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Speaker

• Martin Klier

• Solution Architect and
Database Expert

• My focus: 
• Performance + Tuning
• Highly available systems
• Cluster and Replication

• Linux since 1997

• Oracle Database since 2003
• Oracle ACE Director
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Performing Databases

• Three Experts for Database technology
• Concepts and Project Competence
• Architecture- and System planning
• Licensing
• Implementation and Troubleshooting

• Get in touch
• Performing Databases GmbH

Wiesauer Strasse 27
95666 Mitterteich // Germany

• http://www.performing-databases.com
• Twitter:   @PerformingDB

http://www.performing-databases.com/
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Latency vs. Throughput
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High Throughput 
High Latency 
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Low Throughput 
Low Latency 
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Units of Work

Throughput = work / time

Latency = time / work

like: 
Megabytes per Second
Floating Point Ops per Second
Cars per Hour

like: 
Milliseconds per Read IO
Time per Instruction
Minutes for a Commute
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Queueing Theory
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Queueing
response
time
“R”

load

Service Time “S”

Queue Time “Q”

R=Q+S
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Queueing
response
time
“R”

load
Elbow



14

OS Level
History Tool 
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nmon + nmonchart

$ ./nmon_x86_64 -f -t -r My1stLoadTest -s30 -c120

$ ./nmonchart /path/to/inputfile.nmon \
/path/to/outputfile.nmon.html
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Resources
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CPU Time - time

Elapsed, “wall clock”,
overall time

spent in userland
as process

incl. wasted time J

Kernel time
spent for sys calls

incl. IO
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CPU Time - top

Waiting for IO

spent in userland
as process

Kernel time
spent for sys calls

Using 100% of 
1 core
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History: nmon + nmonchart
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CPU Load

50%

100%

time

Insert my workload here

Damn lie
s
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CPU Time Slots

Picture: Wikipedia
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CPU Load

50%

100%

time

Insert my workload here
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CPU Latency

50%

100%

time

Q-Time! 50% CPU Load
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Latency in HyperThreading

Details / Source: 
https://www.performing-databases.com/wp
Page 13 and following

https://www.performing-databases.com/wp-content/uploads/2018/05/Klier-Oracle-on-VMware.pdf
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Latency in HyperThreading

Details / Source – my presentation about VMware performance
https://www.performing-databases.com/wp-content/uploads/2018/05/Klier-Oracle-on-VMware.pdf
Page 13 and following

https://www.performing-databases.com/wp-content/uploads/2018/05/Klier-Oracle-on-VMware.pdf
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Linux Load Average
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Linux Load Average

Last Minute Average

Last 5 Minutes Avg.

Last 15 Minutes Avg.
Damn lie

s
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Linux Load Average

Source: Brendan Gregg
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Linux Load Average

+
It’s a SYSTEM load average, not just CPU!
It contains RUNNING and QUEUED processes

Thus, also SWAPPING 
and NONINTERRUPTIBLE (I/O)

Since 1993
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Linux Load Average

Complete your CPU picture with:
• mpstat 1 –P ALL
• top (try “t” in modern ones)
• vmstat 1 (r column = runqueue)

Plus I/O picture with:
• iostat 1
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RAM Usage

???
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Linux Virtual Memory 
Management

Process Memory 
w/ Virtual Pages

= 16 = 16

fork()
adds more 

pointers

= 0
Further reading: Linux Demand Paging

exec()
starts changing

+ X
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History: nmon + nmonchart
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RAM Usage

VSZ = Virtual Memory Size
“all mem accessible for this process”

PSS = Proportional Set Size
“private plus prop. of shared” => crap

RSS = Resident Set Size
“including shared libs // no swap”
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RAM Usage

USS = Unique Set Size
“which is guaranteed to be private”
=> my friend
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RAM Usage

Never forget the Shared Memory
Use ipcs !
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History: nmon + nmonchart

Only of limited use... :/



41

Finally, a bit more Oracle J
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Wait Events
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Waiting on LC Object

Cursor Heap 0

Process 1

Process 2

Wait Event:
cursor: mutex S // X

spin

give up

try

Mutex
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CPU Time in AWR

Þ Max. capacity would have been 
Þ 14 x 60 = 840 minutes on CPU
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CPU Time in AWR

2 of 14 sec/sec
= 14%
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CPU Time in AWR

7290s = 121min of 840min = 14%
7209s = 121min of 518min = 23%
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Causing CPU Load

• By instructions J

• By parsing
• By calculating
• By accessing buffer cache
• ...

Means: Actually doing something useful
Always? No. 
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Eat. 
Sleep. 

Analyze Root Causes.
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Hunting!

CPU + I/O-bound
è Look for Buffer Gets!



@MartinKlierDBA
www.performing-databases.com 50

Hunting BG



@MartinKlierDBA
www.performing-databases.com 51

Hunting BG
Buffers
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Hunting BG
Buffers

613k

610k
595k
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Hunting BG
Buffers

595k
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Hunting BG

Craftsmen come!



@MartinKlierDBA
www.performing-databases.com 55

What we did today

• A little performance theory
Remember Latency and Queueing!

• Something about (Linux) resources – CPU and RAM
Remember Load Average!

• How Oracle Wait Events are generated (some)
Remember that spinning is expensive

• Hunting Buffer Gets!
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Meet & Greet

martin.klier@performing-db.com
www.performing-databases.com

Many national // international events

DOAG Database 2020 
Düsseldorf

mailto:martin.klier@performing-db.com
http://www.performing-databases.com/
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Efficiency is
to stay in touch!

martin.klier@performing-db.com

http://www.performing-databases.com

mailto:martin.klier@performing-db.com
http://www.performing-databases.com/
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IT Icons made by Eucalypt  from www.flaticon.com
Car Icon by creaticca-creative-agency from www.flaticon.com

Load Average:
http://www.brendangregg.com/blog/2017-08-08/linux-load-averages.html

https://www.flaticon.com/
http://www.flaticon.com/
http://www.brendangregg.com/blog/2017-08-08/linux-load-averages.html



