JOB card information bel ow

===> [/ TDT690ST JOB (T0313DL),"' SQL PA', CLASS=E,
===> // MBGCLASS=X, NOTI FY=TDT690, REG ON=0M

(optional)

Specify default systemlibraries for JCL use ( do not use quotes ):

PF3

The default settings for the JCL in the reusable JOBCARD member can be set here, along with
the default Subsystem ID, libraries and routing preferences.




What | f? Anal ysis

nodi fy key Table catal og statistics
nodi fy key Index catal og statistics
build or renove a tenporary i ndex

restore 'saved' catalog statistics

Another new option with V3 is the ability to play “What I1f?” games with the DB2 optimizer by
modifying the key catalog statistics for Tables and Indexes, or by building temporary indexes
and then re-evaluating the SQL to see what differences in the access path can be influenced.




What If Analysis: TABLE

Sel ect a TABLE to nodify statistics:

>>pl ace cursor on scrollable fields below using PF10 (left) and PF11 (right)<<

>

TDT690. ANL310. SANLSTAT

PF3 Ent er

To modify Table stats, first identify the table, and SQL PA will display the statistics on the
next panel so that you can change them.




SQ PA Modi fy TABLE Statistics
COMVAND ===>

>>pl ace cursor on scrollable fields below, using PF10 (left) and PF11 (right)<<

Type over any values that you wsh to change and then Enter or PF3 :

PF3 Ent er PF12

The second panel display the current value of the key optimizer statistics -- the user can type
over any of these fields and SQL PA will permanently update those statistics in the catalog.
To reset them, choose the Restore option and the member to which you saved the stats on
the previous panel.




OLDS100

SQL PA provides a quick message to let you know that the stats are updated.




What | f Anal ysis: | NDEX

Select an INDEX to nodify statistics:

>>pl ace cursor on scrollable fields below, using PF10 (left) and PF11 (right)<<
===> >

=-==> >

TDT690. ANL310. SANLSTAT

PF3 Ent er

To modify Index stats, first identify the index name, and SQL PA will display the statistics on
the next panel so that you can change them.




SQ PA Modi fy I NDEX Statistics
COMVAND ===>

>>pl ace cursor on scrollable fields below, using PF10 (left) and PF11 (right)<<
Tabl e Creator === TDT690
Tabl e Nanme.... === L1000

| ndex Creator ===: TDT690
| ndex Nane.... ===:; L1000C N

Type over any values that you wsh to change and then Enter or PF3 :

PF3 Ent er PF12

The second panel display the current value of the key optimizer statistics -- the user can type
over any of these fields and SQL PA will permanently update those statistics in the catalog.
To reset them, choose the Restore option and the member to which you saved the stats on
the previous panel.




SQL PA provides a quick message to let you know that the stats are updated.




Create Tenporary | ndex

DSN
VBNFM

>>pl ace cursor on scrollable fields below, using PF10 (left) and PF11 (right)<<
ON

OR DELETE this index.... ===> NO

Type over any values that you w sh to change and then Enter or PF3:

PF3

Select the NEW index name and the table that you wish to build it upon, and also choose
some of the parms, like unique (where not null) close yes | no, cluster index (keywords for
Create Index).... The key columns are defined on the next page.

You can also DELETE an index from this panel ( , Not just the temp ones you built)




SQL PA Create Tenporary | ndex
COWAND ===>

>>pl ace cursor on scrollable fields below, using PF10 (left) and PF11 (right)<<
TDT690

Enter up to 5 Colum Nanes in Ascendi ng| Descendi ng Order, then Enter or PF3 :

DEFI NE

V8 option only
V8 option only

PF3 Ent er PF12

The second panel allows users to define up to a 5 column index, with most of the usual parms,
like padded or partitioned, primary and secondary space quantity, buffer pool, etc.

The big difference is the index is ALWAYS built with so there is
no space and no build process -- just the structure is recorded in the catalog, after which you
can then modify those catalog stats to suit your “What If?” scenarios.




SQL PA provides a quick message to let you know that the index is built




Restore Tabl e or | ndex

TDT690. ANL310. SANLSTAT

You can restore any previously saved statistics for either Tables or Indexes by simply
recalling the member name in SANLSTAT and issuing the Restore request.




