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Review of IDS 11 Performance Features
Storage Management Optimizations
Finding poor performing SQL statements
Sizing the VP Private Memory Cache

Improved Optimizer Statistics
— Temp Tables
— Index

Optimizing Database Network Traffic
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Fast Polling
Direct I/O for cooked files

Determine data concurrency with a
version column

Checkpoint Improvements

Enhanced Concurrency with
Committed Read Isolation

Improve Performance Monitoring
Index Self-Join Query Plans

Private Memory Caches for Virtual
Processors

Predicable Fast Recovery
Prepare time with DBA cache
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Some of Version 11 Performance Features

Dynamic SQL Statements in SPL
Routines

Global control of temp table logging
Multiple MISC VPs

Enhanced Support for Large Tables
Optimizer Improvements

Engine Algorithm Changes

Set Reads for Index Scans

Native large Integers and Serial
New automatic update stats
Improved default onconfig

Startup script customization
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Some of Version 11 Performance Features

* 11.50.xC3
11 50XC4 SQL Admin API updates onconfig
— Table Compression E%)rz}ilrvvelvtljpdaéirlmjg\(ﬂ I\a}lrl%mﬁggSLTXEHWM,
, an _
— Table Repack Runtime updating of ER parameters in onconfig
— Table Shrink Administrate ER with SQL Admin API
: : : Alter a tables first extent size
—  Historic SQL Tracing Rolling Back SQL Transactions to a Savepoint
Capturing transactional data with the change data
11.50.xC5 Saptuing !
—  Merge Basic Text Search supports smart blobs & MACH
Querying XML Attributes with the Basic Text
— Connect By DataBlade Module
11 50 XCG Setting the Frequency of Error Checking for Smart

Large Object Transmission
— Enhanced Performance of Light Scan

— External Tables » 11.50.xC2 . .
) ) Configurable Runtime Index Compression
- BTS Process Multiple Simultaneous Subgquery support in Delete and Update
Queries Globally limiting the number of sessions that can

connect to IDS

Limiting memory during ER sync

New sysmaster monitoring tables for ER
Longer return strings functions (i.e. TRIM)
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Storage Management Overview

© 6
Data Compression

— Reduces the amount of storage taken by a
single row

\//

~f§rees—

Table Compaction 7/ 1>

— Reduce the number of pages utilized by a
table

\// ]

Index Compaction ~ 7/T"

— Ensure the index pages are kept full, reducing
the number of pages it takes to store the index
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Compress Command

« Reduce the space occupied by the row Tim
« Compressing a table can be done online
« Custom dictionary built for each fragment to Frank

ensure highest levels of compression

Chris

execute function task(“table compress”, “customer”, "db”) Jamie

« Many Benefits
— Smaller Archives Lenny
— More data in the buffer pool
— Few long/forwarded rows ROy
— Less I/O for same amount of data Travis

read/written _
John
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REPACK Command

Customer

« Moves all rows in a table/fragment to the
beginning, leaving all the free space at the
end of the table

« Online operation, users can be modifying
the table
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SHRINK Command

Customer

Frees the space at end of table so other table can

© . John
utilize this space Tim
Entire extents are free Steve
The last extent in a table can be partially freed Frank
Will not shrink a table smaller than the first extent Travis
size Chris
* New command to modify first extent size Jamie
- “ALTER TABLE MODIFY EXTENT SIZE”
* Online operation
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Dynamic Runtime Index Compaction

Attempts to merge two partially used index pages and free one
index page

Currently an index page must be more than 90% free before
Informix will attempt to look for merges

Provide an adjustable system wide default

BTSCANNER num=1,threshold=5000,rangesize=-1,alice=6,compression=high

onmode —C compression high
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What is a Index Page Merge?

Moves index information to adjacent page, unlinks from index and removes
pages from the index
When are index pages merged?

— lIs index page 1 below the merge threshold? YES

— Read Index page #2

— Isindex page 1 + index page 2 below the split threshold? ~ YES

Index page 1 is 5 % Full Index page 2 is 5 % Full
coosizzizPageHeadepsooiossoosicy ‘Page Headel
FFTTTT

~Slot Table & Timestampl]
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Automatic Index Merge and Compaction

Will the current index page attempt an
automatic index merging??

Only the btree scanner thread(s) merge

index pages
Operation Before 11.50.xC2 and
11.50.xC2 Later
Index Page which is 15% used No Merged if below
threshold
Empty Index Page with deleted Merged if Merged if below
items below 10% | threshold
| Empty Index Page w/o deleted No Merged if below |
| items threshold
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SQLTRACE

Detailed talk on this subject on IIUG website
“Help Yourself with SQLTRACFE”

I'e
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What is SQLTRACE?

SQLTRACE is a new feature in IDS 11 that allows you to collect SQL
statement history information, including statistics and resource usage at
the statement level.

