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Where did all of this crazy code
come from?

Large sets of Multi Table Joins
Where WHAT is NULL...
Where IT DOES NOT EXIST???
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Dynamic SQL o

Where does it come from?
® SQL created by Java using code generators such as Hibernate
® Many vendor packages use Java created SQL

® Extension code by in-house Java developers
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Dynamic SQL i

How did it get on the mainframe?
® DB2 Connect (Plan DISTSERV)
® Via JDBC TYPE 2 or JDBC TYPE 4 drivers
® Packages
* SYSLH200 Type 2
* SYSLN200 Type 4

® NOTE: Use JDBC TYPE 4 for best performance for Java based
applications — Significant reduction in overhead
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Poor Performing SQL o

Generated SQL from Java code

® Java Developers code Object Oriented (i.e. Hibernate, Code
Generators)

® Developers do not see the SQL
® No correlation between Java code and SQL
® Generates complex SQL

— Multi Table joins

— Multi execution of SQL
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Tune Poor Performing SQL

Redesign Tables?

Rewrite SQL?

Not Possible?

What's the Solution?
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Tune Poor Performing SQL

Alternative?
Tune what you are dealt...

You can effectively tune Dynamic SQL to
perform with some very simple steps
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Tuning Poor Performing SQL v

Some Examples of poor performers
® WHERE END_DATE is NOT NULL
® WHERE END _DATE is NULL

® WHERE LAST_NAME NOT EXISTS

® SELECT CONTACT_ID

FROM CUSTSEARCH, CUSTOMER, CONTACT

WHERE CUSTSEARCH.postal _code IN(?, ?, ?)
AND CUSTSEARCH.x_street_name IN(?, ?, ?)
AND CUSTOMER.BIRTH _DATE =7
AND CUSTSEARCH.contact_id = PERSON.contact_id
AND CUSTSEARCH.contact_id = CONTACT.contact_id
AND CONTACT.inactive_date IS NULL
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Tuning Poor Performing SQL

Reorgs

® Use DSNACCOX to determine if need exists
— Use RTS
— Reorg

— Runstats

12
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Tuning Poor Performing SQL

Runstats

® Use DSNACCOX to determine if need exists
— Runstats (common with KEYCARD)
— Current Runstats play a big role in performance!
— Explain SQL with Data Studio - Visual Explain

13
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Data Studio

Data Studio is a free tool provided by IBM.
« Explain facility with Advisors.

* Visual Representation of the Access Path
* Query Cost Information

e Statistics Recommendations
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IBM Data Studio — Visual Explain o
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IBM Data Studio — Visual Explain

uery Tuning - Query Tuner Workflow Assistant - ta Studio
Flle Edit Mavigate Search Project Run Window Help
r‘jvn_ TaskNavigator'§Q'§A$a'§'_«" SRR SR ﬁl“gnam
E} Task Launcher @ MDCDB205_QT_Project/Query Group 1/Query 1 & |IBM Query Tuning perspecﬁvei =&
&
i 4 @QueryTuner Warkflow Assistant N
By Capture SQL from File @
*
l@" Text Sourees Spedify a plain-text file that contains one or more SQL statements and then dick Capture to view the captured statements,
g Input Text
m o | Fie E
b S0L Category
'E' Exported Workload ¥ Source ®
5' [J DB2 for z/0S Sources # | | N
File path: <Browse and Select a Text File> Brow: Captu
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B Data - ECIF Prod_Query Group 1

IBM Data Studio — Visual Explain — Select Query

- IBM Data Studio
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Optim Query Tuner

* Server Activation

Mo product license for IBM Optim Query Tuner is activated on the data server, Advanced tuning functions are disabled. Learn More.

* Query Text

Specify the query text for query tuner.

