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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
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Company - Facts ... M===
Headquarters: Solingen (Germany)
Other Offices: Kattowice (Poland), Wels (Austria) PIPTeTe ® Hamourg
Founded: 1991 ® 8erin
Employees: approx. 170

@ Frankfurt am Main

@ Minchen
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Company — BSS focuses on...

- 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

- etc.
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Speaker

e Martin Klier

e Solution Architect and
Database Expert

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

* Linux since 1997

* QOracle Database since 2003

Oracle ACE
Director L|
SYMPOSIUM

performing Proud Member of symposium42 @MartinKlierDBA

' databases www.performing-databases.com



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
databases www.performing-databases.com



Agenda ...

MATERIALFLUSSGRUPPE

1.) Motivation

2.) Challenges

3.) Tools

4.) Summary
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Motivation: Main actors

MATERIALFLUSSGRUPPE

[Martin Klier

Hov\(q

Axel vom Stein
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Motivation: Warm-Up

Is this art or can you scrap it? Our way of communication:
Martin Klier Gestern, %:36
7 QR
Sie Gestern, ©:5 Thanks, I‘ve
% Danke, wieder was neues gelernt! ' @ learned something
new!
& wvon Howdy!

Ist Deine Spielweise offline?
Is your playground offline?

farbim K liar g.39

[ U 8 JL

Eh- B Eingehender Anruf - Abgenommen

hartin Klier 8:32

@ Machmer Meeting? =

Up for meeting?
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Motivation: Outtakes e ey

The best quotes:

* ,Incredible: Things in documentation — they really exist!“ < we will see ...

- ,,| am darkening because | can‘t see anything. And it is not a contradiction!*

* ,,We attract the figures with the greatest show effects.*

. ,,With glasses it works — without not!“

 ,When size matters, we can top it.“
. ,,If the result is not spectacular we will start from scratch.”

* ,That's the rough plan, but it won‘t work in reality.*
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Motivation: How did the idea for this presentation evolve? —o——)—

MATERIALFLUSSGRUPPE

* Long term cooperation in intra-logistic projects

* Sizing of infrastructure by rule of thumb and experience

» The wish to have provable figures

» Which performance does HA (here Data Guard) actually ,,steal” from us?

* Feelings, hope, expectations: the performance loss is below 5%

* Research in the web delivers little output

- trial and share the findings ...
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Motivation: The lab (S s ]

MATERIALFLUSSGRUPPE

* Oracle 19c (19.9) Multitenant architecture with Data Guard
« ASM with disk groups (DATA, FRA, REDO1, REDO2)

» 2 Oracle Linux VM's (Primary/Standby) on different ESXi hosts

» Test environment where CPU is very strong in relation to the storage
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Agenda ...

MATERIALFLUSSGRUPPE

1.) Motivation

2.) Challenges

3.) Tools

4.) Summary
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Challenges: The distance

MATERIALFLUSSGRUPPE
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Challenges: The distance —o——)—

MATERIALFLUSSGRUPPE

* Question:

Where do you meet if you are 345 miles apart?

@ Hamburg

\q @ Bremen

@ Hannover

G Solingen &

39
| e ) Mg~ &
v Mitterteich

@ Nornberg

>
@ Stuttgart § 5‘

G

@ Minchen

UKOUG - DB Konferenz / AVS -156- Making of: The Price We Pay - Performance and HA with Data Guard




Y ¥V |
Challenge: The distance —o

MATERIALFLUSSGRUPPE
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Challenge: Data Guard Architecture Reloaded —o

MATERIALFLUSSGRUPPE

* Refresh knowledge ... Oracle Documentation up to 10.2 (Picture in Chapter Redo Transport Service)

Figure 5-4 LGWR SYNC Archival to a Remote Destination with Standby Redo Log Files

Primary

Databage
Transactions Primary Site Standby Site
Sta
{L Qﬁ M’n MRP numm
LGWR LNSn RFS orLSP
—
Oracle Net A —
l (Real Time
ﬁpphf

