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Why Analyze

* “The Database is Slow’!

— Storage, CPU, memory, runqueues all affect the
performance

— Know what specifically is causing them to be slow
* To build a profile of the application
* To check scalability

— You have developed against non-RAC
* Will it scale up in RAC?

— Currently it runs with 100 users
* What will happen if we have 10007?
* Effective Tuning
— take a baseline before some tuning exercise
— re-measure to see if the tuning was effective
— check the resource usage of applications



What to Measure

* Timing of Events

— An Oracle session is in any of these three states
* Doing something useful (consuming CPU) U
* Waiting for some resource (a block from disk, a latch) W
* |ldle (Waiting for some work from the user) I

— Total Time = U+W+|
— Accurately measure each component
* Resource Usage

— Latches, Locks
— Redo, Undo
— Logical I/O



Inter-instance Round Trip Times

Requesting Instance Network Receiving Instance
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How to Get the Times

* You can get these times by examining the session in real

time

sefect state, seconds in_ wait, wait time,

event

from vdsession

where sid = <(sessionid>
* There are several issues

— You should be watching in real time

— You will miss the times when these events are past

— How will you know the sessionlD in advance?

* Other Option — Tracing

* There is an event called 10046 which allows you to
enable tracing in sessions



Enabling Trace

SQL Trace can be enabled by

alter session set Jyf_trace = true;,

You can set the event at the session level so that it can
capture the wait events.

’ !
alter session set events 10046 trace naime

!
conteXxt f%rexwmm fevel 12

It produces a trace file similar to sqgl_trace, but with
extended trace data

— With information on how much time was spent where
It creates a trace file in the user_dump_dir
— In 11g, the udump dir is inside the diag structure



Different Session

* To set SQL Trace in a different session
dbms _system set _sql/ _trace_in_session
(csid>, cserial?b, true);
* To set 10046 Trace in a different session:

Jﬁma_ayatem. set _ev
((J‘i([), <Jer#>,10046, <fevef7z;f>,nuff)

— The same effect as

’ !
alter session set events 1001,6 t race name

context forever, feve S <fe1/ef7#>'



DBM_MONITOR

* From 10g onwards, you can enable it any other session

Eejz'n
dhms monitor. session trace enahble (
session_1d =) 131,
serial _num iR ae.__ To capture wait
watts =) rue, events
binds =) true
), To capture bind
’ variables
end;




Analyzing

. . EXEC
* Tracefiles are not quite readable Bo:cmroo0, emgioz0, peo,
* To analyze the tracefile (SQL Trace or . r=c. dep=1. 0 g=4. p/ =2

the 10046 Trace) 128
4696890449895
— Atool called tkprof FETCH
#tffrof ﬂllﬂ_ora_yzolf.trc #ﬁ-'c=°'9=1°j”f=°'cr=lfﬂ
ﬂllﬂ_ora_yzolf.out ydep=1,0g9=4, plh=285395

explai n=aru /aru waits=vyes Fo
S 4 u J 8}04500;?2%#& id=1

pos =1 o£j=18 0J9='W

Jg}/&-‘-—‘no

* Other Analyzers SHADEX FONWD OB (cr =4
— Trace Analyzer (downloadable from  time=c ws cest=4 size=
MetaLink) SIAT #H2 id=2 cnt=1 pid

: 0obj = op="SHEX RANGE
— Third party analyzers (ff ijf,"_jo e

° HOtSOS PrOﬂIer O time=0 us cost=3 ST L

* Trivadis TVD$XSTAT analyzer GLOSE
Ha : €=0, 6 =414K500, c[eJo=1 , U

696890491640



Trace Analyzer

A much better tool to analyze trace files.

Refer to MetaLink Doc 224270.1 for download and
instructions on use

A small zip file, with bunch of directories

Connect as SYS and run tacreate.sql to create the Trace
Analyzer schema (TRCANLZR)

Run it

cd trca/run

sqglplus trcanfzr/trcanfzr

@ rcanfzr <tracefife name in udump dir>
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Output

al ue Joa.s.set[ to trcanfzr..syf:

@w_?ﬂfﬂ@% ﬁllﬂ_ora_yzog.trc

anal yzing ﬂJlﬂ_ora_jzog. tre

race %afyzer comffetec[.
eview fz'r&t trcanf_zr_error.fOJ fz'fe for Jao&&z’ﬁfe fataf errors.

