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Agenda
The session will continue the series of presentations I have given over 
the past 20 years and focus on my latest and greatest scripts to monitor 
and tune your Informix Database Server using data in the Sysmaster
database.  We will also explore the systables and the sysadmin database 
in these scripts.  Some of the scripts we will look at are:

• What indexes are used and not used?
• What is the performance of your Dbspaces?
• What is the performance of your Logical Logs?
• How do you estimate your Logical Log usages for High Availability?
• How do you monitor Update Statistics and when were they last run?
• What is the performance of your tables?  Most used? Least used? 

Most Sequential Scans?
• What are the most expensive SQL queries running now?
• How large will my level 1 and 2 backups be?



Agenda – 8 New/Updated 
Sysmaster Scripts

1. Dbspace and Chunk I/O and Info
2. Checkpoint I/O and Status
3. Logical Logs Usage and Turnover
4. Server Performance Ratios since restart 
5. Update Statistics Status and Info
6. Table Performance I/O and Info
7. Index Performance I/O and Usage
8. Most Costly SQL
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New/Updated Sysmaster
Scripts

• 01-chunkio.sql
• 01-chunkio_times.sql
• 01-dbspaceio.sql
• 02-checkpoint_last.sql
• 02-checkpoint_sumary.sql
• 03-logs_not_backup.sql
• 03-logs_usage.sql
• 04-Ratios.sql
• 05-tableinfo_upd.sql
• 06-index_use.sql

• 07-aus_last_run.sql
• 07-upstats_info.sql
• 08-sql_statistics.sql
• 08-syssqexplain.sql
• run_db_loop.sh
• upstats_info.sql
• index_use.sql
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Disclaimer

• The New scripts are experimental
• Not completed works
• Still under test and development
• Only tested on 14.10.FC1 and 

12.10.FC10
• May break and many need to be 

updated in the future

6



Past Presentations
• Informix Performance Tuning Using the 

Sysmaster Database
– Webcast October 5, 2017 – 130 slides and scripts
– Informix Conference 2017, 2016,…. 1997
– Webcast March 24, 2015 – 63 slides and scripts
– Webcast April 30, 2013 - 101 slides and scripts

• Webcast Replay on YouTube:
– https://www.youtube.com/user/AdvancedDataTools/videos
– http://advancedatatools.com/Informix/Webcasts.html
– http://www.advancedatatools.com/Articles/Sysmaster/Sysmaster.html
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What is the Sysmaster 
Database?

A database that peeks into
the shared memory structures

of an INFORMIX-Dynamic Server
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Resident Memory Segment

Virtual Memory Segment

Message Memory Segment

Informix Control Structures in Memory are the Sysmaster Database

LRU
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•Control Structures 
•Sysmaster Database

•Dictionary cache
•Working Storage
•Sort Space
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Sysmaster Database 
contains:

• Server information
• Dbspace & chunk information
• Database & table information
• User session information
• Currently running SQL
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2019
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Performance of queries on 
Sysmaster Database

The data is in shared memory but:
• Views used by tables require disk 

access and may be slow
• Complex views used to hide complex 

data
• Some tables are large (million locks)
• Unbuffered logging of temp tables
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Differences from other 
databases 

• Do not update Sysmaster tables as this 
may corrupt the server

• Cannot use dbschema on pseudo tables
• Cannot drop pseudo tables or the 

Sysmaster Database
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Isolation level is Dirty Read

• Data is dynamic and can change as you 
retrieve it (Dirty Read)

• Dynamic nature may return inconsistent 
results

• However, it uses Unbuffered logging 
and temp tables are logged

Sysmaster - New 
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Sysmaster Database may 
change

• Some undocumented tables and 
columns may change in future versions

• Scripts in this presentation using 
undocumented features may not work 
on all versions of Informix

• New scripts have been run on versions 
12.10 and 14.10.FC1

• Sysmaster upgrades in 14.10.FC2

Sysmaster - New 
2019
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How do you measure the 
time since the Server 

Statistics have been reset?

