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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

e Getin touch

* Performing Databases GmbH
Wiesauer Strasse 27
95666 Mitterteich // Germany

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

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

Speaker

About me ... =

- Technical Project Manager, Head of IT (working for BSS since 2001)

- Oracle:
- since 2001
- started out as a developer (PL/SQL, C, C#)

- interest moved more towards DBA topics

- Focus and soft spots:
- teaching trainees and young professionals
- HA - concepts
- migration projects
- standardization

- everything you can automate

UKOUG - DB Konferenz / AVS -2- Making of: The Price We Pay - Performance and HA with Data Guard

performing @MartinKlierDBA
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BSS Bohnenberg

Company — BSS focuses on...

4 4 4
MATERIALFLUSSGRUPPE

- Design and detailed planning of intralogistic systems and facilities
- Flowpicker® (patent for special high performance order picking)

- Warehouse Management Control System (WMCS)

- Material Flow Control (MFC)

- Automated highbays and mini-loads
- Automated Guided Vehicles (AGV’s)
- Pick-by-light / pick-by-voice

- Forklift Control System (FCS)

- Visualization

- PLC - technology

- eftc.

UKOUG - DB Konferenz / AVS -4-

Making of: The Price We Pay - Performance and HA with Data Guard
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Promises and
Compromises




Promises vs. Compromises

Found on wwiliAuto-Data. nef

Nota Bene: A.C.|.D. —a promise!

Data Guard = Stretched ACID

performing Martin Klier // twitter.com/MartinKlierDBA
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Infrastructure
for our Tests
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Test Gear, Hyperconverged
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2x HP ProLiant DL385 Gen10 + 1 witness on old HW
each 1x AMD EPYC 7402 24-Core Processor

each 16 physical disks @ 10k rpm

NO flash cache ®

4x 1Gbit Trunk Network

VMware vSphere 7.0.1

@MartinKlierDBA 10
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Test Gear, Hyperconverged

Oracle VM 1 Oracle VM 2
Primary Standby

ESXi “kronos” ESXi “rhea”

Policy
vSAN Datastore nomirror

Policy
nomirror

performing @MartinKlierDBA
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Test Gear, ASM

Oracle RDBMS
19.9.0.0.201020

performing @MartinKlierDBA
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Test Gear
Pluggable, Data Guard

| Data Guard, various configurations |

RDBMS Primary RDBMS Standby

CDBSROOT -l >

PLUG1

performing @MartinKlierDBA
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Performance Baselines
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dd |0 Baseline

= Multiblock 10

|0 Size = DB_FILE_ MULTIBLOCK_READ_COUNT * DB_BLOCK_SIZE

|0 Size = 128 * 8k = 1024k

nput _________|output | _l0Sze | MBS

/dev/zero /dev/BENCHMARK1 1024k 450-500
/dev/urandom /dev/BENCHMARK1 1024k ~45

/dev/BENCHMARK1 /dev/null 1024k 200-250
/dev/zero /dev/BENCHMARK1 8k 450-500
/dev/BENCHMARK1 /dev/null 8k 200-250

performing Martin Klier // twitter.com/MartinKlierDBA
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0PS ORION IOPWS Baseline

2700
ops ™= N

B 4k
e 8k
Saturation Point 16k

Queue Length ~21

500
IOPS

16 18 20 22 24 26 28 30 32 34 36 38 40
queue length
— A SETI0S — Bk s ries 16k series Q | ‘ I I g l

performing Martin Klier // twitter.com/MartinKlierDBA 16
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ORION Latency Baseline

Latency .. o tency

-« 16mSs

8000us = 8ms yars

!
/

“2ms

Saturation Point
Queue Length ~21

1 16 18 20 22 24 26 28 30 32 34 36 38 10
queue length h
— K SIS — 8k - geries 16k - series Le I I gt
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Data Guard Architecture
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What s
ASYNC vs. SYNC?




ASYNC vs. SYNC

Commit?

Primary DB Online Standby
- Redo Redo

ASYNC = don’t wait
for Standby Cycle

performing Commit Martin Klier // twitter.com/MartinKlierDBA

) 20
' databases Ok | www.performing-databases.com



What s
NOAFFIRM vs. AFFIRM?




