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1.001.00 2.002.00 3.003.00

19841984--868619801980

1.001.00 2.002.00 4.004.00 5.005.00

19901990--9191

SQL StandardSQL Standard

•• First RDBMS for UNIXFirst RDBMS for UNIX
•• First fourthFirst fourth--generation language for UNIXgeneration language for UNIX
•• First OLTP server architecture for UNIXFirst OLTP server architecture for UNIX
•• First UNIX multimedia RDBMSFirst UNIX multimedia RDBMS
•• First RDBMS to meet NCSC B1 and C2 First RDBMS to meet NCSC B1 and C2 

security levelssecurity levels
•• First, and most frequently used, UNIX First, and most frequently used, UNIX 

RDBMS for TPCRDBMS for TPC--C benchmark resultsC benchmark results

III IIIIII III

INFORMIX

PerfPerf Tuning: Intro, Product Release HistoryTuning: Intro, Product Release History
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Sybase Rel 4.2 (1988- )
Multi-Threaded,
Single Channel

...

Client n
Client n
Client n
Client n

Sqlturbo

Client n

Sybase Rel 4.2 (1988- )
Multi-Threaded,
Single Channel

...

Client n
Client n
Client n
Client n

Sqlturbo

Client n

Informix Rel 5.0
Two process architecture

...

Client n
Client n
Client n
Client n

Client n

Sqlturbo
Sqlturbo
Sqlturbo
Sqlturbo

Sqlturbo

Sqlturbo
Sqlturbo
Sqlturbo
Sqlturbo

Sqlturbo

•• UniUni--processor UNIXprocessor UNIX
•• 11--2020 GbGb databasesdatabases

o IIo II

INFORMIX

PerfPerf Tuning: Intro, RDBMS Process ModelsTuning: Intro, RDBMS Process Models
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I III II

INFORMIX

PerfPerf Tuning: Intro, An Industry Shift ..Tuning: Intro, An Industry Shift ..

Sybase Rel -4.8
Multi-Threaded,

Single Channel,
Multiple Resident

Client n
Client n
Client n
Client n

Sqlturbo

Client n

Client n
Client n
Client n
Client n

Sqlturbo

Client n

SMP, MPP hardware SMP, MPP hardware 
platforms on the platforms on the 
horizonhorizon

•• Originally, multiple back end Originally, multiple back end 
processes communicated via processes communicated via 
TCP/IP local loop back TCP/IP local loop back 

•• Second generation of this Second generation of this 
approach eventually used approach eventually used 
IPC/SHM callsIPC/SHM calls
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12/9312/93

4.004.00 5.005.00 6.006.00 7.007.00 8.008.00

03/9403/94

•• Partnership w/ leading parallel Partnership w/ leading parallel 
hardware vendorhardware vendor

•• Three year investmentThree year investment
•• Result of which was a single Result of which was a single 

code stream that hosts fromcode stream that hosts from
UniUni--processor to SMP to MPP processor to SMP to MPP 
systems, NT and UNIXsystems, NT and UNIX

ClusterCluster

LANLAN
ServerServer

SMPSMP

MPPMPP

UniUni--

7.237.23 8.28.2

INFORMIX

PerfPerf Tuning: Intro, InformixTuning: Intro, Informix OnLineOnLine DSA ..DSA ..

IIIIII
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19841984--8686 19901990--9191

SQL StandardSQL Standard

19801980

11 22 33 55442211

ClusterCluster
LANLAN

ServerServer

SMPSMP

MPPMPP

UniUni--

Object DatabaseObject Database
ROLAPROLAP

SQL/3SQL/3

IllustraIllustra

SMP/MPP PlatformsSMP/MPP Platforms

88

332211

7766

InformixInformix

Informix IUS 9.12Informix IUS 9.12
8.28.27.237.23

INFORMIX

PerfPerf Tuning: Intro, Product Release, Today ..Tuning: Intro, Product Release, Today ..
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•• Disk ManagementDisk Management
•• Memory ManagementMemory Management
•• Process Management, Process Management, 

Thread SchedulingThread Scheduling
•• Archiving & RecoveryArchiving & Recovery
•• Security, AuditingSecurity, Auditing
•• OthersOthers INFORMIX

PerfPerf Tuning: Intro, SQL as an Operating SystemTuning: Intro, SQL as an Operating System

III IIIIII III

Operating Systems Provide:Operating Systems Provide:
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PerfPerf Tuning: Intro, The Larger Picture ..Tuning: Intro, The Larger Picture ..
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INFORMIX

Disk Mgmt: Review, Terms ..Disk Mgmt: Review, Terms ..

SQL ObjectsSQL Objects
Logical TermsLogical Terms
Physical TermsPhysical Terms

SQLSQL TableTable

Database ServerDatabase Server

ChunkChunk

DBSpaceDBSpace

SQLSQL DatabaseDatabase

----
----
----

ExtentExtent

ClientClient

Server, HostServer, Host

LAN/WANLAN/WAN

22

11

----
----
----

(Pages)(Pages)----
----
----

----
----
----

----
----
----

----
----
----

----
----

----
----
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INFORMIX

Disk Mgmt: Review, Terms, ChunkDisk Mgmt: Review, Terms, Chunk

Chunk:Chunk:

•• Physical TermPhysical Term
•• All or part of a DeviceAll or part of a Device
•• Path, Size, OffsetPath, Size, Offset
•• Subject to OSSubject to OS
•• Adjectives: Adjectives: Raw, cooked, Raw, cooked, 

mirrored, primary, initialmirrored, primary, initial

•• /dev//dev/rdskrdsk/c0t1d2s4/c0t1d2s4
•• 2.12.1 GbGb SizeSize
•• 16  Kb Offset16  Kb Offset

•• /dev//dev/rdskrdsk/c2t1d1s0/c2t1d1s0
•• 1.01.0 GbGb SizeSize
•• 16  Kb Offset16  Kb Offset

.. etc.. etc

•• /dev//dev/rdskrdsk/c2t1d1s0/c2t1d1s0
•• 0.90.9 GbGb SizeSize
•• 1.21.2 GbGb + 16  Kb + 16  Kb 
OffsetOffset

III IIIII II
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INFORMIX

Disk Mgmt: Review, Terms,Disk Mgmt: Review, Terms, DBSpaceDBSpace

DBSpaceDBSpace::

•• Logical TermLogical Term
•• (Database version (Database version 

of aof a filesystemfilesystem))
•• Grouping of ChunksGrouping of Chunks
•• Adjectives: Adjectives: Critical, Critical, 

mirrored, temporary,mirrored, temporary,
blobspaceblobspace

•• /dev//dev/rdskrdsk/c0t1d2s4/c0t1d2s4
•• 2.12.1 GbGb SizeSize
•• 16  Kb Offset16  Kb Offset

•• /dev//dev/rdskrdsk/c2t1d1s0/c2t1d1s0
•• 1.01.0 GbGb SizeSize
•• 16  Kb Offset16  Kb Offset

.. etc.. etc

•• /dev//dev/rdskrdsk/c2t1d1s0/c2t1d1s0
•• 0.90.9 GbGb SizeSize
•• 1.21.2 GbGb + 16  Kb + 16  Kb 
OffsetOffset

app1_app1_dbsdbs

app2_app2_dbsdbs

III IIII I
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INFORMIX

Disk Mgmt: Review, the Role of theDisk Mgmt: Review, the Role of the DBSpaceDBSpace

CREATE  CREATE  SQLSQL--OBJECTOBJECT …… ININ DBSpaceDBSpace--NameName

CREATE UNIQUE INDEX my_table_CREATE UNIQUE INDEX my_table_idxidx
ON my_tableON my_table

( col1 ) IN other_( col1 ) IN other_dbspacedbspace;;

CREATE my_table ( col1 INTEGER, col2 INTEGER)CREATE my_table ( col1 INTEGER, col2 INTEGER)
IN some_IN some_dbspacedbspace;;

DBSpaceDBSpace
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INFORMIX

Disk Mgmt: Review, Terms, SQL Table ..Disk Mgmt: Review, Terms, SQL Table ..

