
DoDo--ItIt--Yourself Session Yourself Session 
Monitoring with Monitoring with OTopOTop

How to use a custom topHow to use a custom top--like like 
program to monitor Oracleprogram to monitor Oracle
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Waiting, Waiting, WaitingWaiting, Waiting, Waiting

While driving While driving -- when you hit trafficwhen you hit traffic
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Waiting, Waiting, WaitingWaiting, Waiting, Waiting
When youWhen you’’re on line at the bankre on line at the bank
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Waiting, Waiting, WaitingWaiting, Waiting, Waiting
When youWhen you’’re coordinating a meeting in re coordinating a meeting in 

different different timezonestimezones
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Is Waiting Important?Is Waiting Important?

When youWhen you’’re at the doctorre at the doctor’’s offices office
Whenever you have things planned back Whenever you have things planned back 
to backto back
Cascading latenessCascading lateness
Little wastes of time between eventsLittle wastes of time between events
Timeliness requires organization, to use Timeliness requires organization, to use 
up all those little pieces of timeup all those little pieces of time
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Waiting in ComputingWaiting in Computing

Unix process context switchingUnix process context switching
Waiting for other processesWaiting for other processes
Time to switch from one to anotherTime to switch from one to another
System/kernel time not available to user System/kernel time not available to user procsprocs
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Waiting in ComputingWaiting in Computing

Disk I/O SubsystemDisk I/O Subsystem
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Waiting in ComputingWaiting in Computing

Network LatencyNetwork Latency
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Computing : DiningComputing : Dining

Disk I/O : Seating CapacityDisk I/O : Seating Capacity
Waiting to get a table can be frustratingWaiting to get a table can be frustrating

CPUs : Cooks CPUs : Cooks 
Waiting for your Waiting for your waitorwaitor, if they don, if they don’’t manage their t manage their 
tables well, slow!tables well, slow!

Memory : Kitchen sizeMemory : Kitchen size
You need enough cooks to handle whatYou need enough cooks to handle what

Processes/Threads : WaitersProcesses/Threads : Waiters
Need to work in parallel, Need to work in parallel, minmizeminmize context switches! context switches! 
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Oracle WaitingOracle Waiting

Organized into named eventsOrganized into named events
Exposed via Data Dictionary viewsExposed via Data Dictionary views
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Oracle Wait Events: Disk I/OOracle Wait Events: Disk I/O

db file sequential readdb file sequential read
Single block read (undo, Single block read (undo, rlbkrlbk, , indxindx))
Table access by Table access by rowidrowid

db file scattered read db file scattered read 
Blocks read & Blocks read & ““scatteredscattered”” as written to buffer as written to buffer 
cache cache 
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Oracle Wait Events: SortingOracle Wait Events: Sorting

direct path readdirect path read
Also during parallel query + hash joinsAlso during parallel query + hash joins

direct path writedirect path write
Create table as selectCreate table as select
Parallel Parallel dmldml
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Oracle Wait Events: SGAOracle Wait Events: SGA

buffer busy waits (read by other session)buffer busy waits (read by other session)
another session is accessing that blockanother session is accessing that block

free buffer waitsfree buffer waits
No free buffers in buffer cacheNo free buffers in buffer cache

library cache pinlibrary cache pin
Compiling/parsing PL/SQL + ViewsCompiling/parsing PL/SQL + Views
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Oracle Wait Events: LocksOracle Wait Events: Locks

latch freelatch free
Serialize access, but no waiting queueSerialize access, but no waiting queue
Process can spin, and request latch againProcess can spin, and request latch again

EnqueueEnqueue
Semaphore, serialize access to somethingSemaphore, serialize access to something
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Oracle Wait Events: OtherOracle Wait Events: Other

db file parallel readdb file parallel read
db file parallel writedb file parallel write
control file parallel writecontrol file parallel write
library cache locklibrary cache lock
Log buffer spaceLog buffer space
log file parallel writelog file parallel write
log file sequential readlog file sequential read
log file switchlog file switch
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Oracle Wait Events: OtherOracle Wait Events: Other

log file switch completionlog file switch completion
log file synclog file sync
SQL*Net message from clientSQL*Net message from client
SQL*Net message to clientSQL*Net message to client
RAC eventsRAC events
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How Do We Watch Events?How Do We Watch Events?

