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Who Am I? 
•  Studied economics, mathematics and computer 

science at Cal Polytechnic State University San Luis 
Obispo, California, USA. 

•  Started working with Oracle technology in 1989 as a 
Forms 2.3 developer on Oracle version 5. 

•  Soon after started performance firefighting daily. 
•  Co-founded both Oracle’s Core Technology and 

System Performance Groups. 
•  Left Oracle to start OraPub, Inc. in 1998. 
•  Authored 24+ technical papers and worked in 31 

countries. 
•  Author two books: Oracle Performance Firefighting 

and Forecasting Oracle Performance. 
•  Teaches performance analysis around the world. 
•  Oracle ACE Director. 
•  Blogs performance research: A Wider View 
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focusing exclusively on Oracle systems performance analysis 

•  Research Blog 

•  Free Tools 

•  Free Presentations 

•  Free Papers 

•  Books 

•  Consulting 

•  Training 

Resources 

Automated.  Interactive. 
Oracle SE Performance Analysis 

 
www.storifree.com 

www.stori.orapub.com 
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Agenda 

•  Always remember these four things. 
•  Get the diagnostic data 
•  Building the framework 
•  Example 
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Always remember 
these four things. 
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Insurance 
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Quantitative 
trustworthy, repeatable, 

demonstrable 
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Suppose I need to process 
100 pieces of work. Each 
piece takes 1 second to 

process. How long will take 
take to process all 100 pieces? 

This presentation was given by Craig Shallahamer at the NoCOUG conference on 15-AUG-2013.
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Serialization is death. 

E = 
Parallelization 

Pieces of work  X  Time to process a piece of work 

(understanding elapsed time) 
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Tell a 
story. 

understandable 
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Get the diagnostic 
data 

 
Build the framework. 
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Limiting data 
source to 

Oracle 
views. 
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This book changed my life! 

System Performance Tuning 
 
Gian-Paolo D. Musmeci 
Mike Loukides 
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O/S – CPU utilization 

U = R
C

= busy_ time
busy_ time + idle_ time

U=469/(469+970)= 0.33 

ROT: Once utilization gets into the 
80%’s, performance is noticeably 

impacted. 

base view: v$osstat!
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OS – IO R/W Response Time 
ROT: Single block synchronous reads 
should be than 10ms. Write requests, 

less than 5ms. 

base view: v$system_event!
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ROT: If a “more data” event contains significant time, it is a clue calls 
from the client process are taking too long. Could be lots of data to 

transfer, network latency issues, etc. Also do “tnsping”, look at 
network throughput, use some basic OS tools like netstat. 

OS – Network Time 

base view: v$system_event!
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OS – Memory Capacity 
If you suspect a memory 
issue, check with your OS 
Administrator to ensure 
Oracle is collecting and 
reporting correctly. 

Memory Capacity =  
10737418240 / 1024/1024/1024 = 
10 GB 

base view: v$osstat!
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OS – Oracle Memory Requirements 

Add both SGA and 
PGA. 

 
PGA: Use max 

“Alloc (MB) from 
either Begin or 

End”. 

Mem Req = 3.3 GB 

base views:!
v$sgastat,!
v$pgastat!
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OS – Memory Utilization 

U = R
C

= 3.3
10.0

= 0.33 = 33%

Remember this 33% is only for THIS instance 
and does not include any other memory. 

ROT: If memory utilization is greater than 75%, 
performance can be significantly impacted. It can 

affect CPU and IO performance... really bad. 
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What is the OS 
bottleneck? 

 
Is there is a bottleneck? 
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This is 
analysis is 
NOT based 
on the 
previous 
AWR data. 

Where did 
Stori get the 
data? 
 
Which area 
provides 
opportunity? 
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The answer is... 
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Oracle Time Based Analysis 
•  Modern Oracle performance analysis is about 

meeting user and business requirements, in 
large part by reducing time. 

•  Time to “run” a SQL statement, a batch job, a 
module, or business function. 

•  Batch jobs: Focus on reducing duration. 
•  OLTP: Focus on reducing elapsed time. 
•  Unit of Work Time Based Analysis focuses on 

the time it takes to process a single unit of work 
and allows the unification of an Oracle analysis 
with Operations Research. 
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Elapsed time 
from an Oracle time perspective. 

Elapsed Time = CPU Time + Wait Time 

Single Session 

CPU  = 11!
Wait =  9!
---------!
E    = 20!
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It’s a lot about 
instrumentation. 

Instrumentation is the branch of science that deals with 
measurement and control in order to increase efficiency."

"
Oracle’s kernel code instrumentation allows us to better 
understand where Oracle processes spend their time."