SQLSQL TableTable

ChunkChunk

DBSpaceDBSpace

----
----
----

ExtentExtent

22

11

----
----
----

(Pages)(Pages)

----
----
----

SQLSQL Table,Table, TablespaceTablespace::
•• Has a SQL component and a Has a SQL component and a 

physical storage componentphysical storage component
•• 1 Table >> 1:M Extent >> 1:M Page1 Table >> 1:M Extent >> 1:M Page
•• A nonA non--fragmented table will befragmented table will be

wholelywholely contained within onecontained within one
DBSpaceDBSpace..

•• Fragmentation allows the table to Fragmentation allows the table to 
spanspan DBSpacesDBSpaces and then the use and then the use 
of parallel operations.of parallel operations.

II IIII II
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INFORMIX

Disk Mgmt: Review, Terms, Extent, Pages ..Disk Mgmt: Review, Terms, Extent, Pages ..

SQLSQL TableTable

----
----
----

ExtentExtent
----
----
----

(Pages)(Pages)

----
----
----

Extent:Extent:
•• Physically contiguous set of pagesPhysically contiguous set of pages
•• Maximum number allowed per Maximum number allowed per 

table, 200/400table, 200/400
•• Better to have fewer extents, 8/16, Better to have fewer extents, 8/16, 

versus moreversus more

IIII IIIIII II

Page:Page:
•• Basic unit of I/OBasic unit of I/O
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INFORMIX

Disk Mgmt: Review, Big Picture ..Disk Mgmt: Review, Big Picture ..

SQLSQL TableTable

Database ServerDatabase Server

ChunkChunk

DBSpaceDBSpace

SQLSQL DatabaseDatabase

----
----
----

ExtentExtent

ClientClient

Server, HostServer, Host

LAN/WANLAN/WAN

22

11

----
----
----

(Pages)(Pages)----
----
----

----
----
----

----
----
----

----
----
----

----
----

----
----
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INFORMIX

Disk Mgmt: Review, Layers ..Disk Mgmt: Review, Layers ..

Operating SystemOperating System

Physical Physical 
VolumeVolume

LogicalLogical
VolumeVolume

Database SystemDatabase System

ChunkChunkDBSpaceDBSpace

----
----
----
----

----
----
----
--------
----
----
--------
----
----
----

SQLSQL ObjObj
(Tables ..)(Tables ..)

UserUser
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INFORMIX

Disk Mgmt: MultipleDisk Mgmt: Multiple DBSpacesDBSpaces ....

SingleSingle DBSpaceDBSpace:  :  

single_single_dbsdbs

•• Less disk full conditionsLess disk full conditions
•• Serial chunk accessSerial chunk access
•• Serial chunk consumption Serial chunk consumption 

ManyMany DBSpacesDBSpaces:  :  
•• More disk full conditionsMore disk full conditions
•• ParallelParallel dbspacedbspace accessaccess
•• Higher availabilityHigher availability
•• Balanced disk I/OBalanced disk I/O

dbspacedbspace_1_1

dbspacedbspace_2_2

dbspacedbspace_3_3

I III I IIIII III I IIII



Page 20

SerialSerial
AccessAccess

ScanScan

JoinJoin

SortSort

Time toTime to
ProcessProcess

ParallelParallel
Scans OnlyScans Only

Parallel Scans,Parallel Scans,
Join, SortJoin, Sort

I I I I I I 

INFORMIX

Disk Mgmt: .. and Parallel ScanDisk Mgmt: .. and Parallel Scan
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INFORMIX

Disk Mgmt: Balancing I/O Across DevicesDisk Mgmt: Balancing I/O Across Devices

Phys I/OPhys I/O
countcount

timetime

4545

120120

00

5050

100100

00

Disk FullDisk Full
percentpercent

AA

BB

CC

4545

120120

00

4545

120120

00

5050

100100

00

5050

100100

00
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INFORMIX

Disk Mgmt: Balancing I/O,Disk Mgmt: Balancing I/O, onstatonstat --D (I)D (I)

INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 6 days 02:30:19 -- 69664 Kbytes

Dbspaces
address  number   flags fchunk   nchunks flags    owner    name
b6c8108  1        1        1        1        N informix rootdbs
b6c84f8  2        8000     2        2        N S informix sbspace
2 active, 2047 maximum

Chunks
address chk/dbs offset   page Rd  page Wr pathname
b6c8180  1   1   0        1076     382      /export/home/iusdisk/rootdbs_1
b6c8348  2   2   0        1308     629      /opt/ius/sbspaces/sbspace
b6c8420  3   2   0        8        4        /opt/ius/sbspaces/sbspace2
3 active, 2047 maximum
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INFORMIX

Disk Mgmt: Balancing I/O,Disk Mgmt: Balancing I/O, onstatonstat --gg iofiof (I)(I)

INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 6 days 02:30:27 -- 69664 Kbytes

AIO global files:
gfd pathname totalops  dskread dskwrite  io/s
3 rootdbs_1             760      589      171   0.0
4 sbspace 1393     1308       85   0.0
5 sbspace2               12        8        4   0.0
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INFORMIX

Disk Mgmt: What is on a given chunk ?Disk Mgmt: What is on a given chunk ?

•• oncheckoncheck --pepe (I)(I)
•• SMI Query (SQL)SMI Query (SQL)
•• OthersOthers

I I I I I I 

Locating tables:  Locating tables:  
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INFORMIX

Disk Mgmt: Balancing I/O, SMI Query (SQL)Disk Mgmt: Balancing I/O, SMI Query (SQL)

SELECT
t1.dbsname database,
t1.tabname table,
t4.name dbspace,
t3.fname chunk,
SUM(t2.te_size) tot_sz_in_pgs

FROM
systabnames t1,
systabextents t2,
syschunks t3,
sysdbspaces t4

WHERE
t1.partnum = t2.te_partnum

AND
physchunk(t2.te_physaddr) = t3.chknum

AND
t3.dbsnum = t4.dbsnum

GROUP BY 1,2,3,4
ORDER BY 1,2,3,4

Table LocationsTable Locations
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INFORMIX

Disk Mgmt: Balancing I/O, SMI Query (SQL)Disk Mgmt: Balancing I/O, SMI Query (SQL)

SELECT
t1.dbsname,
t1.tabname,
t2.pf_dskreads,
t2.pf_dskwrites,
t2.pf_iswrite sql_insert,
t2.pf_isrwrite sql_update,
t2.pf_isdelete sql_delete

FROM
systabnames t1,
sysptntab t2

WHERE
t1.partnum = t2.partnum

ORDER BY 1,2

I/O per TableI/O per Table
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INFORMIX

Disk Mgmt: Which are the High I/O Tables ?Disk Mgmt: Which are the High I/O Tables ?