ENTER: Oracle Wait Interface!ENTER: Oracle Wait Interface!
Oracle exposes db kernel memory Oracle exposes db kernel memory 
structures via data dictionary viewsstructures via data dictionary views
Allows us to use SQL to keep an eye on Allows us to use SQL to keep an eye on 
thingsthings
NonNon--transactional, constantly changing transactional, constantly changing 

Even while we are querying!!Even while we are querying!!
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OWI: Important ViewsOWI: Important Views

V$event_nameV$event_name
V$system_eventV$system_event
V$session_eventV$session_event
V$session_waitV$session_wait
V$session_wait_historyV$session_wait_history (10g)(10g)
Others?Others?
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V$event_nameV$event_name
SQL> SQL> descdesc v$event_namev$event_name;;
Name                 Null?    TypeName                 Null?    Type
------------------------------------------ ---------------- ----------------------
EVENT#                         NUMBEREVENT#                         NUMBER
EVENT_ID                       NUMBEREVENT_ID                       NUMBER
NAME                           VARCHAR2(64)NAME                           VARCHAR2(64)
PARAMETER1                     VARCHAR2(64)PARAMETER1                     VARCHAR2(64)
PARAMETER2                     VARCHAR2(64)PARAMETER2                     VARCHAR2(64)
PARAMETER3                     VARCHAR2(64)PARAMETER3                     VARCHAR2(64)
WAIT_CLASS_ID                  NUMBERWAIT_CLASS_ID                  NUMBER
WAIT_CLASS#                    NUMBERWAIT_CLASS#                    NUMBER
WAIT_CLASS                     VARCHAR2(64)WAIT_CLASS                     VARCHAR2(64)
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V$event_nameV$event_name exampleexample
SQL> SELECT event#, name SQL> SELECT event#, name 

2  FROM 2  FROM v$event_namev$event_name WHERE name like 'db%';WHERE name like 'db%';

EVENT# NAMEEVENT# NAME
-------------------- ------------------------------------------------------------

6 6 dbms_file_transferdbms_file_transfer I/OI/O
115 db file sequential read115 db file sequential read
116 db file scattered read116 db file scattered read
117 db file single write117 db file single write
118 db file parallel write118 db file parallel write
119 db file parallel read119 db file parallel read

6 rows selected.6 rows selected.



Saturday, September 23, 2006Saturday, September 23, 2006 ©© 2006 by Sean Hull <shull@iheavy.com>2006 by Sean Hull <shull@iheavy.com> 2121

V$system_eventV$system_event
SQL> SQL> descdesc v$system_eventv$system_event;;
Name                  Null?    TypeName                  Null?    Type
------------------------------------------ ---------------- ----------------
EVENT                          VARCHAR2(64)EVENT                          VARCHAR2(64)
TOTAL_WAITS                    NUMBERTOTAL_WAITS                    NUMBER
TOTAL_TIMEOUTS                 NUMBERTOTAL_TIMEOUTS                 NUMBER
TIME_WAITED                    NUMBERTIME_WAITED                    NUMBER
AVERAGE_WAIT                   NUMBERAVERAGE_WAIT                   NUMBER
TIME_WAITED_MICRO              NUMBERTIME_WAITED_MICRO              NUMBER
EVENT_ID                       NUMBEREVENT_ID                       NUMBER
WAIT_CLASS_ID                  NUMBERWAIT_CLASS_ID                  NUMBER
WAIT_CLASS#                    NUMBERWAIT_CLASS#                    NUMBER
WAIT_CLASS                     VARCHAR2(64)WAIT_CLASS                     VARCHAR2(64)
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V$system_eventV$system_event exampleexample
SQL> SELECT event, SQL> SELECT event, average_waitaverage_wait
2  FROM 2  FROM v$system_eventv$system_event
3  WHERE event like 'db file%';3  WHERE event like 'db file%';