Redo Log Fies ng e lEI LNS: logwriter network server

RFS: remote file server
1 l MRP: managed recovery process
LSP: logical standby process

ARCn ARCna
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Challenge: Data Guard Architecture Reloaded —o

MATERIALFLUSSGRUPPE

» Oracle Documentation from 11g onwards (Picture in Chapter Redo Transport Service)
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Challenge: Data Guard Architecture Reloaded

MATERIALFLUSSGRUPPE

— ,, MaxFrotection
: . - - MaxAvailability
* Our Picture: NOAFFIRM and AFFIRM
Primary Log Buffer
Database
AFFIRM .
. RFS
NSSn .
LGWR _ J EERERRE Y {role of a server
= 5YNC worker : pracess)
: " >
: +
: N
. * .
. * .
. ,” 1 e
. o e =
et o o
et o i
* * <o
.
B A - o o . Y
p— P o QN =
[ P b R [
- b1 TMON RIS .
Online — P [ o K : Standby—
Redo ] I ammeee --ded RS : Redo
logs ! o ’.* : Logs —
l.._ - __.l ' & N l — l
i ., . Lt .
1 - - - .
! . RS : _ _
+* o' Gap Resolution : I
' . * * .
v & Pl .
» ARCO ARC1-n
~ Heartbeat FAL Server : ARCO
Archived Archived
Redo : Redo
Logs . Logs

DBWn

Buffer Cache

Real Time Apply

PROO
Recovery
Coordinator

PRnn
Recovery Slaves

Directly imported
Archived Redo

from RFS [ff_::]
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Challenge: Data Guard Architecture Reloaded

MATERIALFLUSSGRUPPE

* But how did we come up with the diagram (an extract)?

Search on primary for LNS (logwriter network server): ps -ef | grep lns = NOTHING ??

SQL> select name,pid,role from v$dataguard_process order by name -- on primary
NAME PID ROLE

ARCO 17356 archive local

ARC1 17364 archive redo

DMON 17137 broker monitor

INSV 17415 broker instance slave

LGWR 17097 log writer

NSS3 25539 sync

NSVe 17424 broker net slave e NSSx = LNSx?
NSvV2 27519 broker net slave

RSMO 17500 broker worker *x =37

TMON 17175 redo transport monitor

TTO0 17358 gap manager

TTO1 17360 redo transport timer

TTe2 27535 heartbeat redo informer

TTO3 22996 controlfile update

UKOUG - DB Konferenz / AVS
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Challenge: Data Guard Architecture Reloaded —o——)—

MATERIALFLUSSGRUPPE

» Searching processes on the primary side:

netstat -tpn | grep nss

tcp 0 0 10.160.122.10:34930 10.160.122.34:1534 ESTABLISHED 25539/ora_nss3
ps -ef | grep ora nss3
oracle 25539 1 0 09:46 ? 00:00:01 ora_nss3_FLL1PA_1

» Searching with the socket on the standby side: Listener IP/Port on standby
netstat -tpn | grep 1e.169.122.1e:34939/
tcp 0 © 10.160.122.34:1534 10.160.122.10:34930 ESTABLISHED 16475/oracleFLL1PB

SQL> oradebug setospid 16475;

Oracle pid: 53, Unix process pid: 16475, image: oracle@bss-05-ora3
SQL> oradebug tracefile_name;
/oracle/base/db/diag/rdbms/f111pb/FLL1PB/trace/FLL1PB_rfs_16475.trc
SQL> oradebug flush;

= LNS is ,,gone”
= NSS & RFS are communicating over sockets

=> role of RFS is taken over by a normal server process on the standby side
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Challenges: Test cases

MATERIALFLUSSGRUPPE

* Due to time aspects with measurement series we thought about test cases (enough surprises left ...

