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YOUR machine 
and MY database!
– a performing relationship?

Martin Klier

Performing Databases GmbH
Mitterteich
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Today ...

● Introduction

● NUMA + Huge Pages

● Disk IO

● Concurrency

● Collaborate!
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Server and CPU
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NUMA
Non-uniform Memory Access

Core(s)
+SharedCache, LLC

Core(s)
+SharedCache, LLC

QPI-C

Core(s)
+SharedCache, LLC

Core(s)
+SharedCache, LLC

PCIePCIe

IMC IMCQPI-C

IMCQPI-CQPI-CIMC
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NUMA
Non-uniform Memory Access

_enable_NUMA_support = TRUE
MOS Doc ID 864633.1

● Multiple Buffer 
Caches

● Striped pools

● => cross context :((

● => pool access :(
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Non-uniform Memory Access
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NUMA
Non-uniform Memory Access

13GB+13GB=26 GB

One buffer cache 
for each node
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NUMA
Non-uniform Memory Access

_enable_NUMA_support = TRUE
MOS Doc ID 864633.1

● Partitioned access

● Can be up to 40% faster

● But....
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NUMA
Non-uniform Memory Access

Non-NUMA with NUMA

With my workload and only one listener:
Saved <1 page alloc miss per second ?
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NUMA
Non-uniform Memory Access

26 GB

My Buffer Cache Fits into RAM of one node anyway.
LINUX NUMA optimization at work.

So WHY?
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NUMA
Non-uniform Memory Access

● Useful in big environments only 
(think: DB consolidation)

● Make friends with the system admin,
have a joint opinion

● Test thoroughly and quantify use vs. effort 
(think: bugs)
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SIMD
Single Instruction Multiple Data
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Oracle InMemory 
Column Store
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Oracle IMCS using SIMD
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Server and RAM
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RAM
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RAM

Shared Memory Segment

Small
OS
Pages

PMON

etc.

Server

OS Kernel 
managed Access
(permission check)

New
Process

➔Grant permission
➔Integrate in serialization
structures

Per page
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RAM

Challenges

● Memory Fragmentation (whatever that means)

● Wasting CPU with page alloc

● OS_THREAD_STARTUP waits
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Huge Pages

Shared Memory Segment

OS
Page

New
Process

Large / Huge
OS
Pages

FAST
startup

PMON

Server

FAST
access
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Huge Pages

(17408-3164)*2048kB=28GB
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Huge Pages

● Useful with SGA >=16GB

● Use largest available & sane page size

● Talk your sysadmin into DOing IT

● Combine with PRE_PAGE_SGA=TRUE
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Storage and SSD
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Transistor
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Flash Cell
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SSD

Words

Bits “Cell”

Block
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SSD

16kB – 512kB pro Block

1.
erase
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SSD

16kB – 512kB pro Block

2.
write
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ORION on SSD

8171 IOPS
like 60 HDDs

80% write
20% read

Samsung SSD 840 PRO

8k/16k blocks

Today: 15.000 IOPS
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NVMe SSD
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NVMe SSD
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SSD

● Know your IO load profile (AWR, nmon)

● Use enterprise-level devices w/ Single Level Cell
(SLC)

● SSDs require different lifecycle handling 
=> Controller

● The Path to disk matters!
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Concurrency

means collisions and serialisation
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Concurrency

● Data Access (Row Lock, Block Header)

● Shared memory organization (Buffer / Library
Cache etc.)

● CPU queueing

● Disk / Network IO ..........



Martin Klier // twitter.com/MartinKlierDBA
www.performing-databases.com

Martin Klier // twitter.com/MartinKlierDBA

Concurrency

5

5

6

?

7

?

X

State B

Protected
or limited
resource Delayed

State A
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Row Lock
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Buffer

Header

Row Space

Free Space

===============
===============
===============
===============
===============

===============
===============
===============

ITL
entry

Row
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Row Lock

===============
===============
===============
===============
===============

===============
===============
===============

Session 1

Session 2

Incompatible
Lock
Attempt

Spin

ITL
entry

Row

Lock and Access

enq: TX - row lock contention
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Concurrency

Spinning

● Active checking of a value in memory

● “Wasting” CPU for non-productive work

● Oracle Spin Count limits and Wait Events 
are a generosity

● to limit, see and measure the impact
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ITL Stress

===============
===============
===============
===============
===============

===============
===============
===============

Resizing

● Limited Space
● Concurrent

 Buffer modif.

spin!

one does it

other one(s)

buffer busy wait
enq: TX - allocate ITL entry
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Mutex

Library Cache
Object

Session 1

Session 2

Sleep = Wait

S2 spinning on M.

M

S1 holding Mutex

cursor: mutex S
cursor: mutex X
...
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CBC

CBC 4F BH 1 BH 77

CBC 51 BH 99 BH 32

Chains

Buffer Headers
(references in Shared Pool)

Latches

Cache Buffer Chains: Is this block in the BC?
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Concurrency

CBC 4F BH 1 BH 77

Session 1

Session 2

Same or diff. Buffer (Chain), same latch :(

Spin

Locks the chain and looks for a buffer

CBC 51 BH 99 BH 32

latch: cache buffer chain
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Concurrency

Suggestions

● Check workload (think: SQL efficiency)
=> Reduce logical reads/writes

● Be ready for decent diagnosis (think in Wait
Events)
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Collaborate!

never forget the human factor
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Layers

Application

Network

Database

Server

Operating System

SAN

Storage
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People

Engineers 
to work 
together
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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
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Performing Databases

● Experts for Database Technology
– Concepts and Project Competence
– Architekture- und System planning
– Licensing
– Implementation and Troubleshooting

● Contact
– Performing Databases GmbH

Wiesauer Straße 27
95666 Mitterteich // Germany

– Web: http://www.performing-databases.com

– Twitter: @PerformingDB

http://www.performing-databases.com/
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Q & A

Download Presentation
http://www.performing-databases.com

http://www.performing-databases.com/
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