EVENT                             AVERAGE_WAITEVENT                             AVERAGE_WAIT
------------------------------------------------------------------ ------------------------
db file sequential read           .67db file sequential read           .67
db file scattered read            1.12db file scattered read            1.12
db file single write              .01db file single write              .01
db file parallel write            .44db file parallel write            .44
db file parallel read             1.52db file parallel read             1.52
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V$session_eventV$session_event
SQL> SQL> descdesc v$session_eventv$session_event;;
Name                Null?    TypeName                Null?    Type
-------------------------------------- ---------------- --------------
SID                          NUMBERSID                          NUMBER
EVENT                        VARCHAR2(64)EVENT                        VARCHAR2(64)
TOTAL_WAITS                  NUMBERTOTAL_WAITS                  NUMBER
TOTAL_TIMEOUTS               NUMBERTOTAL_TIMEOUTS               NUMBER
TIME_WAITED                  NUMBERTIME_WAITED                  NUMBER
AVERAGE_WAIT                 NUMBERAVERAGE_WAIT                 NUMBER
MAX_WAIT                     NUMBERMAX_WAIT                     NUMBER
TIME_WAITED_MICRO            NUMBERTIME_WAITED_MICRO            NUMBER
EVENT_ID                     NUMBEREVENT_ID                     NUMBER
WAIT_CLASS_ID                NUMBERWAIT_CLASS_ID                NUMBER
WAIT_CLASS#                  NUMBERWAIT_CLASS#                  NUMBER
WAIT_CLASS                   VARCHAR2(64)WAIT_CLASS                   VARCHAR2(64)
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V$session_eventV$session_event exampleexample
SQL>  SELECT SQL>  SELECT sidsid, event, , event, average_waitaverage_wait FROM FROM v$session_eventv$session_event
2  WHERE event like 'db file%';2  WHERE event like 'db file%';

SID EVENT                          AVERAGE_WAITSID EVENT                          AVERAGE_WAIT
---------- ------------------------------------------------------------ ------------------------
137 db file sequential read                2.42137 db file sequential read                2.42
143 db file sequential read                3.03143 db file sequential read                3.03
154 db file sequential read                1.64154 db file sequential read                1.64
154 db file scattered read                  .93154 db file scattered read                  .93
155 db file sequential read                2.26155 db file sequential read                2.26
156 db file sequential read                 .16156 db file sequential read                 .16
157 db file sequential read                 .15157 db file sequential read                 .15
157 db file scattered read                 1.04157 db file scattered read                 1.04
157 db file parallel read                   .01157 db file parallel read                   .01
160 db file parallel write                  .44160 db file parallel write                  .44

10 rows selected.10 rows selected.
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V$session_waitV$session_wait
SQL> SQL> descdesc v$session_waitv$session_wait
Name                  Null?    TypeName                  Null?    Type
------------------------------------------ ---------------- ------------------
SID                            NUMBERSID                            NUMBER
SEQ#                           NUMBERSEQ#                           NUMBER
EVENT                          VARCHAR2(64)EVENT                          VARCHAR2(64)
P1TEXT                         VARCHAR2(64)P1TEXT                         VARCHAR2(64)
P1                             NUMBERP1                             NUMBER
P1RAW                          RAW(4)P1RAW                          RAW(4)
P2TEXT                         VARCHAR2(64)P2TEXT                         VARCHAR2(64)
P2                             NUMBERP2                             NUMBER
P2RAW                          RAW(4)P2RAW                          RAW(4)
P3TEXT                         VARCHAR2(64)P3TEXT                         VARCHAR2(64)
P3                             NUMBERP3                             NUMBER
P3RAW                          RAW(4)P3RAW                          RAW(4)
WAIT_CLASS_ID                  NUMBERWAIT_CLASS_ID                  NUMBER
WAIT_CLASS#                    NUMBERWAIT_CLASS#                    NUMBER
WAIT_CLASS                     VARCHAR2(64)WAIT_CLASS                     VARCHAR2(64)
WAIT_TIME                      NUMBERWAIT_TIME                      NUMBER
SECONDS_IN_WAIT                NUMBERSECONDS_IN_WAIT                NUMBER
STATE                          VARCHAR2(19)STATE                          VARCHAR2(19)
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V$session_waitV$session_wait exampleexample
SQL> insert into SQL> insert into sean_testsean_test select * from select * from sean_testsean_test;;

SQL> SELECT eventSQL> SELECT event

2 FROM 2 FROM v$session_waitv$session_wait

3 WHERE 3 WHERE sidsid = = ‘‘140140’’;;

EVENT                      EVENT                      

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

free buffer waitsfree buffer waits
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Manual Querying: ProblemsManual Querying: Problems

Constantly changingConstantly changing
DonDon’’t have historical data t have historical data 

10g has 10g has V$session_wait_historyV$session_wait_history
Other?Other?