» An extract of possible test cases:

[~ SYNC g AFFIRM g StandbyRedologs g Applylag g Transportlag g
Baseline - no DG n/a n/a n/a n/a n/a

Max Performance ASYNC NOAFFIRM no
ASYNC NOAFFIRM

Max Performance

MaxPerformance—ASYNEC—NOAFHRM Ves Ao Ves
MePerfermance ASYNE NOAFHRM o o >< o
MaxAvailability SYNC NOAFFIRM no n/a n/a
MaxAvailability SYNC AFFIRM no n n
MaProtection SYHNE AFHRIVE o 7T/a nfa <

-> Well, only 4 cases and the baseline left
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Agenda ...

MATERIALFLUSSGRUPPE

1.) Motivation

2.) Challenges

3.) Tools

4.) Summary
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Tools: Overview e D

MATERIALFLUSSGRUPPE

Mixture of load generation and graphical representation:

- dd

* ORION

* Excel

» Swingbench

* AWR snapshots

°* Nmon

* nmonchart
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Tools: dd e D

» Separate volume for testing the base load (read & write)
» Using of dd, because ORION is not able to use multiblock read

 Test with dev/zero and dev/urandom, a value of 1024k due to DB_FILE_MULTIBLOCK_ READ_ COUNT=128

[oracle@benchl]$ dd if=/dev/zero of=/dev/BENCHMARK1 bs=1024k count=0 # write test
10000+0 records in1000

10000+0 records out

10485760000 bytes (10 GB, 9.8 GiB) copied, 23.9062 s, 479 MB/s

[oracle@obenchl]$ dd if=/dev/urandom of=/dev/BENCHMARK1 bs=1024k count=10000 # write test

10000+0 records in
10000+0 records out
10485760000 bytes (10 GB, 9.8 GiB) copied, 238.682 s, 43.9 MB/s

* Findings made: the storage is ,,silly” and dev/zero is enough, second test series with 8k delivers:

* write ~ 450 — 500 MB/s and read ~ 200 — 250 MB/s
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Tools: ORION (ORracle IO Numbers)

MATERIALFLUSSGRUPPE

» Tool to generate 1/O load with the same software stack as the database itself

- part of the Oracle software stack (DB/GI), usable without a database: $ORACLE_HOME/bin/orion

- several load characteristica possible: OLTP or DWH as a mixture as well

» with the data you can create a matrix graphic for instance in Excel

« you need: test name, device (file is also possible), shell - script, lun - file

. script; $ORACLE_HOME/bin/orion -run advanced -testname 8disk_4small 16GBcache_80write \
-num_disks 8 -size_small 4 -type rand -simulate raide \
-write 80 -cache_size 16384 -duration 30 -matrix basic \

e lun - file: /dev/BENCHMARK1

-rtstats_interval 30

UKOUG - DB Konferenz / AVS
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Tools: ORION (ORracle IO Numbers)

MATERIALFLUSSGRUPPE

« Sample output:

ORICH: ORacle IO Humbers -- Version RDEMS 19.3.0.0.0DBRU LINUX.X64 150417
8disk 4small 16GBcache 30write 20220524 2043

Calibration will take approximately 20 minutes.

Using a large value for -cache size may take longer.

Interval (s) NHum-Read-I0s Avg-Read-Lat (us) [Std.Dev } Read-IOFPS (MBps) Hum-Writce-I0s Avg-Wr-Lat (us) (Std.Dev } Write-IOPS (MBps)
30.05 1910 13338.60 (6687.82 )} 0.25 7404 605.86 (197.46 ) 0.96
30.00 3030 17543.80 (13798.08 ) 0.39 12112 560.12 (322.88 ) 1.58
30.01 3829 28987.41 (26613.49 ) 0.50 15444 563.37 (454.10 ) 2.01
30.00 4323 39244.37 (33862.33 ) 0.56 17333 551.00 (255.63 ) 2.26
30.03 4914 46473.90 (44575.76 ) 0.64 19714 531.62 (326.6¢4 ) 2.56
30.01 5639 50476.91 (38759.63 ) 0.73 22318 £40.35 (1818.90 ) 2.91
* We run measurement series with: 4k, 8k, 16k
* Files per case.: 8disk_4small_16GBcache_80write_20220524_2045_trace.txt
8disk_4small_16GBcache_80write_20220524_2045_mbps.csv
8disk_4small_16GBcache_80write_20220524_2045_lat.csv
8disk_4small_16GBcache_80write_20220524 2045 iops.csv
8disk_4small_16GBcache_80write_20220524_2045_ hist.txt
8disk_4small_16GBcache_80write_20220524_2045_summary.txt
» Extract of one of the *iops.csv:
Large/Small, 1, 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, ..
0, 398, 782, 1091, 1262, 1427, 1747, 1971, 2263, 2483, 2596, 2657,
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Tools: Excel (S s ]