SELECT a.grouping_id,
a.name,
a.grouping_tp_cd,
a.entity_name,

a. description,
a.start_dt,
a.end_dt,
a.last_update_dt,

a. last_update_user,
a.last_update_tx_id

FROM  grouping a,
groupingAssoc b

WHERE a.grouping_id = b.grouping_id

AMD  buinstance_pk =7

Click Tune Query

83

.B Tune Query

E‘a Generate Summary Report ; Upgrade

Choose Tuning Activities...
|=) Generate Access Plan Report
L@J Query Environment Capture
§j§ Test Candidate Indexes... @ Uparade

|| Create Plan Hint & Uparade

EXPLAIN options: (%) Re-capture EXPLAIN information () Use existing server EXPLAIN information

~ Context

EXPLAIN Options

Application Environment

Query Number: | 111

| Schema: | MYDB

SQLID: [pBAg

| Current Degree: | <database default=

Optimization hint: | <database default>

| Current Refresh Age: | <database default>

Group member:

default>

| Current Maintained Table Types: | <database defaults

[ use the following stored procedure to issue the EXPLAIN statement:

Schema: | DB

Procedure schema: | =

Procedure name: | DSNAEXP

Query | Analysis Result 17 |Ana|ysi5 Result 18

Analysis Result 19

Analysis Result 16

Analysis Result 14

| Analysis Result 11

¢ Tune Query @
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IBM Data Studio — Visual Explain — Explain Results With Advisors e

B Data - ECIF Prod_Query Group 1_Query 1 - IBM Data Studio

File Edit Mavigate Search Project Data Window Help
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E Query G L2
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% 2 SELECT A.GROUPING ID . . c
e } =
3 . Right Click to S
% , A.GROUPING_TF_CD
, BA.ENTITY NAME D H t H |
% , A.DESCRIPTICN eS C r I p I 0 n
= . L.START_DT
53 » A.END DT “GROUPING TXSCAN #GROUPINGASSOC n
] , A.LAST UPDATE DT a7 1 245452
% , A.LAST UPDATE_USER 1 ~
A.LAST UPDATE TX ID
% ' - — ] g; Query ‘
53 < m >
% — = Diagram ‘ PLAN_TABLE |
-5 || | Advisor Recommendation Overview =]
% Advisor Priority Description @ Choose Tuning Activities. .
(== PECIF Test (= Recommendations = Generate Access Plan Repart
=l NW_DE" Statistics Advisor & HIGH Repair statistics problems for this query. Gather missing statistics. Recollect conflicting st... ;
E@ Query G Statistics Advisor (1) MEDIUM Determine the access path again at runtime, This query contains host variables, paramet... @J Query Environment Capture
- (0] que Statistics Advisor (2 MAINTENANCE Gather and recollect all of relevant statistics for this query. [ Create Plan Hint § Uoarade
} Context
L] | 3| | Query |Analysis Result 17 Analysis Result 18 Analysis Result 19 Analysis Result 16 Analysis Result 14 Analysis Result 11 &3 J
: e : Tune Query (SRR

18 Information OnDemand 2011



IBM Data Studio — Visual Explain

View
Description to
obtain costing
information

Take note of the
Costin MS, SU.
Also Cost
Category.
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~- Selected Mode Descriptor: QUERY

Description of Selected Node =
Displays information about the node that is highlighted in the diagram.
@) query
Attributes
I:.‘—':.-_I =h lﬂz | (;|| EE cost_estimation -
= Mame Value
Type SELECT
CPU Cost {ms) 5
CPU Cost {su) 182
Cost Category B
Reason HOS5T VARIABLES
Timestamp 2011-08-26 14:30:15.07
Description of the Selected Attribute
Information Cn Demand 2011
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Data Studio — Statistics Advisor

« Much faster than manually deciding on which
stats to collect!
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IBM Data Studio — Visual Explain Statistics Advisor i

B Data - ECIF Prod_Query Group 1_Query 1 - IBM Data Studio |l=l|
File Edit Navigate Search Project Data Window Help