DSS SystemDSS SystemOLTP SystemOLTP System

•• Logical, Physical LogsLogical, Physical Logs
•• Data and Index TablesData and Index Tables

•• Sort space, [DBSPACETEMP]Sort space, [DBSPACETEMP]
•• Data TablesData Tables

II IIII II
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INFORMIX

Disk Mgmt: [DBSPACETEMP] DrivesDisk Mgmt: [DBSPACETEMP] Drives

[DBSPACETEMP][DBSPACETEMP]

----
----
----
----

----
----
----
----

----
----
----
----
----
----
----
----
----

Sort PhaseSort Phase
TableTable ExtentExtent DBSpaceDBSpace ChunkChunk

•• Enables parallel sorts automaticallyEnables parallel sorts automatically
•• Used in round robin fashionUsed in round robin fashion

I II I
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INFORMIX

Disk Mgmt: Number of Extents per TableDisk Mgmt: Number of Extents per Table

Many ExtentsMany Extents

----
----
----
--------
----
----
--------
----
----
--------
----
----
----

----
----
----
----
----
----
----
----
----
----
----
----
----
----
----
----

Fewer Extents Fewer Extents 

Seek time,Seek time,
Big Buffer Reads,Big Buffer Reads,

Physical I/OPhysical I/O

•• More advantageous to have fewer More advantageous to have fewer 
extents versus moreextents versus more

•• Controlled via Controlled via SQLSQL CREATE TABLECREATE TABLE
and and SQLSQL ALTER TABLEALTER TABLE

•• Database server server offers Database server server offers 
extent doubling, extent extent doubling, extent 
concatenation, etc, ..concatenation, etc, ..

I I I I I I 
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INFORMIX

Disk Mgmt: Table Extents, SMI Query (SQL)Disk Mgmt: Table Extents, SMI Query (SQL)

SELECT
t1.dbsname,
t1.tabname,
t2.ti_nextns

FROM
systabnames t1,
systabinfo  t2

WHERE
t1.partnum = t2.ti_partnum

ORDER BY 1,2

Extents per TableExtents per Table
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INFORMIX

Disk Mgmt: Balancing I/O Across DevicesDisk Mgmt: Balancing I/O Across Devices

1010

6060

00
Phys I/OPhys I/O

countcount timetime
I/O WaitI/O Wait

milmil--secsec

4545

120120

00

5050

100100

00

Disk FullDisk Full
percentpercent

AA

BB

CC
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INFORMIX

Disk Mgmt: Balancing I/O, sar Disk Mgmt: Balancing I/O, sar --d (C) d (C) 

sar -d 

09:53:37  device   %busy   avque   r+w/s  blks/s  avwait  avserv

09:53:45 disc3-0        3     1.2       2      22     2.4    14.1
disc3-4        0     1.5       0       2     5.0    10.0
disc3-1       10     2.7      14     222    12.0     7.3

09:53:53 disc3-0        0     3.5       0       4    25.0    10.0
disc3-4        0     1.0       0       2     0.0    10.0

09:54:01 disc3-0        1     1.0       1       7     0.0    14.0
disc3-1        2    17.5       3      42   133.3     8.1

09:54:09 disc3-0        5     4.6       4      60    39.7    11.1
disc3-4       18     1.6      50     808     2.1     3.5
disc3-1       30    39.0      28     442   410.5    10.8
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INFORMIX

Disk Mgmt: Review, AIO versus KAIO ..Disk Mgmt: Review, AIO versus KAIO ..

AIOAIO KAIOKAIO

Asynchronous I/O:  Asynchronous I/O:  
•• Async, using 2 processesAsync, using 2 processes

Kernel Asynchronous I/O:  Kernel Asynchronous I/O:  
•• Truly AsyncTruly Async
•• New standardNew standard
•• Vector KAIOVector KAIO

I I I IIII I I III
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INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 6 days 02:30:27 -- 69664 
Kbytes

AIO I/O queues:
q name/id    len maxlen totalops  dskread dskwrite  dskcopy
adt   0      0      0        0        0        0        0 
opt   0      0      0        0        0        0        0 
msc   0      0      1       95        0        0        0 
aio   0      0      1       31        8        2        0 
pio   0      0      1       12        0       12        0 
lio   0      0      1       71        0       71        0 
gfd   3      0     16      985      860      125        0 
gfd   4      0     16     1937     1308      629        0 
gfd   5      0      2       12        8        4        0

INFORMIX

Disk Mgmt: Tuning AIO, onstat Disk Mgmt: Tuning AIO, onstat --g ioq (I)g ioq (I)
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INFORMIX

Disk Mgmt: Tuning AIO, onstat Disk Mgmt: Tuning AIO, onstat --g iov (I)g iov (I)

INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 6 days 02:30:27 -- 69664 
Kbytes

AIO I/O vps:
class/vp s  io/s totalops  dskread dskwrite  dskcopy  wakeups  io/wup  errors
msc  0 i   0.0       95        0        0        0       89   1.1       0 
aio  0 i   0.0     1165     1030      119        0      700   1.7       0 
aio  1 i   0.0      948      883       60        0      576   1.6       0 
pio  0 i   0.0       12        0       12        0       13   0.9       0 
lio  0 i   0.0       71        0       71        0       72   1.0       0 
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INFORMIX

Disk Mgmt: Tuning KAIO ..Disk Mgmt: Tuning KAIO ..

•• Used automaticallyUsed automatically
•• Apply the standard disk tuning Apply the standard disk tuning 

rules; Balanced I/O, multiple rules; Balanced I/O, multiple 
drive spaces, ..drive spaces, ..

•• Apply CPU and thread tuning Apply CPU and thread tuning 
rules; Later in this discussionrules; Later in this discussion

•• Kernel parameters; Platform Kernel parameters; Platform 
specificspecific

KAIOKAIO

II IIII II
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INFORMIX

Disk ManagementDisk Management
(Fragmentation)(Fragmentation)

Memory ManagementMemory Management
Process, Thread ManagementProcess, Thread Management

Informix OnLineInformix OnLine
System PerformanceSystem Performance

Tuning I & IITuning I & II
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INFORMIX

Disk Mgmt: Review, Parallelism, FragmentationDisk Mgmt: Review, Parallelism, Fragmentation

Scan Threads, Secondary    Scan Threads, Secondary    
Processing Threads:Processing Threads:

•• Number of source DBSpacesNumber of source DBSpaces
•• [PDQPRIORITY][PDQPRIORITY]
•• Number of CPUSNumber of CPUS

Exchange  IteratorExchange  Iterator

Exchange  IteratorExchange  Iterator

ExchangeExchange
IteratorIterator

Hash Join IteratorsHash Join Iterators

Scan IteratorsScan Iterators
(Tab2)(Tab2)

Scan IteratorsScan Iterators
(Tab1)(Tab1)

Exchange IteratorExchange Iterator

Group IteratorsGroup Iterators

IIIIII
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INFORMIX

Disk Mgmt: Review, Number of Source DBSpacesDisk Mgmt: Review, Number of Source DBSpaces

SQLSQL TableTable

ChunkChunk

DBSpaceDBSpace
----
----
----

ExtentExtent

----
----
----

Default Default 

CREATE TABLE t1CREATE TABLE t1
( col1 INTEGER )( col1 INTEGER )

IN dbspace_1;IN dbspace_1;
CREATE INTEGER i1CREATE INTEGER i1

ON t1 (col1) ON t1 (col1) 
IN dbspace_1IN dbspace_1

DAT/IDXDAT/IDX

SQLSQL TableTable

DBS1DBS1----
----
----

Detached IndexDetached Index

CREATE TABLE t1CREATE TABLE t1
( col1 INTEGER )( col1 INTEGER )

IN dbspace_1;IN dbspace_1;
CREATE INTEGER i1CREATE INTEGER i1

ON t1 (col1) ON t1 (col1) 
IN IN dbspace_2dbspace_2

DATDAT

IDXIDX

DBS2DBS2
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Multiple TablesMultiple Tables