MATERIALFLUSSGRUPPE

ke Ny

Wihlen 5ie den Dateityp, der Ihre Daten am besten beschreibt:

Start Einfiigen Seitenlayout Formeln  [Dgbq  Uberpriifen @ @e'para}tedn wie z.B. Kommas oder Tabstopps trennen Felder (Excel 4.0-Standard).
. O Eeste Breite - Felder sind in Spalten ausgerichtet, mit Leerzeichen zwischen jedem Feld.
[Eﬂusﬁ.ccnﬂs D;} D F thfragen anzeigen
Aus dem Web D Aus Tabelle : ; : o .
E%' Aus anderen Vorhandene Meue E Import beginnen in Zeile: |1 =1 Dateiursprung: | M5-DO5 [PC-8] b

[Eﬁﬂmttext Ouellen~  Verbindungen Abfrage - [ Zuletzt verwendet\Q

Externe Daten abrufen Abrufen und transformieren

E‘. Emt&wm s‘h ............. d I n gs

Trennzeichen
[itabstopp! Axisdabel.area ? X

Semikaolon Areinanderfolgende Trennzeichen als ein Zeichen behandeln

i derfol de T ich Is ein Zeichen behandel

P Achsenbeschriftungsbereich:
G m ) fal
I:l LEEEEg‘Ernna TEEt Start Irlhs@rt Seitenlayout Formeln Daten Uberpriifen Ansicht Acrobat Team @ Was machten Siet =TEBE||E4!$E$T:$U$71 E% =124 6 8.

. Q;,' PD &4 il Store w Bing MaRecommended Abbrechen

Prnlineggafiker@Formen SmartArt Screenshot a Meine Add-lns Visio Data Epeople Gra

] Andere: B D B

PivotTable Empfohlene Tabelle  Bilder Empfohlene

PivotTables = Visualizer CT'-I' a"(tSmme . - ,
Tabellen strationen Add-Ins Imm.abd@ta I-Sﬂl laﬁerEﬂ
A7 Diagramm einfiigen [3 > Datenreihenoptionen ¥
Empfohlene Diagramme  Alle Diagramme i 5 i U v & r"z‘-. III
o -
¥ Fuletst verwendet W L L V ] | f A
f ; / - - 2
v Pasvd /H'\,_// o Py L/\ i L % 3 . w .
Vorlagen i NS ~ Linie " Markierung
I Saule
. P
X Lime Line Linie
@ Kreis L Diagramemtits Diagramentitel EI 21 BEI 38 a EEinE LiﬂiE
E  Balken 4 2683 2728 2628 255 Wt ;
2683 2728 2628 25! * erSingle:colour line
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Tools: Excel

MATERIALFLUSSGRUPPE

3000
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lops
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iops saturation at roughly 2.700 iops

queue length

m— 4k GEriEs e Ek series @\@

32

34 36 38 40
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Tools: Swingbench

* Free load generator to stress test Oracle databases (Dominic Giles), current version is 2.6.x

» Several benchmarks, we used Order Entry (OE) and stress test

* Order Entry (inhomogeneous, varying load, well for database benchmarks):

- based on the OE example schema from Oracle
- one-time generation of data with the OE wizard

- creating schema with several tables (parent/child) and insert data
- is closed to the BSS application