9 EC G @odmsetons | - (P BB G- 5 ota | B etabese Ad..
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&8 g
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m ~ Query Format 4% >0 ~ Access Plan Graph =] B
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b W DB Original | Transformed | A @
B@ Query ¢ il
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% [=- SELECT A.GROUFING ID
-3 . R.NEME 3 =
% , L.GROUPING TP CD
""g . B.ENTITY NAME L
% , R.DESCRIPTICN
=1 , L.START DT
2 ¢ B.END O sGROUPING | (mixscam) | mGRouPInGASSOC T
=] , A.IAST UPDATE DT 5067 1 2545
% , R.LAST UPDATE USER 1 -
N
B.LAST UPDRIE TX ID
g ' - — L Q Query‘
% L I ¥
2 — = Disgram | PLAN_TABLE |
% Advisor Recommendation Overview =]
-3 Advisor Priarity Description ) Choose Tuning Actiities...
(51 PJECIF Test (5 Recommendations =] Generate Access Plan Repart
H - _ . e r . . . e - =
=ﬂ= MW _DE Statistics Advisor Repair statistics problems for this query. Gather missing statistics. Recollect conflicting st...
B@ Query ¢ Statistics Advisar (1) MEDIUM Determine the access path again at runtime, This query contains host variables, paramet... @J Query Environment Capture
[l @ Que Statistics Advisar () MAINTENANCE Gather and recollect all of relevant statistics for this query. 2] Create Plen Hint J Unarade
[0 que
D) que
b Context
4 | 2 || Query ‘Analysis Result 17 Analysis Result 18 Analysis Result 19 Analysis Result 16 Analysis Result 14 Analysis Result 11 37
L * Tune Query & - @g
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IBM Data Studio — Visual Explain Iy

[i=
|I||"||

L
oy
B Data - ECIF Prod_Query Group 1_Query 1 - IBM Data Studio [

File Edit MNavigate Search Project Data Window Help

it © @ OptmSolutions | 47~ §

=T

R ﬁ“‘ﬂ Data |PﬁDambase Ad...

54 Advisor Detal 52 =8
=5 ROMITATS COMUOr S e FIEVIOUS MO TA TS SIEETIENTL S0 0 11T g a0ase A =5
m RUNSTATS TABLESPACE "DCIBNROL" "SCIBFM2T" ~ Bl (=]

TABLE('DBCIBMR.", "GROUPING") ¥
COLUMN[END_DT) @
COLGROUP{"END_DT") FREQVAL COUNT 1 HISTOGRAM NUMQUANTILES 25
COLGROUP{"GROUPING_TP_CD") FREQVAL COUNT 15 = =
«—— Statistics Needed By DB2
SHRLEVEL CHAMGE REPORT YES UPDATE ALL HISTORY NONE a I S I C S e e e
RUNSTATS TABLESPACE "DCIBMROL". "SCIBFM28" M
TABLE("DBCIBNR". "GROUPINGASSOCT)
COLUMN("INSTANCE_PK™)
COLGROUP{"EFFECT _END_DT") FREQVAL COUNT 1HISTOGRAM NUMQUANTILES 25
SORTMUM 4 b
« Table, index, column, and column group details
} |Statistice Advisor Summary Report A
“ Analysis start time: 2011-08-25 14:30:45.81 ]
|n Analysis end time:  2011-08-26 14:30:54.525
[
2
g
“ TABLE DBCIBMR. GROUPINGASSOC R
Table type:  Table
Cardinality: ~ 245452.0
Collection time:  2011-08-07 00:01:15.302403
Statistics status: OK
INDEXES:
DBCIBNR.12_GROUPA (GROUPING_ID,INSTANCE_PK)
First key cardinality: 3011.0
Full key cardinality: 272536.0
Data repetition factor: 272495.0
Collection time: ~ 2011-08-2100:15:05.827544
Statistics status:  conflicting v
~ Conflicts detail
A
TABLE DBCIBMR. GROUPINGASSOC T
The CARD {number of rows in a table) (245452.0) of the DECIBNR.GROUPINGASSOC table < the FIRSTKEYCARD (the number of distinct values in the first column of an index) (3011.0) or FULLKEYCARD (the number of distinct values in all the columns of an index)
(272536.0) of the DBCIBNR.I2_GROUPA index L
Tolerance: 0.0010
The CARD (number of rows in a table) (245452.0) of the DBCIBNR..GROUPINGASSOC table < the FIRSTKEYCARD (the number of distinct values in the first column of an index) (272563.0) or FULLKEYCARD (the number of distinct values in all the columns of an index)
(272563.0) of the DBCIBNR.U1_GROUPINGASSOC index
Tolerance: 0,0010
The CARD (number of rows in a table) (245452.0) of the DBCIBMR. GROUPINGASSOC table <> the FULLKEYCARD (the number of distinct values in all columns of an index) (272563.0) of the DBCIBNR.U1 GROUPINGASSOC index which is a unique index b
7 © Tune Query € - |§g|
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IBM Data Studio — Visual Explain