CREATE TABLE t1CREATE TABLE t1
( col1 INTEGER )( col1 INTEGER )

FRAGMENT ... INFRAGMENT ... IN
( dbspace_1, dbspace_2, .. );( dbspace_1, dbspace_2, .. );

Disk Mgmt: Review, Number of Source DBSpacesDisk Mgmt: Review, Number of Source DBSpaces

Mix and MatchMix and Match

----
----
---- DBS1DBS1

----
----
----

----
----
----

----
----
----

DBS2DBS2

DBS3DBS3

DBS4DBS4

t1t1

t2t2

t3t3

t4t4

----
----
---- DBS1DBS1

----
----
----

----
----
----

----
----
----

DBS2DBS2

DBS3DBS3

DBS4DBS4

t1.f1t1.f1

t1.f2t1.f2

t1.f3t1.f3

t2t2

o Io I

INFORMIX
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INFORMIX

Disk Mgmt: Factors Affecting No. of Scan ThreadsDisk Mgmt: Factors Affecting No. of Scan Threads

DBS1DBS1

DBS2DBS2

DBS3DBS3

DBS4DBS4

Number of SourceNumber of Source
DBSpacesDBSpaces

UserUser’’s Resquesteds Resquested
[PDQPRIORITY][PDQPRIORITY]

Resource GrantResource Grant
ManagerManager

PDQPRIORITY = 0, Serial AccessPDQPRIORITY = 0, Serial Access
PDQPRIORITY > 0, Parallel  PDQPRIORITY > 0, Parallel  

Access as neededAccess as needed

o Io I
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SELECT FROM t1, t2, t3SELECT FROM t1, t2, t3
ORDER BY 1ORDER BY 1

{ PDQP=100 , 1 CPU }{ PDQP=100 , 1 CPU }

t1t1

SCANSCAN

SORTSORT

t3t3

t2t2

EXCHANGEEXCHANGE

SELECT FROM t1SELECT FROM t1
ORDER BY 1ORDER BY 1

{ PDQP=100 , 1 CPU }{ PDQP=100 , 1 CPU }

t1t1

SCAN interatorSCAN interator

SORT interatorSORT interator

EXCHANGE interatorEXCHANGE interator

Disk Mgmt: Parallel Example, 1 CPU ..Disk Mgmt: Parallel Example, 1 CPU ..

INFORMIX
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SELECT FROM t1SELECT FROM t1
ORDER BY 1ORDER BY 1

{ PDQP=100      3CPUS }{ PDQP=100      3CPUS }

t1t1
t3t3

t2t2

SCANSCAN

SORTSORT

EXCHANGEEXCHANGE

EXCHANGEEXCHANGE

INFORMIX

Disk Mgmt: Parallel Example, 3 CPUS ..Disk Mgmt: Parallel Example, 3 CPUS ..

t1t1

t3t3

t2t2

SELECT FROM t1, t2, t3SELECT FROM t1, t2, t3
ORDER BY 1ORDER BY 1

{ PDQP=0 , 3 CPUS }{ PDQP=0 , 3 CPUS }

SCANSCAN

SORTSORT
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SerialSerial
AccessAccess

ScanScan

JoinJoin

SortSort

Time toTime to
ProcessProcess

ParallelParallel
Scans OnlyScans Only

Parallel Scans,Parallel Scans,
Join, SortJoin, Sort

INFORMIX

Disk Mgmt: .. and Parallel ScanDisk Mgmt: .. and Parallel Scan
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INFORMIX

Disk ManagementDisk Management

Memory ManagementMemory Management
(Resident Portion)(Resident Portion)

Process, Thread ManagementProcess, Thread Management

Informix OnLineInformix OnLine
System PerformanceSystem Performance

Tuning I & IITuning I & II
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VirtualVirtual

MessageMessage

ResidentResident

INFORMIX

Memory Mgmt: Review, Portions of Shared MemoryMemory Mgmt: Review, Portions of Shared Memory

ResidentResident ---- basically disk cachebasically disk cache
VirtualVirtual ---- user program memoryuser program memory
MessageMessage ---- local connectivitylocal connectivity

Memory Areas, Portions:Memory Areas, Portions:
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Resident, Buffer PoolResident, Buffer Pool

INFORMIX

Memory Mgmt: Review, Resident, Buffer PoolMemory Mgmt: Review, Resident, Buffer Pool

•• The ONLY place where OLTP end The ONLY place where OLTP end 
users read and write data pages users read and write data pages 

•• Looking for ~95% cache read, ~85% Looking for ~95% cache read, ~85% 
cache writecache write

•• Determined by number of [BUFFERS] Determined by number of [BUFFERS] 
and the dependency on other disk and the dependency on other disk 
tuningtuning

Resident, Buffer Pool:Resident, Buffer Pool:

(Disk Cache)(Disk Cache)

IIIIII
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INFORMIX

Memory Mgmt: Buffer Pool, onstat Memory Mgmt: Buffer Pool, onstat --p (I)p (I)

INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 6 days 02:30:18 -- 69664 
Kbytes

Profile
dskreads pagreads bufreads %cached dskwrits pagwrits bufwrits %cached
2176     2194     163342   98.67   841      1015     3078     72.68  

isamtot  open     start    read     write    rewrite  delete   commit   rollbk
149431   6811     8207     62743    101      29       80       55       0

gp_read  gp_write gp_rewrt gp_del   gp_alloc gp_free  gp_curs 
1663     42       767      45       21       0        6       

ovlock   ovuserthread ovbuff   usercpu  syscpu   numckpts flushes 
0        0            0        35.86    10.31    8        1172  

bufwaits lokwaits lockreqs deadlks  dltouts  ckpwaits compress seqscans
142      0        117409   0        0        0        14       1184    

ixda-RA  idx-RA   da-RA    RA-pgsused lchwaits
346      0        167      414        5       
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ResidentResident

INFORMIX

Memory Mgmt: Review, Resident, Read Ahead ScanMemory Mgmt: Review, Resident, Read Ahead Scan

Give me a Give me a 
Page ..Page ..

10 pages10 pages

1 page1 page

•• Self configuring, used when neededSelf configuring, used when needed
•• Sequential scans, 2 types of index Sequential scans, 2 types of index 

scansscans
•• Determined by  [RA_PAGES] and Determined by  [RA_PAGES] and 

[RA_THRESHOLD][RA_THRESHOLD]

Read Ahead Scan:Read Ahead Scan:

IIIIII
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INFORMIX

Memory Mgmt: Read Ahead Scan, onstat Memory Mgmt: Read Ahead Scan, onstat --p (I)p (I)

INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 6 days 02:30:18 -- 69664 
Kbytes

Profile
dskreads pagreads bufreads %cached dskwrits pagwrits bufwrits %cached
2176     2194     163342   98.67   841      1015     3078     72.68  

isamtot  open     start    read     write    rewrite  delete   commit   rollbk
149431   6811     8207     62743    101      29       80       55       0

gp_read  gp_write gp_rewrt gp_del   gp_alloc gp_free  gp_curs 
1663     42       767      45       21       0        6       

ovlock   ovuserthread ovbuff   usercpu  syscpu   numckpts flushes 
0        0            0        35.86    10.31    8        1172  

bufwaits lokwaits lockreqs deadlks  dltouts  ckpwaits compress seqscans
142      0        117409   0        0        0        14       1184    

ixda-RA  idx-RA   da-RA    RA-pgsused lchwaits
346      0        167      414        5       
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ResidentResident

INFORMIX

Memory Mgmt: Review, Resident, Log BuffersMemory Mgmt: Review, Resident, Log Buffers