Each trace information includes

— Optimizer statistics (like SET Explain and EXPLAIN_STAT)
lterator database and table names are available in MED mode

— Buffer and read/write statistics (like in onstat —p)

— SQL info like onstat —g sqgl (database name, session id, database isolation
level, statement host variables)

Host variables are only available in HIGH mode
— Procedure stacks are available in HIGH mode
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Query Drill Down onstat —g his ~= (
ﬁ Y

Database: sysmaster
Statement text:
select count (*) from systables, syscolumns where systables.tabid > ? and
systables.nrows < ?

SELECT using tables [ systables syscolumns ]

Iterator/Explain
ID Left Right Est Cost Est Rows Num Rows Partnum Type
3 0 0 17 42 146 1048579 Index Scan
4 0 0 5249 2366 2366 1048580 Seq Scan
2 3 4 5266 99372 345436 0 Nested Join
1 2 0 1 1 1 0 Group
Host Variables
1 integer 100
2 float 1000.0000000000000000
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Query Drill Down -- Continued

Statement information:

Sess_id User_id Stmt Type

5 2053 SELECT
Statement Statistics:

Page Buffer Read
Read Read % Cache
65 75638 99.91
Lock Lock LK Wait
Requests Waits Time (S)
345729 0 0.0000
Total Total Avg
Executions Time (S) Time (S)
1 0.8493 0.8493
Estimated Estimated Actual
Cost Rows Rows
5266 1 1

Finish Time

01:08:48
Buffer Page
IDX Read Write
0 0
Log Num
Space Sorts
0.000 B 0
Max Avg
Time (S) IO Wait
0.4247 0.000203
SQOL ISAM
Error Error
0 0

Run Time
0.4247

Buffer
Write
0

Disk
Sorts

I/0 Wait
Time (S)
0.0026

Isolation
Level
CR

Write
% Cache
0.00

Memory
Sorts
0

Avg Rows
Per Sec
2.3548

SQL
Memory
25504
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Query Drill-down (cont’d)

Qlogs Activity Summary Transactions SOL Tracing Admin
Admin Command :
Online Messages S0L Statement Summary
OnBar Activity '
Statement Count Awvg Response Max Response  Awvg Memory Rows
& Task Scheduler Type mam SRS e i
@space Administration |4, SELECT 3 1.546 4,585 18.71 KB 3

& Server Administration

@IEnterprise Replication

dPerformance Analysis

SQL Explorer
Ferformance History
Sy=temn Reports
Se=zzion Explorer

Frima

11_50?{33@1{2 Type Count Avg 50QL Avg Max Avg Avg Rows Total Rows
16:09:53 Stmts Response  Response Memaory

03-09 15:37 Time Time

EG:EE:UE’ &, TS 3 1 4.63 4,58 18.71 KB 1
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Query Drill-down (cont’d)

OLogs ! Activity Summary Transactions 5QL Tracing Admin
! Admin Command I
| Online Mezsages I

OnBar Activity

i-ﬂTask Scheduler

SOQL Type Summary

| SQL Statement Search || Apply Statement Type Filter: SELECT | v |
|@Space Administration &
[ i : 1 Count Avg Run Lock Wait Wait IO Completion SQL Statement
gﬂSewer Administration I Time ok o Time

;\aEntEFF’riEFE Replication select c.city, c.state, o.ship_date from customer c,

:'ﬂF"EFfI:IrI'I'IEll'II:E Analysis E ‘-é. 3 1.546 0.0000 0.0013 15:48:50 orders o where c.customer_num = o.customer_num

and c.state = ?
SQL Explorer
Performance History
System Reports
| Session Explorer

e

E-ﬂLDgs Activity Summary Transactions SQL Tracing Admin
z !
| Admin Command =

COnline Messages 5QLType --> | SQLList

OnBar Activity
i~':-..E?jTE|5,lc Scheduler

S50QL Statement

I — - || select c.city, c.state, o.ship_date from customer ¢, orders o where c.customer_num = o.customer_num and c.state = ?
EﬂSpace Administration |

§ B85 L siination List of Statement Executions

;-&Enterprise Replication SQLID Session ID User IDr Response Rows [ Rows Lock Wait Wait IO

I . Time Second Processed Time Time

;ﬂPerfurmance Analysis K

. S, 02 23 37108 4,538309 0.21809 I 1 0.00000 0.00000

| SQL Explorer b

| Performance HiStDF‘y’ E | |[58, 01 20 37108 0.00378 264.04515 1 0.00000 0.00000
[Fr—— ]

N System Reporis ¥

L }[&oo 15 37108 0.04915 | 20.34352 1 0.00000 0.00134
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Query Drill-down (cont’d)

Activity Summary Transactions SOQL Tracing Admin

SQL Type --= SQL List --= S0QL Profila

SOQL Profile

Query Info | Detail Statistics Host Variables Query Tree Optimize

Session ID 2=

Usear Id 37108

Statement Type SELECT

PDOQ ]