eview next trcanfzr_zz&&l.focy for parsing messages and totals.

co in no enerated ifes inte Socal direc r . .
AR 4 Thése files are produced in

W &fea&e 11.1.0.7.0 - ﬁot[uctz’on on Wd €i‘the |OC8| d|r:eoq;t02ry

of]rijﬁt (c) 1982, 2007, C)‘acfe. ﬁ[ rithJ reserved.

adding: trcanfzr 22881 _c. htm/ (c[effatez[yo?:)
adding: trcanfzr_ 22881 _c./fog (c[effatec[ 827:)
adding: trcanfzr 22881 c.txt (c[effatec[ 81,7:)

adding: trcanfzr_zz&&l.tffrof (cfeffatet[ 85%’) 11



Trace Analyzer

* It generates
— The log file of the run. Scan for errors.
— The tkprof output of the trace file
— The analysis in text format
— The analysis in html format

Trace Analyzer 11.3.0.2 Report: trcanlzr 22881l.html

011101 _ora 9205.trc (187834 bytes)

Total Trace Response Time: 1647.264 secs.

2009-DCT-28 11:15:00.603 ({start of first db cell in trace).
2008-0CT-28 11:42:27.866 (end of last db call in trace).
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The Connection Pool Effect

Most applications use connection pool
A “pool” of connections connected to the database

When the demand on the connection from the pool
grows, the pool creates new database sessions

When the demand lessens, the sessions are
disconnected

The SID is not known
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Enabling Tracing in Future Sessions

* Service Names start tracing when any session
connected with that service name will be traced

ejin

(

Warning: This is case
’ _ ! W I “« ”
service_ name =) , sensitive; so “app
and “APP” are

dbms monitor. serv_mod _ trace _enable

different.

action_ name =)

dhms monitor. all actions,

watts =) true,

binds =) true
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What's Special About RAC

* Multiple Instances = multiple hosts
* The tracefiles are on different hosts
* Application connect through a connection

pool Tracefile
generated
here
3
(a8
c
=
Q
c
c
0 .
© Tracefile
generated
here
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Multiple Tracefiles

Tracefiles are generated for each Oracle session

S0, a single user’s action can potentially go to many
sessions - many tracefiles

Workaround: create only one session in the connection
pool

All tracefile
generated
here
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Mixed Activities

But that does not solve the problem

The single Oracle session will service activities of many
users

So the tracefile will have activities of all users; not just
the user you are interested In.

A single tracefile
is generated here
for all users
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Consolidation of Tracefiles

* The trcsess utility comes handy in that case
— It combines all tracefiles into one!

trcsess ouﬁfut=afftracea.trc Jervice=aff

. trc

— It creates the tracefile alltraces.trc from all the tracefiles in
that directory where activities by all sessions connected
with the app service

* Now you can treat this new tracefile as a regular
tracefile.

$ t@frqf alltraces. trc alltraces. ocut Jyw=no
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TRCSESS

* The utility has many options

trcsess /outJaut=<outJaut i /e name >/

/JeJJz'on—':(JeJJz'on jﬂ
/cfz'entz'x[==<cfz'entz'¢[>/ [Jervice=<a‘ervice
name)/ /actz'on—"—'(actz'on name)/
/moc[ufe:-(mocfufe name)/ Ctrace fz'fe name s>

Output=<out]aut fz'fe name’ out put destination
([efauft lfez'nj standard cut put .

SEeSS10N=¢session jc[) sesstion to he traced.

Xssion id is a combination of lzgjjanc[ rial#
e. q. §.13.

clientid=cc/ientid> c/fientid to be traced.
service=<service name> service to be traced.
action=<action name> action to be traced.

modul e=¢ mo du/fe name> module to be traceds
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Other Profiles

* So far we talked about timings of various activities

* Applications consume resources

— Buffers (consistent gets)
* Which in turn drives the I/O up

— Latches (cache buffer chains, library cache, etc.)
— Locks

- CPU

— Redo Generation

* All these resources affect the scalability of the
applications

— Especially in RAC
* You need to measure these resource stats as well

20



Scalability

Avlany develop apps \

against a database running
on their laptops; deem the
performance acceptable

and assume that the

Perfectly scalable

Response Time

Number of Sessions

STARWOOD -




Source of Resource Stats
* The best source is VISESSTAT

select name, value
from vJ&eJJtat S , VJJtatname n
where n.statistickh = s.statistich
and

n. name 1 n (

'wuaecf 5}/ t his J‘GJJZ'O”',

4 , /
7‘6[[0 ST L€

J

and sid = 149;
* Take measurement before and after the application run
* Measure the difference; it's the resource utilized
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Runstats Package

* Tom Kyte has an excellent package that can automate
this for you.