- Stress test (homogeneous, well for infrastructure benchmarks):

- 1, U, D, S on a single table

- start immediately, before using no generation of data necessary
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Tools: Swingbench e D

* Load is generated with running PL/SQL-Code

* not only a load generator, also a graphical representation

* you can use command line (Charbench) or GUI (Minibench, Swingbench)
« using config-files (xml) to parametrize the different benchmarks

« Swingbench is able to take AWR snapshots

* Installation

- Java 8+ necessary

- unzip and just start . /oewizard or rather ./swingbench
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. D€ W Wk
Tools: Swingbench s NP BRI
Oracle Entry Install Wizard : 2.6.0.1137 - o x
File Log Viewer Oracle Entry Install Wizard : 2.6.0.1137 = O x
File Log Viewer
Welcome to the Oracle Entry Install Wizard : 2.6.0.1137 — o x
Sizing Details File Log Vi
il i) Schema Created x
This wizard will walk y select one of the preconfigured sizes for N : <
: "Building the Simple Order Entry (¢ Completed schema successfull
benchmark. You willn gc5iing factor of 1 = 1GB. Based on the si: g P A o i !
tablespace, users, @bl ¢cpema size of 42.1 GB for a CPU Intensivi Statistic Value
for a more I/O intensive workload. Connection Time 0:00:00.003
s 1GB Building the "Simple Order Entry” Scher Data Generation Time 0:01:15.490
while.... DDL Creation Time 0:00:33.944
Author : Dominic Giles 10 GB Total Run Time 0:01:49.444
Email : dominic.giles@ — 1099 B Inserting data into table ORDERS_1 ~ Rows Inserted per sec 210,157
- Data Generated (MB) per... 16.3
1TB Rows being inserted per second = 261,

User Defined Scale
OrderEntry tablespace size =

Cancel Temporary tablespace size required =

Cancel

16 of 16 Threads currently running
Data generation is 9.52% complete

Cancel

The creation of the schema appears to have been successful.

Status Object Name

ORDERS, ORDER_ITEMS, CUSTOMERS, WAREHOUSES,
ORDERENTRY_METADATA, INVENTORIES, PRODUCT_INFORMATION,
PRODUCT_DESCRIPTIONS, ADDRESSES, CARD_DETAILS, PRD_DESC_PK,
PROD_NAME_IX, PRODUCT_INFORMATION_PK, PROD_SUPPLIER_IX,
PROD_CATEGORY_IX, INVENTORY_PK, INV_PRODUCT_IX,
INV_WAREHOUSE_IX, ORDER_PK, ORD_SALES_REP_IX,
ORD_CUSTOMER_IX, ORD_ORDER_DATE_IX, ORD_-WAREHCQUSE_IX,

