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About Luca

Å Senior DBA and team lead at CERN IT 

Å Joined CERN in 2005

Å Working with Oracle RDBMS since 2000

Å Passionate to learn and share knowledge, how 

to get most value from database technology

Å @LucaCanaliDB and http://cern.ch/canali
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About CERN
Å CERN - European Laboratory for Particle Physics

Å Founded in 1954 by 12 countries for fundamental physics research 

in a post-war Europe 

Å Today 21 member states + world-wide collaborations

Å About ~1000 MCHF yearly budget 

Å 2ô300 CERN personnel + 10ô000 users from 110 countries 



LHC is the worldôs largest particle 

accelerator

Å LHC = Large Hadron Collider

Å 27km ring of superconducting magnets

Å Currently undergoing upgrades, restart in 2015
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This talk covers Linux tools for 

advanced tracing and Oracle 

investigations

Å Modern tools opening new roads: Perf, 
DTrace, Systemtap, é
Å Probes on the OS to understand system calls

Å Probes for the userspace to understand 
Oracle internals 

Å This is a short exploration rather than a 
lesson

Å Focus on techniques that you can use 
today
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Prerequisites

Å Not covered here are many of the common and 

most used tools and utilities

Å top

Å strace

Å vmstat

Å iostat, sar, collectl, dstat

Å use of the /proc filesystem (ex cat /proc/meminfo)

Å é
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You can probably run userspace and 

dynamic tracing tools in Linux already

ÅAvailable with RHEL/OEL 6 or higher

ÅYou gain:

Å Tools for advanced troubleshooting 

Å Insights in the working of Oracle and OS
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Do I need dynamic tracing when I 

have Oracle wait events?

Å Data beyond wait events

Å Instrument the latency details of óon CPUô time

Å Many Oracle wait events donôt provide good 

measurements of I/O latency

Å Wait event data + user space tracing + OS 

tracing = new insights
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About Zbigniew

Å since 2009 at CERN

Å Developer

Å Researcher

Å DBA

Å DBA with > 5 years of experience

Å Already presented twice at UKOUG

Å about  Streams and GoldenGate



Å Enterprise Manager

Å OS

Å Execution plan

Long Running Query -> on CPU? 



Snapper Can Help

PL/SQL?

Reading 

from db

cache

Wait event interface not 

much useful in this case



SQL Monitor
Å Buffer gets

Å PL/SQL almost all the time

Å 100% activity on the hash join

Å Can we get more?   Lets try with perf



Perf

Å Linux profiler tool for 

Å performance counters (PCL)

Å events observer (LPE)

Å Integrated into the kernel

Å Available for kernel versions >= 2.6.31 (RHEL6)

Å Safe to use on production systems 



Live view of top active functions
perf top [ - p < pid of process> ] 



What are those Oracle functions?

Å Complete description of the functions called by 
Oracle with is not officially published, buté

Å Google it or just guess ;)

Å Backups of some MOS notes can be handy
Å "ORA-600 Lookup Error Categoriesò (formerly 

175982.1)

Å For actions which are part of query execution
Å http://blog.tanelpoder.com/files/scripts/tools/unix/os_e

xplain by Tanel Poder

http://blog.tanelpoder.com/files/scripts/tools/unix/os_explain


What have we learned so far?

Å Our sql is running some arithmetic operations:

Å function lnxdiv (38%) => division 

Å function lnxadd (10%) => addition

Å function lnxmul (9%) => multiplication

Å Is it all the time like that?

Å Why (by whom) they are called?



Recording Samples with Perf

Å Function currently being executed sampling

Å Full stack sampling

Å Be careful with the sampling frequency

Å 99Hz is reasonable

Å Samples are recorded to a binary file óperf.dataô 

perf record [ - p < pid of process>] [ - F <frequency> ] 

perf record ïg - p < pid of process> [ - F <frequency> ]



Displaying Recoded Data
Å In human readable format (same as top)

perf report 



Displaying Recorded Stacks

Å Tree format

perf report -- stdio

Not easy to read!

There is a way of making 

stack samples easier to 

readé



Flame Graphs
Å Visualization of stack samples

Å Author: http://www.brendangregg.com/

http://www.brendangregg.com/