NOAFFIRM vs. AFFIRM

Create Redo Data

confirm Received on Stb

NOAFFIRM =
do not wait for write

Online Standby
Redo Redo
Log Log

confirm Written to SRL
E it’s saved to disk

AFFIRM = wait for SRL write
' performing Martin Klier // twitter.com/MartinKlierDBA
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it’s in RAM now
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Primary DB Standby DB

Continue
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The Who is Who
of Data Guard




MaxPerformance w/o Standby Redo

LGWR

Max Performance p
w/o Standby Redo Logs ~—~ -

A

L
Online — -
v [ ]

]
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Standby
Database
RFS
. (role of a server DBWn
. process)
i oe® ‘y 1 . A
et .o° .0.
LNSn . ¢ @
=TTnn .o’ .0.
ASYNC worker . ’0 .0 Buffer Cache
o
e
o.‘ 0. A
* ‘e
> * »
! .0 .0:
1 ' * .
I : o .00 . PRnn
. ' AR . Recovery Slaves
[ R * @ .
\ * * .
' AR . A
* * N
* @
* * N
QIR : PROO
b * * N .
; o ». Gap Resolution . Recovery
v a4 L0 : Coordinator
- ARCO ARC1-n A
»” Heartbeat FAL Server
H Apply Lag
Archived Directly imported }—
FL!:gg Archived Redo |_ _

from RFS [:f _— v:-]
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MaxPerformance w/ Standby Redo

= D Max Performance ' D
T w/ Standby Redo Logs T
Primary Standby
Database Database
-~ _ - /
RFS
LGWR (role of a server DBWn
process)
.n® ‘y * A
o® . .1 .’
LNSn : A
=TTnn : ‘.’ ..‘
ASYNC worker : R Buffer Cache
e e
e e
‘e .0
.0-’ o A
\ 4 R :.0
R — . o —
’ o ’
¢ o . PRnn
Online F— .f 000 : Standby f— Real Time Apply Recovery Slaves
¢ o . Redo
Redo o o :
Logs AR 4 . logs .~ A
S— * @ Samand
] o |
J .0 o Gap Resolution
_ . . . R l PR0OO
* Ao Recovery
* ‘ Coordinator
. : A
ARCO ARC1-n : ARCO

\ 4

Heartbeat FAL Server

Archived| | : Archived| ‘ ot ——
. Directly importe
Redo : Redo Archived Redo{; B

Logs . ' . Logs . from RFS [::_::]

Apply Lag

performing Martin Klier // twitter.com/MartinKlierDBA
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MaxProtection NOAFFIRM/AFFIRM

MaxProtection ~ »
T MaxAvailability ———
NOAFFIRM and AFFIRM
Primary Log Buffer Standby
Database Database
AFFIRM .
Sl i - RFS
Nssn LR B B J » LR B B J
LGWR y ~ SYNC worker | [ - ) (rol: r(:)fc:; ::)rver DBWn
: -
: ﬂ,‘ I 1
N 0. .’ X,
. * . o
: LA Q
. o o = Buffer Cache
. *
. .Q .' %
A4 uw Real Time Apply
\ 4 ot ) 1
- A prpemmmmmeeenes ey RAAS i PROO
’ o b [ o o ’ Recovery
| [ TMON L o o ) Coordinator > PRnn
Online = . RANPSSE Standby — Recovery Slaves
Redo [P RS . Redo ’ ‘
Logs i S e A
e RAR . —
’ .’.’ .‘. ' ’ ‘ Apply Lag
7 7 & ¢ Gap Resolution :
| . o A* .
v P A.
» ARCO ARC1-n
”~ Heartbeat FAL Server ARCO
Archived Archived | ; i ——
Directly importe:
Redo Redo Archived Redo{
Logs Logs . from RFS [Ei:ii]
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Data Guard Trials
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1St Impression ....

Primary: Standby:

mon-16k-kkkkk [H for help]kkkHostname=ora-benchl—Refresh= lsecs :58. 1 1 1 1 1111111 nmon-—16/ namanmmaman—Hos tnam
CPU Utilisation

125 |50

3.
.2 3.

- - + - - +

Disk I/0 ¥arning:contains duplicates-ssssss SSS 3 s S S Disk I/0 /diskstats mostly in KB/s CateSS55555555555555555555555555555555555555555555555555555555555555555S
skName Busy : 8|0 2 |50 |75 100| DiskName Busy iteKB|@ 2 50 175 100

. | sda 0%

| =
2.8 Writes-MB/s=5.1 Transfers/sec=1130.1
Totals . g . $=378-mode=5~1=Base 3=Perf 4=Size 5=I/0 u=Args—5555555555555555555555555555555555555555555555555555555555555555555555555555555
[Top Processes [JR, -mode=5-1=Base 3=Per 176 521/0 USArgS—SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS55S55SS5SSS55555S55555S55SS 50) SCPU S ReL Res H Shared StoragekB  Command
P %CPU Shared StoragekB Command T ¢ K8 Read  Write
Used . K8 Read Write 2284
195798 ora_lgw 2523
195800 r ¢ 2169
1 s 140
k 1

puhp 1 migration/@
Some Statistics may not shown-nnnnnnnnnnnnnnnnnnnnnANnNNNNNNNNNNNNNANNNANANNNNNNNANANANANNNNNANANANANNNNNANANANANANANANANNNAND ddddddddwarning: Some Statistics may not shownddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddc

performing Martin Klier // twitter.com/MartinKlierDBA
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Data Guard Trials |