Required for Performance 
Ratios
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Interesting undocumented 
table – Sysshmvals*

sh_mode int,  turbo mode number              
sh_boottime int,  boot time of day               
sh_pfclrtime int,  time profilers were last clr
sh_curtime int,  current mt_time
sh_bootstamp int,  boot time stamp                 
sh_stamp int,  current time stamp             
sh_mainlooptcb int,  address of main thread  
sh_sysflags int,  system operating flags         
sh_maxchunks int,  size of chunk table            
sh_maxdbspaces int,  size of dbspace table          
sh_maxuserthreads int,  max # of user structures       
sh_maxtrans int,  max # of trans structures      
sh_maxlocks int,  # of locks total               
sh_maxlogs int,  size of log table              
sh_nbuffs int,  # of buffers total             
sh_pagesize int,  buffer size in bytes           
sh_nlrus int,  # of lru queues                
sh_maxdirty float, LRU max % dirty pages  
sh_mindirty float, LRU min % dirty pages  
sh_ncleaners int,  # of cleaning/flushing procs    
sh_longtx int,  # the long transaction flag      

sh_optstgbsnum  int,  subsystem Blobspace    
sh_cpflag         int,  TRUE => doing checkpoint       
sh_rapages        int,  # pages to read ahead  
sh_rathreshold    int,  # to start next read ahead  
sh_lastlogfreed   int,  last log (id) written to tape  
sh_rmdlktout      int,  max timeout when distributed   
sh_narchivers     int,  number of active archives      
sh_maxpdqpriority int,  max pdqpriority                
sh_fuzcpflag int,  fuzzy checkpoint flag
sh_needcpsyn   int,  hard checkpoint 
sh_nfuzzy int,  # buffers marked fuzzy
sh_nfuzzypre  int,  # buffers fuzzy in last ckpt  
sh_oldestlsnuq  int,  lsn of oldest update not  
sh_oldestlsnpos   int,  flushed to disk
sh_builddpt int,  builing DPT necessary
sh_ndptentries int,  # entries in DPT
sh_dptsize        int,  size of DPT                    
sh_curmaxcons     int,  max #connections in this run   
sh_ovlmaxcons int   max #connections to server
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When were the Statistics 
Cleared?
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DBspace and Chunks 
Performance

• Started with a script to measure dbspace free
• Added Summary of underlying Chunk IO
• Added Ratios

– Real read ahead
– Pages per read/write operation
– Pages read per minute
– Pages write per minute
– Percent of Total IO

• Data from syschktab and sysdbstab



What Percent of Dbspace is 
Free?

20Informix Best 
Practices



Dbspaceio.sql – 1 of 3
select -- How long has the server been running

current current_time,
( select DBINFO ('utc_to_datetime',sh_pfclrtime) from sysshmvals )  stats_reset_time,
( select  (ROUND (( sh_curtime - sh_pfclrtime)/60)) from sysshmvals ) minutes_since_stats_reset,
-- Dbspace Information
name dbspace,
d.pagesize ,
count ( chknum ) num_chunks,
sum( chksize ) size_sys_pages,
sum( nfree ) free_pages,
-- Estimate Size in KB using base page value
( sum( chksize ) * ( select trunc(( sh_pagesize /1024 )) from sysshmvals )) size_kb, 
( sum( nfree ) * ( select trunc(( sh_pagesize /1024 )) from sysshmvals )) free_kb, 
-- Base Performance Info
sum( pagesread ) pagereads,
sum( pageswritten ) pagewrites,
sum( reads ) num_reads,
sum( writes ) num_writes,
sum( readtime ) usecs_readtime,
sum( writetime ) usecs_writetime,
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Dbspaceio.sql 2 of 3
-- Ratio of pages per read (Read ahead)
case

when sum( pagesread ) = 0 then 0
when sum( reads )= 0 then 0
else

( sum( pagesread ) / sum( reads )) 
end pages_per_read,
-- Ratio of pages per write (Write ahead)
case

when sum ( pageswritten ) = 0 then 0
when sum ( writes) = 0 then 0
else 
( sum( pageswritten ) / sum( writes )) 
end pages_per_writes,
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Dbspaceio.sql 3 of 3
-- Ratio of page reads per minute
case

when sum( pagesread ) = 0 then 0
else
( sum( pagesread ) / (( select  (ROUND (( sh_curtime - sh_pfclrtime)/60)) from sysshmvals ))) 

end pages_read_per_minute,
-- Ratio of page writes per minute
case

when sum( pageswritten ) = 0 then 0
else
( sum( pageswritten ) / (( select  (ROUND (( sh_curtime - sh_pfclrtime)/60)) from sysshmvals )))

end pages_write_per_minute,
-- Percent of IO of Total
round( sum( pagesread ) / ( select sum( pagesread ) from sysmaster:syschktab ) , 2) read_percent,
round( sum( pageswritten ) / ( select sum( pageswritten ) from sysmaster:syschktab ) , 2) write_percent

from sysmaster:syschktab c, sysmaster:sysdbstab d
where     c.dbsnum = d.dbsnum
group by 1,2 ,3 ,4, 5 
order by 4 desc;
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Dbspaceio.sql
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Demo Scripts