Yal ORDER_ITEMS_PK, ITEM_ORDER_IX, ITEM_PRODUCT_IX, WAREHOUSES _PK,

OK
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Tools: Swingbench

MATERIALFLUSSGRUPPE

SwingBench 2.6.0.1137 (//10.22.21.187/plugl) - o x
File Help
BEd®O0 N
Configuration ~ Preferences  Output  Events Transactions  Jobs
User Details ~ Connection Pooling  Properties Id Class Name Short Name Load Ratio Activate ?
:U Insert Transaction com.dom.benchmarking.swingbench.stresstest.StressTestinsert | 15 |13 ¥
sername soe
| Simple Select com.dom.benchmarking.swingbench.stresstest. StressTestSelect 5 40 - v
Password s e i Update Transaction com.dom.benchmarking.swingbench.stresstest.StressTestUpdate u a0 |3 v
| Connect String ¢ Delete Transaction com.dom.benchmarking. swingbench.stresstest. StressTestDelete D 10 (2 7
e ; : v
.DFIVEF Type Oracle jdbe Driver il iw Chart Preferences Logged on Sessions
Connect to Oracle Cloud Service
20308-
Credential File ] DML Operations \/\//\
S~ "\ N
= — /\/ ‘/\/\_/\A/\/‘ M\/\/
Collect Database Statisti ¢ mw\ﬂ/ f\f
ollect Database Statistics H] 6768
Take AWR Snapshot at Start and End
0
| Admin Username 174225 ok
| Admin Passy @ || 5 1ie150-
iy
& 58075
Load  Environment Variables  Distributed Controls 0
T 877 cpu
Number of Users 00 Zf =2
3 58
Min. Inter Delay Between Transactions (ms) 0|C]e
29
¥ax. Inter Delay Between Transactions (ms) 0|2 %
o
0
. i - ~
Min. Intra Delay Within Transactions (ms) 0| T TaTIILTT
Max. Intra Delay Within Transactions (ms) 0|2
-ogon Delay (milliseconds) 0|<
_ogon Grou 1|
= P = 16675757 Jransactions Per Minute
Mait Till All Sessions Log On false v 1im7-
-
_ogoff Post Transaction false w | £ 555858~
0
Ix. per Reconnect 0:C 134319 134327  1343:34 134340 134346 134353 134350 134405 134412 134418 134425 134431 134437 134444 134450 134456 134502 13 | i
3enchmark Run Time (hh:min) ol (B II Stress Test I IUSEFS Logged On : 100'

UKOUG - DB Konferenz / AVS

-33- Making of: The Price We Pay - Performance and HA with Data Guard




Tools: Swingbench —o——)—

MATERIALFLUSSGRUPPE

20308 =
DML Operations —————— What happens in the database? —
Carmnmnit 18.286
13539 Al Select 13118

E:
L W ¥ Update . | 9.BB6 \/\
5 769 SN i soa ‘-—’/\,
Delste  3.350 oV
0
1742254
Disk .
— —> Impact on the infrastructure! _ SE /Ol B s
o 116150- Read 1jo 36.441
g E3a
=1}
b A LA A
0
z .
& |
3
o
o
4]
=
o
41}
- 0
35223 : :
Transactions Per Second | —> What happens in the database?
4 23482 : i : ) ’
B
uw
134}
n o 11741
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Tools: AWR snapshots

MATERIALFLUSSGRUPPE

Top ADDM Findings by Average Active Sessions

Finding Name &vg act Percen Task Name

Commits and Rollbacks 3.57
CPU Usage 5.4€
PL/SQL Execution 3.05
Top SQL Statements 2.55
2.

Log File Switches
Load Profile

09 ADDM:4269272545 1 35494
Per Second  Per Transection Per Exec Per Call

DB Time(s): 1 0.1 0.00 0.01
DB CPU(s): 6.0 0.0 0.00 0.00
Backgzound CEU(s): 0.2 0.00 0.00
Redo size (bytes): 0.4
Logical read (blocks): .6 .6
Block changes: 36,038.1 .2
Physical read (blocks): 4.7 .0
Physical write (blocks): 4,014.2 .1
Read I0 requests: 3.4 .0
Write I0 requests: 2,926.9 .0
Read IO (MB) 0.0 0.0
Write IO (MB) 31.4 0.0
1M scan rows: 0.0 9.0
Session Logical Read IM: 0.0 0.0
User calls: 7,053.1 4.
Parses (SQL): 2,627.0 1.
Hard parses (SQL): 0.1 0.0
SQL Work Area (MB): 40.6 0.0
Logons: 0.1 0.0
User logons: .o 0.0
Executes (SQL): 1 25.1
Rollbacks: .1 0.0
Transactions: .6