"
We could instrument our workday by keeping records of 

where we spent our time. The result would be a time card. 
We can ask Oracle for its “time card.”"
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Source code instrumentation. 
•  Instrumented source code has time-gathering functions 

placed into the source code enabling an understanding of 
where time is spent. 

•  It can enable fast and accurate diagnosis. 

•  Yes, there is overhead but without instrumentation you 
have a limited understanding of where the performance 
problems reside. 

•  Sampling is another option; less disruptive but cannot 
provide completely accurate information and sometimes 
cannot provide the detail needed. 

•  There are different levels/types of instrumentation. 

This presentation was given by Craig Shallahamer at the NoCOUG conference on 15-AUG-2013.
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There is actually a “family” of 
core wait event views. 

•  v$event_name. Lists all Oracle wait events including their 
Oracle assigned classification. 

•  v$system_event.  High-level view of all wait events. 
•  v$session_event.  A high-level session specific view of wait 

events.  Time is updated when a new event is waited upon. 
•  v$session_wait and v$session (10g+).  A low-level session 

specific view of wait events.  Time may be updated only 
every three seconds. 

•  v$event_histogram (10g+). Storing wait times occurrences 
by event, a better understanding of wait times is possible. 
Waits times are skewed from their average. 
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Oracle wait time over an interval. 

base view:!
wait: v$system_event!
cpu : v$sys_time_model!

NI Wait time = 587 + 565 + 470 + 235 +176 + 180 + other = 1848 sec 
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Oracle process CPU consumption 

base view:!
v$sys_time_model!

Total CPU =  
3641 + 84 = 3725  
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Database time 

NI Wait time = 587 + 565 + 470 + 235 +176 + 180 + other = 1848 sec 
CPU time = 3641 sec = DB CPU = Oracle foreground process CPU time 
Big Bar Time = DB time = 5489 sec = NI Wait time + CPU time 

“DB time” does NOT include 
background process CPU 

consumption, though all OS 
processes compete for CPU 

resources. You decide. 

NI Wait Time 

CPU Time 

This presentation was given by Craig Shallahamer at the NoCOUG conference on 15-AUG-2013.
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Don’t start the story here. 
How can I help you? get oracle wait time by event top 6        !
!
direct path read,2530.741517!
enq: TX - row lock contention,2432.46223!
db file sequential read,1445.357118!
log file sync,168.80679!
log file parallel write,154.141394!
read by other session,85.438134!
!
How can I help you? get chart bigbar oracle events!
!
work/1376145486_oracle_event_x_BB.png!
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Start the story at a 
high and natural level. 

How can I help you? get chart bigbar oracle!
!
work/1376085158_oracle_x_BB.png!
!
How can I help you? get stats systimemodel db%cpu!
!
db cpu, 12689550897!
!
How can I help you? get stats systimemodel background%!
!
background elapsed time, 316661099!
background cpu time, 75689503!
!
How can I help you? get oracle cpu consumed!
!
12689.551!
!
How can I help you? get oracle wait time by class nonidle!
!
io,4358.5107!
nonio,2671.060637!

base views:!
v$sys_time_model!
v$system_event!
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Classification: 
Oracle Non-

Idle Wait Time 

How can I help you? get oracle wait time by class nonidle!
!
io,4358.5107!
nonio,2671.060637!
!
How can I help you? get chart pie oracle wait!
!
work/1376066046_oracle_wait_x_pie.png!
!

base view:!
v$system_event!
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Classification: 
Oracle IO 
Wait Time 

How can I help you? get oracle wait time by class io!
!
ior,4161.957686!
iow,196.553014!
!
How can I help you? get chart pie oracle io!
!
work/1376066169_oracle_io_x_pie.png!

base view:!
v$system_event!
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Classification: 
Oracle Read IO Wait Time 

How can I help you? get oracle wait time by event class ior top 3!
!
direct path read,2530.741517!
db file sequential read,1445.357118!
read by other session,85.438134!
!
How can I help you? get oracle wait time by event name db%seq%read!
!
db file sequential read,1445.357118,8.609004!

base view:!
v$system_event!
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Classification: 
Oracle Non-IO 

Wait Time 

How can I help you? get oracle wait time by event class nonio top 3!
!
enq: TX - row lock contention,2432.46223!
log file sync,168.80679!
enq: TX - index contention,38.995883!
!
How can I help you? get chart bigbar oracle nonio!
!
work/1376066704_oracle_nonio_x_BB.png!

base view:!
v$system_event!
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Watch the story develop 
and the solutions appear. 

How can I help you? get oracle wait time by event top 6        !
!
direct path read,2530.741517!
enq: TX - row lock contention,2432.46223!
db file sequential read,1445.357118!
log file sync,168.80679!
log file parallel write,154.141394!
read by other session,85.438134!
!
How can I help you? get chart bigbar oracle events!
!
work/1376145486_oracle_event_x_BB.png!
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Firefighting Diagnostic Template 

Go to 
OraPub.com 
and search 
for “ff diag”  
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Oracle TBA 
Template 

http://filebank.orapub.com/perf_stats/ORTA_Template_2e.pdf!