• dbspaceio.sql
• chunkio.sql
• chunk_io_times.sql
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Chunk_io_times..sql
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Checkpoint Performance

• What is a summary of my Checkpoint 
Performance?
– Checkpoint_summary.sql

• What are the details of the last 10 
Checkpoints?
– Checkpoint_last.sql

27



28

Syscheckpoint table
Intvl Internal sequence number of the checkpoint
Type Type of checkpoint, Blocking or Non-Blocking
Caller Reason for checkpoint, CKPTINT, Physical Log, Logical Log, 

User
clock_time Time of checkpoint (System time)
crit_time Time spent performing checkpoint
flush_time Time spent flushing pages to disk
cp_time Time spent from checkpoint pending start to complete
n_dirty_buffs Number of dirty pages to flush
plogs_per_sec Average number of pages in physical log per second
llogs_per_sec Average number of pages in logical log per second
dskflush_per_sec Average number of disk pages flushed per second
ckpt_logid Logical Log Id of checkpoint
ckpt_logpos Logical Log position of checkpoint
Physused Physical Log pages used
Logused Logical Log pages used
n_crit_waits Number of critical waiters threads
tot_crit_wait Time of critical waiters 
longest_crit_wait Longest Time of crtical waiters
block_time Time checkpoint blocked threads

Informix Best 
Practices



Checkpoint Performance 
Summary

select type,
count(*) num_checkpoints,
max ( dbinfo( "utc_to_datetime", clock_time)) last_checkpoint,   -- Clock time of the checkpoint
max ( crit_time ) max_sec_crit_time, -- Fractional seconds spent in critical sections
sum ( crit_time ) sum_sec_crit_time, -- Fractional seconds spent in critical sections
max ( flush_time ) max_sec_flush_time, -- Fractional seconds spent flushing dirty pages during the checkpoint
sum ( flush_time ) sum_sec_flush_time, -- Fractional seconds spent flushing dirty pages during the checkpoint
max ( cp_time ) max_checkpoint_time, -- Duration of the checkpoint in fractional seconds
sum ( cp_time ) sum_checkpoint_time, -- Duration of the checkpoint in fractional seconds
max ( n_dirty_buffs ) max_dirty_buffs, -- Number of dirty buffers at the beginning of the checkpoint
sum ( n_dirty_buffs ) sum_dirty_buffs, -- Number of dirty buffers at the beginning of the checkpoint
max ( n_crit_waits ) max_crit_waits, -- Number of processes that had to wait for the checkpoint
sum ( n_crit_waits ) sum_crit_waits, -- Number of processes that had to wait for the checkpoint
max ( tot_crit_wait ) max_crit_sec, -- Total time all processes waited for the checkpoint - fractional seconds
sum ( tot_crit_wait ) sum_crit_sec, -- Total time all processes waited for the checkpoint - fractional seconds
max ( block_time ) max_block_time, -- Longest any process had to wait for the checkpoint - fractional seconds
sum ( block_time ) sum_block_time -- Longest any process had to wait for the checkpoint - fractional seconds

from syscheckpoint
group by 1 order by 1 ;
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Checkpoint_summary.sql
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Last 10 Checkpoints
select first 10

intvl,
type,
dbinfo( "utc_to_datetime", clock_time),   -- Clock time of the checkpoint
crit_time, -- Fractional seconds spent in critical sections
flush_time, -- Fractional seconds spent flushing dirty pages during the checkpoint
cp_time, -- Duration of the checkpoint in fractional seconds
n_dirty_buffs, -- Number of dirty buffers at the beginning of the checkpoint
n_crit_waits, -- Number of processes that had to wait for the checkpoint
tot_crit_wait, -- Total time all processes waited for the checkpoint - fractional seconds
block_time -- Longest any process had to wait for the checkpoint - fractional seconds

from syscheckpoint
order by intvl desc;
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Checkpoint_last.sql
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Logical Log Performance

• For HDR Planning – How much data will 
be going to the Secondary Servers?