Top ADDM Findings by Avezage Active Sessions

Finding Name Avg act Percen Task

Commits and Rollbacks ADDM

1.
CPU Usage 5.35 aDDM
Top 5QL Statemencs 5.13 ADDM
PL/SQL Execution 4,94 ADDM
Log File Switches 2,11 ADD:

Load Profile Per Second  Per Tramsaction Per Exsc Per Call

DB Time(s): 3 0.00 0.0L
DB CPU(s) : 0.00 0.00
Background CPU(s) : 0.00 0.00

Redo size (bytes):
Logical zead (klocks):

cwlikeon

Block changes: .7
Physical read (blocks): i
Pnysical write (blocks): 1
Read 10 requests: 0
Write 10 requests: .1 2.
Read 10 (UB): 0.0 0.
Write 10 (MB): 33.8 0.
I scan rows: 0.0 0.
Session Logical Read IM: 0.0 0.
User calls: 7,408.2 4.
Parses (SQL): 2,765.6 1.
Hard parses (SQL): 0.0 9.0
SQL Work Area (MB): 41.6 9.0
Logons 0.1 9.0
User logons 0.0 0.0
Exscutes (SQL) 39,235.1 25.0
Rollbacks: 0.0
Transactions:

create snapshot

change
Data Guard

configuration

run swingbench

Top ADDM Findings by Average Active Sessio

Finding Name

ns

Avg act Percen Task Name

Commits and Rollbacks
Log File Switches

PL/SQL Execution

Load Profile

stop swingbench

create snapshot

Physical read (blocks): z.9
Physical write (blocks): 3,461.2
Read IO requests: 2.6
quests: 2,451.5

o (MB): .0

o (MB): .0

n rows: 0.0

ead IM: 0.0

calls: 5,934.3

(sor) : 2,222.1

(s0L) : 0.0

a (MB): 34.5

Logons: 0.0

wovs logons: 0.0

Exscutes (SQL): 31,453.6
Rollbacks: 11.2
Transactions: 1,259.6

DB Time(s):
DB CPU(s):
Background CPU(s):
Redo size (bytes):
Logical resad
Block changes: 30,407

Per Second

Per Transaction

-

2
7 ADDM
5

'Y

@

ADDM:426

2545 1 3549,
2545 1 3549

ADDM:4269572545_1_35498
Per Exec Per Call

(blocks) :

cowbkRa

Top ADDM Findings by Average Active Sessions

Finding Name

Avg

Commits and Rollbacks
Top SCL Statements
PL/SQL Execution
Load Profile

Per Second

R R R O R R R =N

booooon

0.00 0.01
0.00 0.00
0.00 0.00

act Percen Task Name

1.77

Per Transaction

ADDM: 4269972545 1 35499

ADDM: 4269972545 1_35498

Per Exec Per Call

DB Time(s): 34.3

DB CEU(s5): 5.0

Background CPU(s): 0.2

Redo size (bytes): 4,643,194.7

Logical read (blocks): 613,066.6

Block changes: 29,025.3

Physical read (blocks): 2.9
Physical write (blocks): 3,353,
Read IC requests: 2

Write IO requests:

Session Logical Read IM:

Hard parses (SQL):
SQL Work Area (MB):

Read IG (MB)
Write IC (MB):
IM scan rows:

User calls:
Parses (SQL):

Logons:
User logons:
Executes (SQL):
Rollbacks:
Transactions:

R L L)

LDbbooroODOWEDOO M

cbhoooon

0.00 0.01
0.00 Q.00
0.00 0.00
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Tools: We need more ... — o ——

MATERIALFLUSSGRUPPE

* This was not enough (only swingbench and WAR)

* sO more tools ...
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Tools: nmon —

MATERIALFLUSSGRUPPE

* nmon (Nigel‘s performance Monitor for Linux) — the better top

* Installation: yum install nmon

- two operation modes: interactive and capture

« capture creates textfile(s): <hostname>_YYYYMMDD_HHMM.nmon

» the measured values in the text files are stored comma seperated

* e.g. load values for CPU (T0010 is the tenth measurement):

CPUGO1, To@1@, 1.9, 1.0, 43.8, 53.5, 0.0

* possible setting for output with environment variable: export NMON="cdt5-"
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Tools: nmon —

MATERIALFLUSSGRUPPE

e NMON="cdt5-" 5: top processes order by IO - : halfes time for screen refresh
For help type H or
nmon —-? - hint

nmon -h - full details

To stop nmon type g to Quit

= Virtual memory
Network
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Tools: nmon

MATERIALFLUSSGRUPPE

/dev/ASMDATAl1-1 ->
/dev/ASMFRA1-1 ->
/dev/ASMREDO1-1 ->
/dev/ASMREDO2-1 ->

Top ADDM Findings by Average Active Sessions

Finding Name

sde
sdb
sdc

run swingbench ~ 20 minutes ...