•• Flushed on SQL/ COMMIT WORKFlushed on SQL/ COMMIT WORK
•• Large enough, so as not to fill before Large enough, so as not to fill before 

absolute need for physical I/Oabsolute need for physical I/O
•• Determined by [PHYSBUFF] and Determined by [PHYSBUFF] and 

[LOGBUFF][LOGBUFF]

Log Buffers:Log Buffers:

LogicalLogical
   Logs,   Logs,
   Physical   Physical
         Log         Log

PhyLog BuffPhyLog Buff

LogLog BuffLogLog Buff

IIIIII
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INFORMIX

Memory Mgmt: Log Buffers, onstat Memory Mgmt: Log Buffers, onstat --l (I)l (I)

INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 6 days 02:30:18 -- 69664 
Kbytes

Physical Logging
Buffer bufused  bufsize  numpages numwrits pages/io
P-2  0        16       141      12       11.75

phybegin physize  phypos   phyused  %used   
10003f   1000     345      0        0.00    

Logical Logging
Buffer bufused  bufsize  numrecs  numpages numwrits recs/pages pages/io
L-3  0        16       1455     116      71       12.5       1.6  

Subsystem    numrecs  Log Space used
OLDRSAM      691      66724         
SBLOB        764      60812         

.. {lines deleted}



Page 53

ResidentResident

INFORMIX

Memory Mgmt: Review, Resident, LRU QueuesMemory Mgmt: Review, Resident, LRU Queues

MM
FF

I need a 3rd I need a 3rd 
new pagenew page

7 days old7 days old

60 secs old60 secs old

•• Free side, pages sorted by frequency Free side, pages sorted by frequency 
of access, reof access, re--used as neededused as needed

•• Modified side, responsibility to Modified side, responsibility to 
eventually get page to the hard disk ..eventually get page to the hard disk ..

LRU Queues:LRU Queues:

I II I
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Modified PagesModified Pages
PercentPercent

5050

100100

00

Checkpoint EventCheckpoint Event

timetime

INFORMIX

Memory Mgmt: Modified LRU Queue, Checkpoint WritesMemory Mgmt: Modified LRU Queue, Checkpoint Writes

•• Also called sortedAlso called sorted--writes, chunkwrites, chunk--writeswrites
•• Pages sorted by address. Big buffer writes, Pages sorted by address. Big buffer writes, 

fewer physical I/O callsfewer physical I/O calls
•• Most efficientMost efficient
•• SemiSemi--exclusiveexclusive

Checkpoint writes:Checkpoint writes:

I .. o IIIII .. o IIII
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Modified PagesModified Pages
PercentPercent

5050

100100

00

timetime

INFORMIX

Memory Mgmt: MLRU Queue, Foreground WritesMemory Mgmt: MLRU Queue, Foreground Writes

Foreground writes:Foreground writes:

o IIIo III

•• No free pages to read, the end user is blockedNo free pages to read, the end user is blocked
•• Must be eliminatedMust be eliminated
•• Standard disk tuning, and [LRU_MAX_DIRTY], Standard disk tuning, and [LRU_MAX_DIRTY], 

[LRU_MIN_DIRTY][LRU_MIN_DIRTY]
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Modified PagesModified Pages
PercentPercent

5050

100100

00

timetime

INFORMIX

Memory Mgmt: MLRU Queue, LRU WritesMemory Mgmt: MLRU Queue, LRU Writes

LRU writes:LRU writes:

o IIIo III

•• ““InIn--betweenbetween”” checkpoint writescheckpoint writes
•• Not sorted, I/O performed page by pageNot sorted, I/O performed page by page
•• Originally meant as prevention to foreground Originally meant as prevention to foreground 

writeswrites

LRU_MAX_DIRTYLRU_MAX_DIRTY

LRU_MIN_DIRTYLRU_MIN_DIRTY
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INFORMIX

Memory Mgmt: MLRU Queue, Checkpoint DurationMemory Mgmt: MLRU Queue, Checkpoint Duration

Checkpoint Writes, LRU 50/60Checkpoint Writes, LRU 50/60

•• The checkpoint is a semiThe checkpoint is a semi--exclusive event. The exclusive event. The 
user is inexplicably delayed, no error or timeuser is inexplicably delayed, no error or time--
out.out.

•• The checkpoint duration is dependent on the The checkpoint duration is dependent on the 
number of the pages to be written and the number of the pages to be written and the 
performance of the disk subperformance of the disk sub--system .system .

Checkpoint Duration:Checkpoint Duration:

Checkpoint DurationCheckpoint Duration
(secs)(secs)

Checkpoint Writes, LRU 2/4Checkpoint Writes, LRU 2/4

IIII
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INFORMIX

Memory Mgmt: Checkpoint Duration, onstat Memory Mgmt: Checkpoint Duration, onstat --m (I)m (I)

INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 6 days 02:30:18 -- 69664 
Kbytes

Message Log File: /export/home/ius/online.log
11:32:39  C Language Module </export/home/ius/extend/VTS.1.10.UC1A3/VTS.bld> loaded
11:32:39  dynamically allocated new shared memory segment (size 15360000)

11:33:08  Loading Module <$INFORMIXDIR/extend/AIR.1.0.0.0/AIR.bld>
11:33:08  C Language Module </export/home/ius/extend/AIR.1.0.0.0/AIR.bld> loaded
11:42:22  Checkpoint Completed:  duration was 0 seconds.
17:42:28  Checkpoint Completed:  duration was 4 seconds.

Thu May 22 11:27:42 1997

11:27:42  Checkpoint Completed:  duration was 1 seconds.

Fri May 23 14:13:02 1997

14:13:02  Checkpoint Completed:  duration was 1 seconds.

Tue May 27 07:59:09 1997

07:59:09  Checkpoint Completed:  duration was 0 seconds.
08:14:09  Checkpoint Completed:  duration was 0 seconds.
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INFORMIX

Memory Mgmt: MLRU Queue, Which Write to Use ?Memory Mgmt: MLRU Queue, Which Write to Use ?

timetime

LRU WriteLRU WriteForeground WriteForeground Write Checkpoint WriteCheckpoint Write

•• Must be tuned outMust be tuned out
•• Standard disk tuningStandard disk tuning
•• [BUFFERS][BUFFERS]

Foreground writes:Foreground writes:
•• SemiSemi--exclusiveexclusive
•• FastestFastest
•• DSSDSS
•• LRU Max and Min LRU Max and Min 

Dirty, 50/60Dirty, 50/60

Checkpoint writes:Checkpoint writes:
•• NonNon--exclusiveexclusive
•• Fast enoughFast enough
•• OLTPOLTP
•• LRU Max and LRU Max and 

Min Dirty, 2/4Min Dirty, 2/4

LRU writes:LRU writes:

III IIII IIIIIII IIII IIII
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INFORMIX

Memory Mgmt: Types of Writes, onstat Memory Mgmt: Types of Writes, onstat --F (I)F (I)

INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 6 days 02:30:20 -- 69664 
Kbytes

Fg Writes     LRU Writes    Chunk Writes 
0             0             744          

address  flusher  state    data    
b6ca538  0        I        0        = 0X0       
b6caa58  1        I        0        = 0X0       

states: Exit Idle Chunk Lru
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INFORMIX

Memory Mgmt: Forced ResidencyMemory Mgmt: Forced Residency

WhereWhere’’s my s my 
memory ?memory ?