• What is my Log turnover rate?
• Do I have enough Logs?
• Are the Logs too small or too big?
• Goal – Enough Logs for 4 days
• Goal – Turnover 12 to 24 Logs per hour



Logical Log Performance
select "Logs for last 7 days",

count(*) logs_used,
sum( size ) log_pages_used,
dbinfo('utc_to_datetime', min( filltime) ) start_time,
dbinfo('utc_to_datetime', max( filltime) ) end_time,
(dbinfo('utc_to_datetime', max( filltime) ) - dbinfo('utc_to_datetime', min( filltime) )) total_time,
(( max( filltime)) - ( min( filltime) )) total_secs,
((( max( filltime)) - ( min( filltime) )) /60 ) total_minutes,
(((( max( filltime)) - ( min( filltime) )) /60 ) /60 ) total_hours,
( count(*) / (((( max( filltime)) - ( min( filltime) )) /60 ) /60 )) logs_per_hour,
( sum(size) / (((( max( filltime)) - ( min( filltime) )) /60 ) /60 )) pages_per_hour

from syslogfil
where filltime > 0
and ( dbinfo('utc_to_datetime', ( filltime) ) > ( current - 7 units day ));



Logs_usage.sql
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Logical Log Not Backed up
select uniqid, is_current, is_used, is_backed_up, is_new
from syslogs
where is_used = 1
and is_new = 0
and is_temp = 0
and is_pre_dropped = 0
and is_backed_up != 1

order by uniqid;



Logs_not_backup.sql
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Server Ratios Dashboard

• Goal – One SQL Script to Show a 
Status of the Server
– Ratios.sql

• Based on a Union of 16 SQL Scripts
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Sysprofile (onstat -p)
View sysprofile: Current statistics and 

performance information of the server.

name char(32), --profile element name 

value int8 --current value 

The values are re-set to 0 when Informix is 
shutdown and started and when the 
command “onstat -z” is used.

Sysmaster - New 
2019
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Sysprofile = onstat -p

Sysmaster - New 
2019



Sysprofile

Sysmaster - New 
2019
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Server Ratios Dashboard
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Update Statistics Status

• When did Automatic Update Status Last 
Run?

• When did Update Status Last Run for all 
database and tables

43



Aus_last_run.sql
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Upstats_info.sql
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Table Performance and 
Information

• Everything you want to know about your 
tables

• Load results into an Excel Worksheet
• Updated to exclude System tables and 

Indexes
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Questions about Tables
• What tables fit on a page?
• What tables have free space before a new extent?
• How big are the tables?
• What tables have the most lock activity?
• What tables have the most I/O activity?
• What tables have sequential scans?
• What is the buffer read % by table?
• What tables could be partitioned?
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Base Tables

• Systabnames – Basic Table Information
• Systabinfo – undocumented
• Sysptprof – Performance Information
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All the Information about a Table
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Index Performance and 
Usage

• When was my index last used?
– Oncheck –pt database:table

• What is the ration of index reads to 
writes?

• The more reads… the better an index is 
used..
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New Oncheck to Show Index 
Last Used – oncheck -pT
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We will Use Data from 3 
Sources

• Sysmaster database
• Sysadmin database
• System Tables in each database

• Important to join between Sysmaster
and Systables database using table 
partno to avoid duplicate data
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How to Monitor Index Usage
Compare reads and writes on an index…fewer 
reads indicates the index may not be needed 
unless it is a constraint
Select  a.tabname,

b.idxname,
bufreads,
bufwrites,
case

when bufwrites = 0 then bufreads
when bufreads = 0 then 0
else ( bufreads /bufwrites )

end ratio
from systables a, sysindexes b,  outer sysmaster:sysptprof p
where a.tabid = b.tabid
and   p.tabname = b.idxname
and a.tabid > 99;

53

My old script – does 
not handle Indexes 
with the same names 
in different databases



New - How to Monitor Index 
Usage

Compare reads and writes on an index by 
partition …fewer reads indicates the index may 
not be needed unless it is a constraint
select 

t.tabname,
i.indexname,
bufreads,
bufwrites,
case

when bufwrites = 0 then bufreads
when bufreads = 0 then 0
else ( bufreads /bufwrites )

end ratio
from systables t, sysfragments i,  outer sysmaster:sysptprof p
where t.tabid = i.tabid
and i.fragtype = "I"
and   i.partn = p.partnum
and t.tabid > 99; 54



New - How to Monitor Index 
Usage
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New - How to Monitor Index 
Usage
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• GeF
Poor Index Usage

Great Index Usage

Good Index Usage



The Most Costly SQL 
Running

• Collect a snapshot of current running 
SQL and save it (once an hour)

• Summarize and review the results
• Show the Top 10 most Expensive SQL 

on your system
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What is the most expensive 
SQL running?