Saturday, September 23, 2006Saturday, September 23, 2006 ©© 2006 by Sean Hull <shull@iheavy.com>2006 by Sean Hull <shull@iheavy.com> 2828

Is There A Better Way?Is There A Better Way?

Want a polling tool which is lowWant a polling tool which is low--impactimpact
Want to use via SSH loginWant to use via SSH login
Easy install, Curses library might be idealEasy install, Curses library might be ideal
Do we have examples to model something Do we have examples to model something 
new?new?
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We All Use + Love TOP!We All Use + Love TOP!
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Why We Like TopWhy We Like Top

At a glance view of heaviest processesAt a glance view of heaviest processes
Memory UsageMemory Usage
Disk UsageDisk Usage
Load AverageLoad Average
CPU Busy/IdleCPU Busy/Idle
Add/Remove/Sort columnsAdd/Remove/Sort columns
Control the update intervalControl the update interval
Color highlightingColor highlighting
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Have You Heard of Have You Heard of mtopmtop??
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mtopmtop –– help screenhelp screen
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mtopmtop -- variablesvariables
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mtopmtop -- recommendationsrecommendations
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Why Why mtopmtop is popularis popular

At a glance view of processesAt a glance view of processes
Slow Query feedbackSlow Query feedback
dbdb uptimeuptime
Version, enabled features, addVersion, enabled features, add--onsons
Various Sorting optionsVarious Sorting options
Locking, and related waiting activityLocking, and related waiting activity
Sorting activity, and related waitingSorting activity, and related waiting
OS information, load average etcOS information, load average etc
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Why Why mtopmtop is Popularis Popular

Explain a process (SQL in a session)Explain a process (SQL in a session)
Kill a process (session)Kill a process (session)
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Inspiration.  We need Inspiration.  We need otopotop!!

Session monitoring w/drill downSession monitoring w/drill down
System event monitoring w/drill downSystem event monitoring w/drill down
Various other infoVarious other info

MemMem, disk, swap, load, disk, swap, load
SID, Hostname, etcSID, Hostname, etc
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otopotop –– system event monitoringsystem event monitoring
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otopotop –– system event monitoringsystem event monitoring
otopotop was using this query:was using this query:

SELECT SELECT a.sid,a.event,a.time_waiteda.sid,a.event,a.time_waited,,
a.time_waiteda.time_waited / / c.sum_time_waitedc.sum_time_waited * 100 * 100 pct_wait_timepct_wait_time,,
round((sysdateround((sysdate -- b.logon_timeb.logon_time) * 24) ) * 24) hours_connectedhours_connected
FROM FROM v$session_eventv$session_event a, a, v$sessionv$session b,b,
(select (select sidsid, , sum(time_waitedsum(time_waited) ) sum_time_waitedsum_time_waited
FROM FROM v$session_eventv$session_event
WHERE event not in (...)WHERE event not in (...)
HAVING HAVING sum(time_waitedsum(time_waited) > 0 group by ) > 0 group by sidsid) c) c

WHERE WHERE a.sida.sid = = b.sidb.sid
AND   AND   a.sida.sid = = c.sidc.sid AND   AND   a.time_waiteda.time_waited > 0> 0
AND   (AND   (a.time_waiteda.time_waited / / c.sum_time_waitedc.sum_time_waited) < 1) < 1
ORDER BY ORDER BY pct_wait_timepct_wait_time descdesc
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otopotop –– session monitoringsession monitoring
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otopotop –– session monitoringsession monitoring