MaxAvailability SYNC AFFIRM




MaxProtection NOAFFIRM/AFFIRM

MaxProtection ~ »
T MaxAvailability ———
NOAFFIRM and AFFIRM
Primary Log Buffer Standby
Database Database
AFFIRM .
Sl i - RFS
Nssn LR B B J » LR B B J
LGWR y ~ SYNC worker | [ - ) (rol: r(:)fc:; ::)rver DBWn
: -
: ﬂ,‘ I 1
N 0. .’ X,
. * . o
: LA Q
. o o = Buffer Cache
. *
. .Q .' %
A4 uw Real Time Apply
\ 4 ot ) 1
- A prpemmmmmeeenes ey RAAS i PROO
’ o b [ o o ’ Recovery
| [ TMON L o o ) Coordinator > PRnn
Online = . RANPSSE Standby — Recovery Slaves
Redo [P RS . Redo ’ ‘
Logs i S e A
e RAR . —
’ .’.’ .‘. ' ’ ‘ Apply Lag
7 7 & ¢ Gap Resolution :
| . o A* .
v P A.
» ARCO ARC1-n
”~ Heartbeat FAL Server ARCO
Archived Archived | ; i ——
Directly importe:
Redo Redo Archived Redo{
Logs Logs . from RFS [Ei:ii]
performing Martin Klier // twitter.com/MartinKlierDBA 30
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MaxProtection SYNC+AFFIRM
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MaxProtection SYNC+AFFIRM

14,000
IOPS
12,000 Apr 25, 2022, 2:47:22 PM
m sdb: 9.9
B sde: 5,630.6
10,000 m sdd: 45.4
m sdc: 49.3
“ wsda2: 0
Esdal: 2
8,000 msda: 2
6,000 ||
4,000
2,000
M . .«-‘n~-~»\v.-v-‘ﬁm-\emgﬁ.m:" st'llJ"‘ét!:!{!{’!’g{ﬁhf!i / f.g
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Data Guard Trials |l

MaxPerformance ASYNC
w/o Standby Redo Logs




MaxPerformance w/o Standby Redo

LGWR

Max Performance p
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i oe® ‘y 1 . A
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MaxPerf ASYNC w/0 SRL

|OPS
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Data Guard Trials |

MaxPerformance
SYNC+NOAFFRIM
w/ Standby Redo Logs




MaxPerformance w/ Standby Redo

= D Max Performance ' D
T w/ Standby Redo Logs T
Primary Standby
Database Database
-~ _ - /
RFS
LGWR (role of a server DBWn
process)
.n® ‘y * A
o® . .1 .’
LNSn : A
=TTnn : ‘.’ ..‘
ASYNC worker : R Buffer Cache
e e
e e
‘e .0
.0-’ o A
\ 4 R :.0
R — . o —
’ o ’
¢ o . PRnn
Online F— .f 000 : Standby f— Real Time Apply Recovery Slaves
¢ o . Redo
Redo o o :
Logs AR 4 . logs .~ A
S— * @ Samand
] o |
J .0 o Gap Resolution
_ . . . R l PR0OO
* Ao Recovery
* ‘ Coordinator
. : A
ARCO ARC1-n : ARCO

\ 4

Heartbeat FAL Server

Archived| | : Archived| ‘ ot ——
. Directly importe
Redo : Redo Archived Redo{; B

Logs . ' . Logs . from RFS [::_::]

Apply Lag

performing Martin Klier // twitter.com/MartinKlierDBA
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MaxPerf SYNC+NOAFFRIM w/ SRL

Primary: Standby:

100 I : 100

0 mii ..« CPU
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Nearly done....
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Data Guard: With and Without
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The Old Song of Network Latency

o o

95 gigantum humeris insidentes.

Martin Bach - Swingbench for Oracle Research

https://dokumen.tips/documents/swingbench-for-oracle-research-doagorg-complicated-queries-against.html?page=43
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Lessons to Learn
about Data Guard Performance

Oracle is efficient.

- Less impact than one might expect.
- |.T. depends! Mostly on the infrastructure.

- Right-size your Standby Machine,
never underestimate IOPS there!

- Nature of load is differenton P and S

performing Martin Klier // twitter.com/MartinKlierDBA 43
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Now in this room - learn how we did it, tools and tricks!

WELCOME
Making of: The Price We Pay —
Performance and HA with Data Guard
Axel vom Stein € BSS Bohnenberg GmbH
with Martin Klier ‘4 Performing Databases GmbH
UKOUG - DB Konferenz / AVS -1- Making of: The Price We Pay - Performance and HA with Data Guard
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Meet & Greet

martin.klier@performing-db.com

www.performing-databases.com

Many national // international events

DOAG PERFORMANCE

Deutsche ORACLE -Anwendergruppe e.V. DAYS : ! O

WHERE DATABASE SPECIALISTS MEET

Trivadis Performance Days 2022

performing @MartinKlierDBA
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Efficiency 1is
to stay 1n touch!

martin.klier@performing-db.com

http://www.performing-databases.com
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