B Data - ECIF Test_Query Group 1_Query 1 - IBM Data Studio

File Edit MNavigate Search Project Data Window Help
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IBM Data Studio — Visual Explain

- Selected Node Descriptor: QUERY

Description of Selected Node =l
Displays information about the node that is highlighted in the diagram.
After Correct
H H 3 query
Statistics are
Applied
Attributes
H =) = dl o : : -
Note the Cost reduction. | & & %[=|| 2 costestmaton
= Marme Value
Type SELECT
CPU Cost {ms) 1
CPU Cost {su) 2
Cost Category B
Reason HOST VARIABLES
Timestamp 2011-08-29 21:944:24.55
Description of the Selected Attribute
Information On Demand 2011
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IBM Data Studio — Visual Explain — Missing Statistics
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EMPLOYEE MIDINIT,

L =purexXML_Index.sql | 54 =wwhich_DEPT.sql &2 £0 EMPL_WHICH_DEPTS |
SELECT EMPLOYEE . EMPFNCO, EMPLOYEE.FIRSTHNME,
FROM EMPLOYEE_NET 25 EMPLOYEE
WHEERE EMPLOYEE.EMFPFNCO = "OOOCO110"
< 111

Properties | B SQL Results | 25l Model Report | s§2 Access Plan Diagram =2

Gy M &= S = 5 i &

E

——Canwvas
D Owerviews of Diagram
Basic Information
Information that identifies the diagram.

Database Platform: | 20s
Database Version: DsSMOS015
Explain Timestamp: 2009-10-05TO9:20:45.81

0] Wiews the SO Statement
=l save Diagram...

Tal 1 Diagram Owverview |E|E@
Tlp. Red Ilnes Display the selected diagram owverviews.
around @ Query - | ®& & I EH 5| &

=FETCH
400

=EMPLOYEE_NET

400 10000¢default)

boxes around | Feme ovee e o,

tables and
indexes indicate
missing

statistics
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Tuning the Performance of
Dynamic SQL

*High Performance can be Achieved

*Tuning Dynamic SQL to Perform Using Basic
Techniques is Possible

-Data Studio Visual Explain is your Friend

Information OnDemand 2011 ‘




Tuning the Performance of
Dynamic SQL

ldentify Poor Performers

*Reorganize the Data (If needed)
*Use Data Studio to Explain the Query

*Apply Statistics Advisor Recommendations
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Questions??
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Thank Youl!
Your Feedback is Important to Us

® Access your personal session survey list and complete via SmartSite
— Your smart phone or web browser at: iodsmartsite.com
— Any SmartSite kiosk onsite

— Each completed session survey increases your chance to win
an Apple iPod Touch with daily drawing sponsored by Alliance
Tech
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