•• Prevents OS from swapping out Resident Prevents OS from swapping out Resident 
portion of shared memoryportion of shared memory

•• [RESIDENT][RESIDENT]

Forced Residency:Forced Residency:

IIII
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INFORMIX

Memory Mgmt: Forced Residency, onstat Memory Mgmt: Forced Residency, onstat --g seg (I)g seg (I)

INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 6 days 02:30:25 -- 69664 
Kbytes

Segment Summary:
(resident segments are not locked)

id       key        addr     size       ovhd     class blkused  
blkfree 
201      1382828033 a000000  23207936   1188     R     2829     4       
202      1382828034 b622000  32768000   1092     V     620      3380    
203      1382828035 d562000  589824     604      M     68       4       
104      1382828036 d5f2000  15360000   828      VX    2        1873    
Total:   - - 71925760   - - 3519     5261    
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INFORMIX

Disk ManagementDisk Management

Memory ManagementMemory Management
(Virtual Portion)(Virtual Portion)

Process, Thread ManagementProcess, Thread Management

Informix OnLineInformix OnLine
System PerformanceSystem Performance

Tuning I & IITuning I & II
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INFORMIX

Memory Mgmt: Physical Memory AllocationMemory Mgmt: Physical Memory Allocation

One 20Mb shared One 20Mb shared 
memory segment memory segment 
pleaseplease

Database ServerDatabase Server Operating SystemOperating System

22
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INFORMIX

Memory Mgmt: Virtual Memory, onstat Memory Mgmt: Virtual Memory, onstat --g seg (I)g seg (I)

INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 6 days 02:30:25 -- 69664 
Kbytes

Segment Summary:
(resident segments are not locked)

id       key        addr     size       ovhd     class blkused  
blkfree 
201      1382828033 a000000  23207936   1188     R     2829     4       
202      1382828034 b622000  32768000   1092     V     620      3380    
203      1382828035 d562000  589824     604      M     68       4       
104      1382828036 d5f2000  15360000   828      VX    2        1873    
Total:   - - 71925760   - - 3519     5261    
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INFORMIX

Memory Mgmt: (All) Shared Memory, ipcs (C)Memory Mgmt: (All) Shared Memory, ipcs (C)

IPC status from <running system> as of Tue Jun 10 19:30:07 
1997
Message Queue facility not in system.
Shared Memory:
m    401 0x526c4801 --rw-rw---- root informix
m    402 0x526c4802 --rw-rw---- root informix
m    203 0x526c4803 --rw-rw-rw- root informix
m    104 0x526c4804 --rw-rw---- root informix
Semaphores:
s 131074 0x0x00000000 --ra-ra-ra- root informix
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INFORMIX

Memory Mgmt: Addt Virtual Segments Added Memory Mgmt: Addt Virtual Segments Added 

Database ServerDatabase Server
One 20Mb sharedOne 20Mb shared
memory segment pleasememory segment please

++
One 20Mb sharedOne 20Mb shared
memory segment pleasememory segment please

One 20Mb sharedOne 20Mb shared
memory segment pleasememory segment please

……++

[SHMVRTSIZE][SHMVRTSIZE]
[SHMADD][SHMADD]
[SHMTOTAL][SHMTOTAL]

•• onstat onstat --g segg seg
•• onstat onstat --mm

I III II
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INFORMIX

Memory Mgmt: 2 Types of End UsersMemory Mgmt: 2 Types of End Users

I eat memoryI eat memory
for breakfastfor breakfast

MM

CC
tt aa gg

rraapp
MMaann

ee

•• DefaultDefault
•• PDQPRIORITY 0 or 1PDQPRIORITY 0 or 1
•• Tops out at about 4.5 Mb of Tops out at about 4.5 Mb of 

memory per user. (Mostly sort memory per user. (Mostly sort 
memory.)memory.)

OLTP User:OLTP User:
•• PDQPRIORITY 2 through 100PDQPRIORITY 2 through 100
•• Uses whatever is allowed and Uses whatever is allowed and 

needed.needed.

DSS User:DSS User:

III IIIII II
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INFORMIX

Memory Mgmt: Virtual Usage, onstat Memory Mgmt: Virtual Usage, onstat --g mem (I)g mem (I)

INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 6 days 02:30:25 -- 69664 
Kbytes

Pool Summary:
name         class addr     totalsize freesize #allocfrag #freefrag 
resident     R     a002018  2670592   12144    2          2     
res-buff     R     a28e018  20496384  14192    2          2         
global       V     b624018  172032    31672    505        29    
mt           V     b628018  3121152   1738072  4767       55    
smartblob    V     b664018  8192      6272     7          5     
ampool       V     b72e018  8192      7144     17         1     
opcpool      V     b730018  8192      4928     50         1     
inhpool      V     b732018  8192      7696     9          1     
XTF_mem      V     b750018  24576     13360    4          2     
main_loop()  V     b7da018  57344     29592    123        5     
2            V     b7e6018  8192      2288     10         1     
shmcon       M     d564018  548864    16240    2          2     
3            V     b7f4018  8192      2288     10         1     
4            V     b800018  16384     2040     209        1     
6            V     b812018  8192      2288     10         1     
7            V     b81e018  16384     2040     209        1     
onmode_mon   V     b874018  24576     6304     116        2     
24           V     b88a018  8192      2288     10         1     
57           V     b88c018  106496    10648    385        10    
58           V     b88e018  8192      2288     10         1
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INFORMIX

Memory Mgmt: Virtual Usage, onstat Memory Mgmt: Virtual Usage, onstat --g sql ID (I)g sql ID (I)

INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 1 days 21:59:14 -- 69664 
Kbytes

Sess  SQL            Current            Iso Lock       SQL  ISAM F.E.
Id    Stmt type      Database           Lvl Mode       ERR  ERR Vers
46    SELECT         sysmaster          CR  Not Wait   0    0   9.03

Current statement name : slctcur

Current SQL statement :
select * from sysdatabases

Last parsed SQL statement :
select * from sysdatabases
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Memory Mgmt: Virtual Usage, onstat Memory Mgmt: Virtual Usage, onstat --g ses ID (I)g ses ID (I)
INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 1 days 21:59:22 -- 69664 
Kbytes

session                                   #RSAM    total      used      
id       user     tty      pid   hostname threads  memory     memory    
46       informix 1        4688  spitfire 1        114688     95768     

tid      name     rstcb    flags    curstk   status
66       sqlexec  b6cbed8  Y--P--- 1288     b6cbed8 cond wait(sm_read)

Memory pools    count 1
name         class addr     totalsize freesize #allocfrag #freefrag 
46           V     bab4018  114688    18920    385        11    

name           free       used           name           free    used      
overhead       0          120            scb            0       96        
opentable      0          4360           filetable      0       856       

.. {lines deleted}       
sqtcb          0          2088           fragman        0       1872      

Sess  SQL            Current            Iso Lock       SQL  ISAM F.E.
Id    Stmt type      Database           Lvl Mode       ERR  ERR Vers
46    SELECT         sysmaster          CR  Not Wait   0    0   9.03
Current SQL statement :
select * from sysdatabases

INFORMIX
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INFORMIX

Memory Mgmt: DSS Users, PDQ SubMemory Mgmt: DSS Users, PDQ Sub--systemsystem

MM

CC
tt aa gg

rraapp
MMaann

ee

Production Transaction
Processing

 Parallel Query
Processing

OLTP Batch,

Decision

Support

CPU CPU CPU CPU CPU CPU

DSADSA
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INFORMIX

Disk ManagementDisk Management

Memory ManagementMemory Management
(Topics not Covered)(Topics not Covered)

Process, Thread ManagementProcess, Thread Management

Informix OnLineInformix OnLine
System PerformanceSystem Performance

Tuning I & IITuning I & II
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INFORMIX

Memory Mgmt: Topics Not CoveredMemory Mgmt: Topics Not Covered

III IIII I

•• Local and network communication buffers, Local and network communication buffers, 
FET_BUF_SIZE (e), and b=BUFFERS (sqlhosts)FET_BUF_SIZE (e), and b=BUFFERS (sqlhosts)

•• Local and network internal memory and thread Local and network internal memory and thread 
usage, onstat usage, onstat --g ntu, ntd, ntt, ntm, netstat, ..g ntu, ntd, ntt, ntm, netstat, ..