SQ PA Easy Expl ain Functi on
COMVAND ===>

Enter the input data set nane: (Can be sequential or partitioned)
| NPUT DATA SET NAME ===> | NPUT. SQL( DEMOSQVE)

VOLUVE SERI AL ===> (Enter if not catal oged)

DATA SET PASSWORD ===> (Enter if password protected)

Enter the output data set nane: (Can be sequential or partitioned)
OUTPUT DATA SET NAMVE ===> OUTPUT. EEE
QUTPUT SQL PA STMIS ===> ANLEEE. SQL

Specify processing options:
EDI T | NPUT DATA SET ===> YES (Y'N - Enter EEE statenents?)
EXECUTE EASY EXPLAI N ===> YES (Y'N - Execute EEE statenents?)
BROWSE OQUTPUT REPORT ===> YES (YN - Browse output data set?)
PRI NT OQUTPUT REPORT ===> NO (YN - Print output data set?)

OMER OF PLAN TABLE ===> TDT690 (Only neani ngful for QNO option)
DB2 SUBSYSTEM NAME  ===> DSNB (DB2 Subsystemto execute upon)

Press ENTER to process END to exit or HELP for nore information

The Easy Explain function can also be invoked from either the primary ANL@DSN panel
or from the Main SQL PA panel.




PLI sample program output for SQL PA Stored Procedure call:

x|

*

*

x|

EXEC SQL CALL ANLPRC3C (: : : ANL_PARM *
ANL_CPU, :ANL_ELAP, :ANL_ICC, *

. ANL_QUNT, :ANL_COST, :ANL_WARN, x|

. ANL_CODE, : SQ._CODE) x|

WHERE . . . x|
*

SQL_STMI CHAR(32000) VAR - CONTAINS THE SQL TO EVALUATE *
SQL_LEN BIN FI XED (15) CONTAI NS THE LENGTH OF SQL_STMI x|
ANL_PARM CHAR( 240) CONTAI NS SQL PA USER PARMS: 15 MAX  */
ANL_CPU BI N FLOAT (53) SQL PA ESTI MATE OF CPU TI ME *
ANL_ELAP BI N FLOAT (53) SQL PA ESTI MATE OF ELAPSED TI ME *
ANL_| OC BIN FLOAT (53) SQL PA ESTI MATE OF |/ O COUNT *
ANL_QUNT BI N FLOAT (53) SQL PA ESTI MATE OF QUNI TS USED x|
ANL_COST BI N FLOAT (53) SQL PA ESTI MATE OF MONETARY COST x|

/* ANL_WARN CHAR(5) VAR WARNI NG FLAGS FOR LIM TS ABOVE */
/* ANL_CODE BI N FI XED ( 31) SQL PA'S RETURN CCDE: 0 GOOD; +N BAD */
/* SQL_CODE BI N FI XED (31) SQLCODE FOR PREPARE/ EXPLAI N STORPROC */
OR SQL PA' S LAST PROCESS RETURN CODE */

*/

/* WARNI NG FLAGS N ANL_WARN ARE DEFINED AS 'Y OR'N, GVENIN */
[* ORDER: CPUTI ME, ELAPSED, | OCOUNT, QUNITS, AND MONEY. */
*/




PLI sample program output for SQL PA Stored Procedure call:

[ * */
/* FIRST 3 PARMS ARE | NPUT. ALL OTHERS ARE RETURNED BY ANLPROCC  */
[ * */

EXEC SQL CALL ANLPRC3C (:SQL_STMI, :SQL_LEN, :ANL_PARM :ANL_CPUTM
 ANL_ELAPS, :ANL_| OCNT, :ANL_QUNIT, :ANL_MONEY, :ANL_WARN,
. ANL_CODE, : SQL_CODE) ;

CAF OPEN RETCODE I S

EXPLAI N PLAN FOR (LENGTH  240)
UPDATE SYSI BM SYSTABLES

SET NPAGES = -1

VWHERE NPAGES = -1

ANLPRC3C SQLCODE | S 0
ANLPRC3C RETURNS ==> WARNI NG FLAGS:

ELAPSED: 38. 70953 CPU TI ME: 0. 27816
| / O COUNT: 101 QUNI TS: 16
MONETARY: 1.18
ANL CODE: 0 SQL CCDE: 0

CAF CLOSE RETCODE | S
PROGRAM TERM NATI ON




COBOL sample program output for SQL PA stored procedure call:

EXEC SQL
CALL ANLPRC3R (: ANL- STMT- VAR, :ANL-LEN, :ANL- PARM
: ANL- CPU, : ANL- ELAP, :ANL-10OC, :ANL-QUN,
. ANL- MONEY, : ANL- WARN, : ANL- CODE, : SQL- CODE )
END- EXEC.