Moving people to 
thinking in a pure 
response time like 

way... 
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Limiting data 
source to 

Oracle 
views. 
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Think and Ask... 
What type of SQL are we looking for? 

Situation: 

•  High consuming CPU SQL ... want to 
tune (oltp) and parallelize (DW, oltp) 

•  Available CPU, so parallelize long run 
SQL. 

•  High consuming IO read SQL ... want to 
reduce IO read consumption. 

•  Row level locking SQL ... DML that 
changes one or more rows. 

  CPU/LIO/Buffer Gets 
  PIO-R 
  DML 
  Sorting 
 Query 
  Parsing 
  Long running 
  ... 

base views:!
v$sql (Statspack),!
v$sqlstats!
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base views:!
v$sql (Statspack),!
v$sqlstats!

Once you know the 
type of of SQL you’re 
looking for, Statspack 

and AWR will like 
have categorized the 
SQL for you, making 

it easy to find the 
SQL that warrants 

your attention.  
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Find top elapsed time SQL. 

Goal? 
Reduce elapsed time 

through reducing 
resource consumption 

and/or parallelizing. 

How can I help you? get sql id by elapsed_time_s top 3 value!
!
8pq06s4k5vsm1 (2819.236835) bgx1d4x6bk1vk (1325.145248) 5p8xmhxhb401j (1323.546347)!
!
How can I help you? get chart pie appl sql id by elapsed_time_s!
!
work/1376068709_appl_sql_elapsed_pie.png!
!

base views: v$sql (Statspack), v$sqlstats!
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Find top CPU time SQL. 

Goal: 
Reduce elapsed time 
by CPU consumption 

(serial) and/or by 
increasing CPU bust 

by parallelizing. 

How can I help you? get sql id by cpu_time_s top 3 value !
!
bgx1d4x6bk1vk (1312.502491) dygn0jztzdg9g (1178.448831) 8pq06s4k5vsm1 (813.668307)!
!
How can I help you? get chart pie appl sql id by cpu_time_s!
!
work/1376069057_appl_sql_cpu_pie.png!

base views: v$sql (Statspack), v$sqlstats!
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Find top IO Read time SQL. 

Goal: 
Reduce elapsed time by 
reducing IO reads (serial) 
and/or by increasing CPU 

consumption bust by 
parallelizing. 

How can I help you? get sql id by disk_reads top 3 value!
!
8pq06s4k5vsm1 (40231964) 86uzc3dybkg58 (438512) 97hwq2fjz8xk4 (305120)!
!
!
How can I help you? get chart pie appl sql id by disk_reads!
!
work/1376069422_appl_sql_pior_pie.png!

base views: v$sql (Statspack), v$sqlstats!
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Now it’s time to prioritize. 

It’s important to factor in 
uptime time requirements, 
confidence in meeting the 

stated goal, time 
constraints, budget 

constraints, etc. 

How can I help you? get top sql 3 value!
!
8pq06s4k5vsm1 (2.333)   bgx1d4x6bk1vk (1.5)   dygn0jztzdg9g (.75) !
!
How can I help you? get chart pie appl sql!
!
work/1376069574_appl_sql_opr_pie.png!
!

Intro to TBA  (c)2013 OraPub, Inc. 

Turn the 
Application 
focused 
analysis into an 
understandable 
story. 
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Make your recommendations. 
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Create your 
deliverable. 

Notice the “3-Circle 
Analysis” structure 
is built directly into 

the deliverable. 
 

This makes telling 
the performance 

story much easier.  
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Review Question. 
 

Always remember 
what four things? 
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Want to dig deeper? 
•  Presentations: OraPub search, “time” 

•  Craig’s Blog – A  W i d e r  V i e w 

•  Training from OraPub 
–  Oracle Performance Firefighting (I) 

–  Adv Oracle Performance Analysis (II) 

•  Tools at www.orapub.com 
–  OSM Toolkit. OP search, “osm” 

–  Firefighting Diagnostic Template. OP search “ff diag” 

•  Stori. Interactive. Automated. Find and solve Oracle performance problems. 

•  Books 
–  Oracle Performance Firefighting. “FF453” $10 discount 

–  Forecasting Oracle Performance. 

Costa Mesa, CA 
December 9-13 

White Plains, NY 
Sep 30 – Oct 4  
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Q&A 
 

Thank you for attending. 
 

More questions?  
Contact Craig at  

craig@orapub.com  -  www.orapub.com 
  

Get StoriFree at  
http://storifree.com 
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