Performing a sort Performing a sort 
SELECT a, b, c FROM SELECT a, b, c FROM sean_testsean_test order by a;order by a;

otopotop was monitoring using this query:was monitoring using this query:
SELECT sid,seq#,event,p1,p2,p3, SELECT sid,seq#,event,p1,p2,p3, wait_timewait_time
FROM FROM v$session_wait_historyv$session_wait_history
WHERE WHERE sidsid = ?= ?
AND event not in (AND event not in (……))
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otopotop -- helphelp



Saturday, September 23, 2006Saturday, September 23, 2006 ©© 2006 by Sean Hull <shull@iheavy.com>2006 by Sean Hull <shull@iheavy.com> 4343

otopotop -- helphelp

otop option otop option ““hh””
Show commands that interactively change Show commands that interactively change 
otopotop’’s behaviors behavior
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otopotop -- parametersparameters
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otopotop -- parametersparameters

SELECT name, valueSELECT name, value
FROM v$parameterFROM v$parameter
WHERE isdefault = WHERE isdefault = ‘‘FALSEFALSE’’
otop option otop option ““pp””
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otopotop -- prerequisitesprerequisites

PerlPerl (tested on 5.8)(tested on 5.8)
Oracle (tested on 9.2,10.2)Oracle (tested on 9.2,10.2)
DBI (tested on 1.51)DBI (tested on 1.51)
DBD::OracleDBD::Oracle (tested on 1.17)(tested on 1.17)
Curses (tested on 1.14)Curses (tested on 1.14)
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otopotop -- installinginstalling

Install Oracle 10g (Win32 or Unix)Install Oracle 10g (Win32 or Unix)
On Windows install On Windows install ActiveStateActiveState PerlPerl

http://http://www.activestate.com/perlwww.activestate.com/perl//
perlperl ––MCPAN MCPAN ––e shelle shell

CPAN> install DBICPAN> install DBI
CPAN> install CPAN> install DBD::OracleDBD::Oracle
CPAN> install CPAN> install Curses::FormsCurses::Forms

Download Download otop.tgzotop.tgz from here:from here:
http://http://www.iheavy.com/otopwww.iheavy.com/otop//
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otopotop -- supportedsupported

Linux 2.2, 2.4, 2.6 (any version Linux 2.2, 2.4, 2.6 (any version w/Perlw/Perl))
Windows XP, 2k, NT (Windows XP, 2k, NT (ActivestateActivestate PerlPerl))
Oracle 9.2,10.2Oracle 9.2,10.2
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otopotop -- futurefuture

How about toggling session history?How about toggling session history?
How about toggling session How about toggling session trace?trace?
How about killing a session?How about killing a session?
How about thresholds for certain events?How about thresholds for certain events?
How about color coding for easier viewing How about color coding for easier viewing 
atat--aa--glance?glance?
How about sortingHow about sorting

top disk I/O, top CPU, top MEM activitytop disk I/O, top CPU, top MEM activity
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otopotop -- futurefuture

How about db recommendations?How about db recommendations?
SGA settings, redolog file sizes, backupsSGA settings, redolog file sizes, backups
Missing indexes, too many indexesMissing indexes, too many indexes
Missing bind variables in queriesMissing bind variables in queries
Patch/upgrade recommendationsPatch/upgrade recommendations
Security checksSecurity checks
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OWI BibleOWI Bible

Oracle Wait InterfaceOracle Wait Interface
By RichmondBy Richmond SheeShee, , 
KirtikumarKirtikumar DeshpandeDeshpande and and 
K. K. GopalakrishnanGopalakrishnan



Saturday, September 23, 2006Saturday, September 23, 2006 ©© 2006 by Sean Hull <shull@iheavy.com>2006 by Sean Hull <shull@iheavy.com> 5252

Rally the Troops!Rally the Troops!
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Please Contact MePlease Contact Me

Interested in this project?Interested in this project?
Collaboration is a great way to learn about Collaboration is a great way to learn about 
Oracle, and expand your skills.Oracle, and expand your skills.
OS, Data Dictionary, Perl programming, OS, Data Dictionary, Perl programming, 
and so onand so on
shull@iheavy.comshull@iheavy.com
917.442.3939917.442.3939

mailto:shull@iheavy.com
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