Statement Completetion Time 2Z009-02-09 13:42:350
Responsa Time 4.53830972 S5ec
Database stores_demo
Statement

selact c.city, c.state, o.ship_date from customer ¢, orders o where c.customer_num = o.customer_num and c.state = 7
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Query Drill-down (cont’d)

Activity Summary Transactions SQL Tracing Admin

SQLType --> SQLList -->  SQL Profile

SQL Profile

Query Info Detail Statistics Host Variables | Query Tree| Optimize

Full Svcre-enl
Seq Scan is on the customer
Cost & .
Fons estinated : table — rows processed is
R d 1
E?iﬁsﬂﬁﬁie 22910 16384.
[
3.Index Scan Index Scan iS On the orders
customer Takle arders table - rOWS processed iS 23
Cost 3 Cost 1
R timated sl R timated 23 . . .
Ros E?Déﬁisid 16384 [Rous Eﬁuéﬁiéd 1 What is this telling you ?
Elapzed Time 1.7310| |Elapzed Time 05223
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Query Drill-down: Add External Directive

Query Info Detail Statistics Host Variables Query Tree | Optimize —

select c.city, c.state, o.ship_date from custoemer ¢, orders o where c.customer_num = c.customer_num and c.state = 7

Until you can run update statistics, you decide
to use external directives to improve query

| Add
Directives Description
FULL{orders] Use full table scan to access table.
INDEX{customer 100_1) Specify indexes to use when accessing table.

Adding and applying directives here is same executing following in stores_demo:

save external directives {+FULL(orders), INDEX(customer 100_1)} active for select c.city, c.state,
o.ship_date from customer c, orders o where c.customer_num =o.customer_num and c.state = ?;

o

** Check that the directive has been added to stores_demo: sysdirectives .

Apply as: | Active v || Apply |
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Improving Memory Allocation Performance




Understanding VP Private Memory Cache

- Allows CPU VPs to allocate & free memory without acquiring
a mutex

- Improves the speed when multiple CPU are frequently
allocating and freeing memory

- Self tuning to the current work load
-> Dynamically enable or disabled
- Significant benefit seen on 4 CPU VP systems

22




Allocating Memory Blocks N€ " L -




Allocating Memory Block with VP Cache




Freeing Memory Blocks N€ " L -




Freeing Memory Block with VP Cache

VP_MEMORY_CACHE KB
is set to 12KB (or 3 Blocks)




VP Private Memory Cache onstat —g vpcache




Improved Optimizer Statistics

«Auto Statistics on index creation
‘Improved Tracking of Update Statistics

‘improved Temp Table Statistics
-Auto Update Statistics
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Update Statistics Improvements N

Update statistics high and low are created automatically
when an index is created either implicit or explicit.

— Leverages the sorted data produced by create index

— Little to no additional time is added to the create index

Users are no longer required to run update statistics low on

temp tables.

— Number of rows and pages is updated every time we access the
temp tables data dictionary entry.

— Adding indexes to temp tables will automatically create
distributions and statistics for the temp table.
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Tracking of Update Statistics N € L <

= Low / Statistics
— Columns added to systables to track last time low was run

= Medium & High / Distributions

— Four new columns added to sysdistrib to track distribution
creation







Optimizing Database Network Messaging N

- Data Buffer Management

- Optimize Open-Fetch-Close (OPTOFC)
- Deferred Prepare
- Auto Free
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Examining SQL Network Messages NE€ "k <

— Network messages sent between the application and the database
engine to accomplish SQL operations




Normal Message Traffic NE " L -

— 128 KB of data returned by the select
— No blob data and rows smaller than 4KB




Improving SQL Network Messages

— FET_BUF_SIZE
= Set the buffer size for the fetch/insert buffers
= Size is specified in bytes up to 32KB
= Requires no application changes
= Yields similar performance as fetch array

— OPTOFC — Optimize Open Fetch Close
= Requires only error checking changes

= Delays sending the open until the first fetch is requested by the
application

= The engine will close the cursor when the last row is processed

— Deferred Prepare

= Control whether a client process postpones sending a
PREPARE statement to the database server until the OPEN or
EXECUTE statement is sent

— Auto Free
= Frees the cursor when the cursor is closed
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OPTOFC Message Traffic NE€ " Kk -

— 128 KB of data returned by the select
— No blob data and rows smaller than 4KB

©OPTOFC enabled » OPTOFC-=1
¢ Fetch buffer set at 32KB — FET _BUF_SIZE=32000

romm




Small Select Statements Traffic Improvement

— Less than 32 KB of data returned by the select
— No blob data and rows smaller than 4KB

»
»

©®OPTOFC enabled OPTOFC=1
¥ Fetch buffer set at 32KB FET BUF_SIZE=32000
© Defer Prepare enabled IFX_DEFERRED_PREPARE=1




Are My Application Using OPTOFC?

- onstat —g ses 145




Questions?