•• SQL PREPARE, multiSQL PREPARE, multi--statement SQL PREPARE, ..statement SQL PREPARE, ..
•• More Resource Grant ManagerMore Resource Grant Manager

Other Memory Topics:Other Memory Topics:
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INFORMIX

Disk ManagementDisk Management
Memory ManagementMemory Management

Process, ThreadProcess, Thread
ManagementManagement

Informix OnLineInformix OnLine
System PerformanceSystem Performance

Tuning I & IITuning I & II
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INFORMIX

Process Mgmt: Review, CPU VPS ..Process Mgmt: Review, CPU VPS ..

•• Work horse of the database server: Work horse of the database server: 
sorting, filters, group by, joins, etc ..sorting, filters, group by, joins, etc ..

•• Core parallelism, fully multiCore parallelism, fully multi--threaded threaded 
fanfan--in, fanin, fan--out operationsout operations

•• NonNon--blocking calls onlyblocking calls only
•• Add or drop dynamicallyAdd or drop dynamically

CPU Virtual Processors:CPU Virtual Processors:

III IIII I
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INFORMIX

Process Mgmt: CPU VPS, onstat Process Mgmt: CPU VPS, onstat --g glo (I)g glo (I)
INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 6 days 02:30:25 -- 69664 
Kbytes

.. {lines deleted}
Virtual processor summary:
class       vps       usercpu   syscpu    total   
cpu         2         21.16     4.81      25.97   
aio         2         1.19      1.40      2.59    
shm         1         0.75      0.91      1.66    
lio         1         0.43      0.53      0.96    
pio         1         0.42      0.38      0.80    
adm         1         0.74      0.88      1.62    
msc         1         0.30      0.05      0.35    
vir         1         0.56      0.48      1.04    
verity      1         10.31     0.87      11.18   
total       11        35.86     10.31     46.17   

Individual virtual processors:
vp    pid       class       usercpu   syscpu    total   
1     1365      cpu         19.17     3.81      22.98   
2     1366      adm         0.74      0.88      1.62    
3     1367      vir         0.56      0.48      1.34
.. {lines deleted}



Page 78

INFORMIX

Process Mgmt: Review, CPU VP Queues..Process Mgmt: Review, CPU VP Queues..

•• 1 Set of queues. Common to all 1 Set of queues. Common to all 
CPU VPSCPU VPS

•• Allows a thread to migrate to the Allows a thread to migrate to the 
first available CPU VPfirst available CPU VP

CPU VP Class Queues:CPU VP Class Queues:

•• Active queue, onstat Active queue, onstat --g actg act
•• Ready queue, onstat Ready queue, onstat --g reag rea
•• Wait queue,    onstat Wait queue,    onstat --g waig wai
•• Sleep queue,  onstat Sleep queue,  onstat --g sleg sle

II   IIIIII   IIII
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INFORMIX

Process Mgmt: Review, CPU VP TuningProcess Mgmt: Review, CPU VP Tuning

•• Book: Number of CPUS minus 1Book: Number of CPUS minus 1
•• Watch active and ready queues Watch active and ready queues 

during peak loadduring peak load

Tuning CPU VPS:Tuning CPU VPS:

CPU VPSCPU VPS

Active threadsActive threads

Ready QueueReady Queue

CPU VPSCPU VPS

Ready QueueReady Queue

Idle ProcessIdle Process

IIII
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INFORMIX

Process Mgmt: CPU VPS, onstat Process Mgmt: CPU VPS, onstat --g act (I)g act (I)
INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 6 days 02:30:24 -- 69664 
Kbytes

Running threads:
tid     tcb      rstcb    prty status                vp-class      name
8       b7810a8  0        2    running                11shm    sm_poll
9       b794fc8  0        2    running                 1cpu    tlitcppoll
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INFORMIX

Process Mgmt: CPU VPS, onstat Process Mgmt: CPU VPS, onstat --g rea (I)g rea (I)
INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 6 days 02:30:24 -- 69664 
Kbytes

Ready threads:
tid     tcb      rstcb    prty status                vp-class      name
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INFORMIX

Process Mgmt: CPU VPS, onstat Process Mgmt: CPU VPS, onstat --g wai (I)g wai (I)
INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 6 days 02:30:24 -- 69664 
Kbytes

Waiting threads:
tid     tcb      rstcb    prty status                vp-class      name
2       b7591a8  0        2    sleeping forever        6lio    lio vp 0
3       b759570  0        2    sleeping forever        7pio    pio vp 0
4       b7598a0  0        2    sleeping forever        8aio    aio vp 0
5       b759bd0  0        2    sleeping forever        9msc    msc vp 0
6       b76c9f0  0        2    sleeping forever       10aio    aio vp 1
7       b780720  b6ca018  4    sleeping secs: 1        1cpu    main_loop()
10      b795670  0        2    sleeping forever        1cpu    sm_listen
11      b7e4de8  0        2    sleeping secs: 2        1cpu    sm_discon
12      b7e5470  0        3    sleeping forever        1cpu    tlitcplst
13      b7f0630  b6ca538  2    sleeping forever        1cpu    flush_sub(0)
14      b7f0830  b6caa58  2    sleeping forever        1cpu    flush_sub(1)
15      b7fee38  b6caf78  3    sleeping forever        5cpu    aslogflush
16      b7ff1b8  b6cb498  2    sleeping secs: 21       1cpu    btclean
31      b7d4ab8  b6cb9b8  4    sleeping secs: 1        1cpu    onmode_mon
77      b7f1180  b6cc918  2    cond wait  sm_read      1cpu    sqlexec
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INFORMIX

Process Mgmt: CPU VPS, onstat Process Mgmt: CPU VPS, onstat --g sle (I)g sle (I)
INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 6 days 02:30:24 -- 69664 
Kbytes

Sleeping threads with timeouts: 4 threads
tid v_proc rstcb name time
31 1 b6cb9b8 onmode_mon 1
7 1 b6ca018 main_loop() 1
11 1 0 sm_discon 2
16 1 b6cb498 btclean 21
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INFORMIX

Process Mgmt: CPU VPS, [SINGLE_CPU_VP]Process Mgmt: CPU VPS, [SINGLE_CPU_VP]

Shared MemoryShared Memory

Give me aGive me a
   Page ..   Page ..

Give me aGive me a
   Page ..   Page ..