• Use SQL Trace – Real time capture of 
the cost of what is running (This is a 
separate presentation)

• Use the view Syssqexplain to capture 
what is running now

• Script: syssqexplain.sql
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What is the most expensive SQL 
running? 

• Documented View - Syssqexplain
• Based on internal table Syssdblock and 

Sysconblock
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View: Syssqexplain
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Internal Table: Sysconblock

Sysmaster - New 
2019
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What is the most expensive SQL 
running?
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Syssqexplain.sql
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Questions?

Send follow-up questions to 
Lester@advancedatatools.com
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Advanced DataTools 
Sessions at IIUG World 2019

Mon 9/23 10:15 AM C01. Getting Going With Informix Connection Manager Thomas Beebe

11:30 AM A02. Stories from Database Support Customers Mike Walker

11:30 AM D02. Configuring and using the Informix Warehouse Accelerator Art Kagel

1:30 PM B03. Do Stats Better Art Kagel

Tue 9/24 11:30 AM B07. Do Storage Better Art Kagel

2:45 PM C09. Setting up SSL for Informix Thomas Beebe

Wed 9/25 9:30 AM C11.  Migrating your Informix Instance Mike Walker

10:15 AM A12. Exploring the Sysmaster - my new stuff Lester Knutsen

2:45 PM B15. Set up a Raspberry Pi Mike Walker
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Free Informix Webcasts 
from the IBM Informix Champions

Ø SQL Explain - Using the SQL Optimizer Query Explain 
Plan, by Lester Knutsen 
Ø Thursday, October 31, 2019 at 2:00pm EDT

Ø Update Statistics - Best Practices for Informix DBAs, by 
Lester Knutsen  
Ø Thursday, November 21, 2019 at 2:00pm EDT

Ø Coming in 2020 – Informix Tutorials Webcast Series
Ø One FREE training tutorial a month 

Registration and more information:  
https://advancedatatools.com/Informix/NextWebcast.html
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Informix Training 
Updated for Informix 14.10

Ø October 7-10, 2019 - Informix for Database Administrators 
Ø This course is for new database administrators, programmers, and technical support 

personnel who will be setting up, managing, and tuning IBM Informix databases. 

Informix Training in 2020
Ø May 18-21, 2020 - Informix for Database Administrators 

Ø July 6-9, 2020 - Advanced Informix Performance Tuning

Ø October 5-8, 2020 - Informix for Database Administrators
More information and registration at: 

http://www.advancedatatools.com/Training/InformixTraining.html

Attend classes online on the web or in person at our training center in Virginia.  All you need is a web browser to connect to our 
WebEx training system, and an SSH client (like Putty) to connect to our training lab for hands-on exercises. Each student uses an 
8-core Linux server, with 16GB RAM, SSD drives with Informix 14, and several large databases for benchmark exercises.
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Informix 14 Training

68

Each student in class 
will have a server 
running Informix 
14.10 with:
- 8 CPU Cores
- 16 GB RAM
- 1 SSD Disk
- 1-4 Disks
Class size is limited to 
8 students

Attend online or in 
person!
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Informix Support and Training from the Informix Champions!
Advanced DataTools is an Advanced Level IBM Informix Data Management Partner, and has been an authorized 
Informix partner since 1993. We have a long-term relationship with IBM, we have priority access to high-level support 
staff, technical information, and Beta programs. Our team has been working with Informix since its inception, and 
includes 8 Senior Informix Database Consultants, 4 IBM Champions, 2 IIUG Director’s Award winners, and an IBM 
Gold Consultant. We have Informix specialists Lester Knutsen and Art Kagel available to support your Informix 
performance tuning and monitoring requirements! 

• Informix Remote DBA Support Monitoring 
• Informix Performance Tuning
• Informix Training
• Informix Consulting 
• Informix Development 

Free Informix Performance Tuning Webcast replays at: 
http://advancedatatools.com/Informix/Webcasts.html

Email: info@advancedatatools.com
Web: http://www.advancedatatools.com
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Thank You

Lester Knutsen
Advanced DataTools Corporation

lester@advancedatatools.com

For more information:
http://www.advancedatatools.com