CONNECT TO DB2 DSN RETCODE = 00000

PARAMETERS ARE DBTRACE ALL REPORTS STP QUALI FY TDT690 CONNECT CAF
PRECI SE NO DEGREES ANY STORACGE 3390-2 VERSI ON V/R1 BUFFHI T 000
RETCODE YES

STATEMENT LENGTH | S 0164

STATEMENT TEXT IS  UPDATE SYSI BM SYSTABLES SET NPAGES = -1
WHERE NPAGES = -1

SQLCODE RETURNED FROM DB2 000000000

ANL RETURN CODE FROM PROC 00000

SQL RETURN CODE FROM PROC 00000

CPU TI ME FOR STATEMENT | S 00000. 278158

ELAPSED TI ME EXPECTED 1S 00033. 915607

| O COUNT FOR STATEMENT |'S 000000101

QUNI TS (SERVICE UNITS) |'S 000000016

MONETARY COST VALUED AT $ 00001. 166023

WARNI NG FLAGS (CEl G8) ARE

CLOSED CAF DB2 DSN RETCODE = 00000




*  EXPLAIN PLAN FOR (LENGTH 160) The NEW Explain-capable
SELECT * FROM TDT690. L1000 stored procedures in PTF3101
WHERE Cl KEY < 10 OR CI KEY > 99999 produce plans and stats as well.

SQLCODE | S 0
RETURNS ==> WARNI NG FLAGS: ---Y-
ELAPSED: 50. 20496 CPU TI ME: 0. 08100
| / O COUNT: 800 QUNITS: 1795
MONETARY: 0.02
ANL CODE: 0 SQL CODE: 0
RECORDS: 1

The DB2 Access Pl an:

Qy: 100000001 BI k: 1 Pln: 1 Mh: 0 Typ: M X: 0 R d: Bif:
Acc: | Tno: 1 Table: TDT690 . L1000 Corr:

| ndex: TDT690 . L1000CI N Ixo: N Mch: 0 SortC/| N UJOG NNNN NNNN
Jon: Mg: -1 Adg: -1 Ald: -1Jdg: -1Jid: -1Cd: -1 Nd: -1 Par:
Rng: Typ: T Enc: CCsID S| M D 0 0 0 Coll: SQ.PA

G p: Pref: S Lock: IS App: Pgm ANLPRE3C Ver:




QVF HOVE PANEL Managenment Facility
Version 8 Rel ease 1

1=Hel p 2=Li st 3=End 5=Chart 6=Query
7=Retrieve 8=Edit Table 9=Form 11=Profile 12=Report
K, you may enter a command.

SQL PA works with the QMF Governor to cost out queries before execution begins.




So eV =~Y%

* k% END * k% %

1=Hel p 2=Run 3=End 4=Pri nt 5=Chart 6=Dr aw
7=Backwar d 8=For war d 9=Form 10=I nsert 11=Del et e 12=Report
K, QUERY is displayed.

After a query is entered, pressing the F2 key will “run” the query -- SQL PA intercepts
these before execution to evaluate their costs.




If the query is too costly, the user can cancel it execution begins:




SOL PA V3.1 Summary

o User-modifiable Thresholds to control SQL
Advisor Warnings and Limits

e TSO Interface enhancements, including PDS
for report files, field level help, diagnostic
tracing, Retro-Explain, compare Old and New
plans, etc.




SOL PA V3.1 Summary

e Extensive“What |f?’ catalog statistics
modification capabilities under TSO

e Internal Improvements, like Select with UR,
DB2 version sensitive for better access paths

e message level controls... and much more