— http://asktom.oracle.com/pls/asktom/ASKTOM.download_file?p
* This allows you to build a test harness

1. G exec rundats_pkg.rs_start;

2. Run the application

3. G exec rundats_pkg.rs_middle;

4. Run the application (changed)

5. G exec rundats_pkg.rs_stop,

* |t shows the difference between the two runs for latches
and statistics

23


http://asktom.oracle.com/pls/asktom/ASKTOM.download_file?p_file=6551378329289980701

menqueue Fash chains

1,573

mrow cachke oﬁject&
1, 678

m..l;ytew received via ﬁg*%&t from client
1,935

mczlc/;e Euffera chains
3,688

W..unt[o cﬁanje vector s7Ze
4, 420

m..ﬁyteJ sent via :5@*%025 to client
4, 560

m..ﬂaquec[ Ii me
6, 900

W..taﬁfe SCcCan rows jotten
8, co2

m..recfo s7 Ze
7o, 944

W..Je&&z’on uga memory max
131,036

m..aea‘aion pga memory max
131, 072

* Shows the resources have heen consumed — latches and other 24
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What about Future Sessions

* Another procedure in DBMS_MONITOR
begin

dhms monitor. client id stat enable (' @foﬂﬁ?
r)’
end;

* |t enables statistics collection for all client calls with client
identifier CLIENT1

* You set the client identifier by
ﬁej i n

dbms session. set i t[entz'fz'er (' ‘foff/ﬁ? ’);
end;
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Recording of Stats

* The stats are exposed through VSCLIENT STATS

3@ desc vdclient stats
N me NS 7 Type

VIRGH R (s 4 )
STAT JD NCBER.
STAT N

VIRGH (s 4 )
VLT NCOLER

* The stats are aggregated, i.e. all the stats are for a
specific client_identifier; not individual sessions

* A subset of the stats; not all

26



l VSCLIENT STATS

3@ select st at _name, value
2 from vdclient stats

3 where client identifier = " GLIEN ' ;

Only 27 stats were
captured; not all.

oooooo

ajgafic_atz'on wat t €1t me

g;




Other Stats Collection

* On Service Name and/or Module Name and Actions
* Here we want to capture sessions starting with
begin

dbms monitor. serv _mod act stat enable

, !
service _name =) W,

modul e name

action _name

) Default is all
actions

(




Checking Stats Collection

* To find out which type of aggregation is enabled
3@ desc %W_Wf%

Ky me NS/ 7 Type

AGGREGAT I CN TYLE VARG (21 )
TRIARY I D VARG (< 1)
CELITIER ID VIRGIHER (18 )
TCEHITIER ID VERGHEER (52 )
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Other Sessions

* How do you start measuring when the session is not yet
connected?

— When the stats on individual sessions is desirable
— When the client id, service, etc. are not alterable

* BYOT - Build your own tool

— Create a post-login trigger to write the stats at the
beginning of a session to a table

— Write the values at the end of the session using a pre-
logoff trigger

— Measure the resource usage(the difference)
* Download the scripts to build the complete tool from my

blog.

— http://arup.blogspot.com/2010/09/other-day-i-was-putting-together-
my.html
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Inference from Resource Usage

 Watch out for stats that increase with load

— Redo size
* More the redo, more time for I/O and redo latches
— Session Logical Reads
* More |/O, indicates more buffers
* More inter-instance locking, messaging
* DW environment: more buffer flush
— Cache Buffer Chain Latch
* More latching = more CPU usage
— If these stats and latches are high, the application will
scale negatively
— If you test in a small environment, you must measure it to
test its scalability on a much bigger system.
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Putting it all Together

* Profile Components
— 10046 Tracing
— Combining Traces to a Single File
— Getting the time spent at different components
— Gather Resource Usage
* Strategy
— Capture all the profile components
— Make changes to your app
— Capture all the profile components
* Decision
— Better, worse?
— How much?
— Decide on the next course of action — the scientific way.
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Thank You!

Questions?

Email. arup@proligence.com
Blog: arup@blogspot.com
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