CPU VPSCPU VPS

•• Mutually Exclusive Condition, Lock used Mutually Exclusive Condition, Lock used 
to support multiple processes accessing to support multiple processes accessing 
the same shared memory areathe same shared memory area

•• If only 1 CPU VP is needed, set If only 1 CPU VP is needed, set 
[SINLGE_CPU_VP] to avoid having to [SINLGE_CPU_VP] to avoid having to 
check for and place mutexescheck for and place mutexes

MUTEX:MUTEX:

IIII
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INFORMIX

Process Mgmt: CPU VPS, [MULTIPROCESSOR]Process Mgmt: CPU VPS, [MULTIPROCESSOR]

Operating System ConditionOperating System ConditionDatabase ServerDatabase Server

•• On multiOn multi--processor computers, used to processor computers, used to 
wait a brief amount of time for a wait a brief amount of time for a 
condition to clear versus yielding control condition to clear versus yielding control 
of the processorof the processor

•• Set either to TRUE of FALSESet either to TRUE of FALSE

Spin Waits:Spin Waits:

IIII

Are youAre you
through yet ? ..through yet ? ..
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Process Mgmt: CPU VPS, [NOAGE]Process Mgmt: CPU VPS, [NOAGE]

OS Process SchedulerOS Process SchedulerDatabase ServerDatabase Server

•• PrePre--emptive multiemptive multi--tasking OS process tasking OS process 
schedulers need this feature to give schedulers need this feature to give 
daemon programs the amount of job time daemon programs the amount of job time 
that they requirethat they require

•• Set either to TRUE or FALSESet either to TRUE or FALSE

[NOAGE]:[NOAGE]:

IIII

II’’m really notm really not
that bad ..that bad ..
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Process Mgmt: CPU VPS, [AFF_NPROCS]Process Mgmt: CPU VPS, [AFF_NPROCS]

CPU VPCPU VP

•• Binds a process to a CPUBinds a process to a CPU
•• Minimizes context switchingMinimizes context switching
•• Maximizes use of CPU cacheMaximizes use of CPU cache

Processor Affinity, [AFF_NPROCS]:Processor Affinity, [AFF_NPROCS]:

IIIIII

But IBut I
luvs youluvs you

Hey, its myHey, its my
nature to                                                   nature to                                                   

multimulti--task ..task ..

INFORMIX

Physical ProcessorPhysical Processor
(CPU)(CPU)
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Process Mgmt: AIO VPS, See Process Mgmt: AIO VPS, See ““Disk MgmtDisk Mgmt”” ....

INFORMIX
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Process Mgmt: End Users ..Process Mgmt: End Users ..

INFORMIX

•• Are they even connected to Are they even connected to 
the database server ..the database server ..

•• .. and are they hung or just .. and are they hung or just 
slow ?slow ?

•• Performance improvementsPerformance improvements

End User Calls:End User Calls:

IIIIII
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Process Mgmt: End Users, onstat Process Mgmt: End Users, onstat --u (I)u (I)
INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 3 days 09:46:52 -- 69664 
Kbytes

Userthreads
address  flags   sessid   user     tty      wait     tout locks nreads  nwrites
b6ca018  ---P--D 1        informix - 0        0    0     24       81
b6ca538  ---P--F 0        informix - 0        0    0     0        1775
b6caa58  ---P--F 0        informix - 0        0    0     0        515
b6caf78  ---P--- 9        informix - 0        0    0     0        0
b6cb498  ---P--B 10       informix - 0        0    0     0        0
b6cb9b8  ---P--D 12       informix - 0        0    0     0        0
b6cbed8  L-BPR-- 84       informix 1        a0e651c  -1   52    0        0
b6cd358  Y-BP--- 83       informix 1        b9f7900  0    3     40       776
8 active, 128 total, 19 maximum concurrent

B  BufferB  Buffer
C  CheckpointC  Checkpoint
G  Write to Log LogG  Write to Log Log
L  Waiting on a lockL  Waiting on a lock

Column 1:Column 1:
S  Mutex (Semaphore)S  Mutex (Semaphore)
T  TransactionT  Transaction
Y  Condition (Keyboard Input)Y  Condition (Keyboard Input)
X  Transaction RollbackX  Transaction Rollback
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INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 3 days 09:47:42 -- 69664 
Kbytes

Locks
address  wtlist   owner    lklist   type     tblsnum  rowid    key#/bsiz
a0e624c  0        b6cd358  0        HDR+S    100002   207       0   
a0e62ac  0        b6cd358  a0e624c  HDR+IX   10025e   0         0   
a0e651c  b6cbed8  b6cd358  a0e62ac  HDR+X    10025e   133       0   
a0e6ffc  0        b6cbed8  0            S    100002   207       0   
a0e702c  0        b6cbed8  a0e6ffc      IX   10025e   0         0   
a0e705c  0        b6cbed8  a0e702c  HDR+X    10025e   101       0   

... {lines deleted}
a0e795c  0        b6cbed8  a0e792c  HDR+X    10025e   131       0   
a0e798c  0        b6cbed8  a0e795c  HDR+X    10025e   132       0   
55 active, 25000 total, 16384 hash buckets
Userthreads
address  flags   sessid   user     tty      wait     tout locks nreads  nwrites
b6cbed8  L-BPR-- 84       informix 1        a0e651c  -1   52    0        0
b6cd358  Y-BP--- 83       informix 1        b9f7900  0    3     40       776

Process Mgmt: End Users, onstat Process Mgmt: End Users, onstat --k (I)k (I)
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INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 3 days 09:47:11 -- 69664 
Kbytes

Sess  SQL            Current            Iso Lock       SQL  ISAM F.E.
Id    Stmt type      Database           Lvl Mode       ERR  ERR Vers
84    UPDATE (all)   dfarrell           CR  Wait       0    0   9.03
83    DELETE         dfarrell           CR  Not Wait   0    0   9.03

Process Mgmt: continued, onstat Process Mgmt: continued, onstat --g sql (I)g sql (I)
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INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 3 days 09:47:34 -- 69664 
Kbytes

Sess  SQL            Current            Iso Lock       SQL  ISAM F.E.
Id    Stmt type      Database           Lvl Mode       ERR  ERR Vers
83    DELETE         dfarrell           CR  Not Wait   0    0   9.03

Current SQL statement :
DELETE FROM t1 WHERE col1 = "t1"

Last parsed SQL statement :
DELETE FROM t1 WHERE col1 = "t1"

Process Mgmt: continued, onstat Process Mgmt: continued, onstat --g sql ID (I)g sql ID (I)
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INFORMIX-Universal Server Version 9.10.UC4   -- On-Line -- Up 3 days 09:47:25 -- 69664 
Kbytes

Sess  SQL            Current            Iso Lock       SQL  ISAM F.E.
Id    Stmt type      Database           Lvl Mode       ERR  ERR Vers
84    UPDATE (all)   dfarrell           CR  Wait       0    0   9.03

Current SQL statement :
update t1 set col1    = "x5"

Last parsed SQL statement :
update t1 set col1    = "x5"

Process Mgmt: continued, onstat Process Mgmt: continued, onstat --g sql ID (I)g sql ID (I)
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Process Mgmt: End Users, Secure Audit FeatureProcess Mgmt: End Users, Secure Audit Feature

•• Built into the database serverBuilt into the database server
•• Can report the success, Can report the success, 

failure or both of failure or both of 
administrator and end user administrator and end user 
eventsevents

•• Uses Uses ““masksmasks”” on end user on end user 
accounts or accounts or ““rolesroles””

•• Simple to useSimple to use

Secure Audit Feature:Secure Audit Feature:

II IIII II
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Disk ManagementDisk Management
Memory ManagementMemory Management

Process, ThreadProcess, Thread
ManagementManagement
(Topics not Covered)(Topics not Covered)

Informix OnLineInformix OnLine
System PerformanceSystem Performance

Tuning I & IITuning I & II
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Process Mgmt: Topics Not CoveredProcess Mgmt: Topics Not Covered

II II III II I

•• [NETTYPE][NETTYPE]
•• [OPTCOMPIND][OPTCOMPIND]
•• Other VP TypesOther VP Types
•• Data ReplicationData Replication
•• More Resource Grant ManagerMore Resource Grant Manager

Other Process, Thread Topics:Other Process, Thread Topics:
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finfin

Informix OnLineInformix OnLine
System PerformanceSystem Performance

Tuning I & IITuning I & II