-

/

nmon (Primary & Standby)
capture: nmon —f-s 1 -c 1200

/ \

observe nmon
create snapshot

(Primary & Standby)

/dev/ASMDATA1-1 -> sde
change /dev/ASMFRA1-1 -> sdb
Data Guard /dev/ASMREDO1-1 -> sdc
configuration /dev/ASMREDO2-1 -> sdd

stop swingbench

think about the
results and
discussion create snapshot

study AWR report
T~ and nmon results

UKOUG - DB Konferenz / AVS
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Tools: nmon

MATERIALFLUSSGRUPPE

Sie sehen den Bildschirm von Martin Ansicht Optionen ~

Hera| vorn Stein &

AREER wr

Standby

kartin Klier P

CPU

Avg

1
2
3
4
3
6
7
8

16k—kkkkk-11111111111kkkHostname=ora-benchl Refresh= lsecs 18:48.16-BB85858588858885888888858885888888888888|

«5

[T R-RT-RN- - R

3.

DiskName Busy

sda
sda
sda
sdb
sdc
sde
sdd
sdf

2

195798
195808
282627

8%
@%
0%
B%
9@%
2%
99%
B%

| s W s kD B

]

| Svs VLY

| CPU Utilisation

-4

e e e e i
Disk I/0 Jprocfdiskstats

| sveeees®

Idle|@

.3
2|
.1
-3
-9

-3

A o 13 T Tt e a0 i VA M (Rt L
-6

Read WritekB|@

Totals Read-MB/s=8.1

mostly in KB/s

|25 |58 |75 100 |

=

+—F VY =V ¥V

>

Warning:contains duplicates—555555555555555555555555555555555555555
|50 | 75 100 |

Id:g writer

T o ke oy pdb19m

T W W

Writes-MB/s=5.9 Transfers/sec=976.2
F‘rt](‘h:.?!}?--lr.(.\dl‘:ﬁ--'l=Baﬁt‘. 3=Perf 4=5ize 5=I/0 u=Arg5—55555555555555555TMQ3555555555555555555555555555555
PID %CPU

Used

Size
KB

Res Res Res Res Shared 5t
Set Text Data Lib KB Read

pmon—16k—kkkkk—dddddddddddkkkHostname=ora-benchl—Refresh= lsecs 10:48.17-2222222222222222222222222222222222222222

CPU Utilisation
e L
PU Idle|e |25 |50 |75
93.9] >
95.8]
96.8|
95.9]
98.8|
97.8|
; 96.8| L
3 95,8 -
i e L
vg 2.3 1.9 ©.8 95.8| = |

e e e e e e e e e e e

FEOSED®

Jfproc/diskstats an‘)t.lb‘ in KBfs 'ﬁ'ar']i:u]:tt1r|1i|:r:5 duplicates—5555555555555555555555555555555555555555 ]

i;kNane BL;g wead t |25 |58 |75 1@&!
recovery process
L = |
o - OFa_ _pdb19m
|

5555 55555555555555555555555555555555555555555555555
Size Res Res Res StorageKB Command
KB Set Text Data ik Read Write

Writes-MB/s=5.7

ma FEpU_wg
Some Statistics may not shown-nnnnnnonnnonnONORONORNANANANNONANORNANONANAONORNNNNNANANNNRANONANARONN
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Tools: nmonchart e D

MATERIALFLUSSGRUPPE

* Tools for displaying the results (,,nmon“ — data) graphically, for instance:
-  NMONVisualizer
- nmon Analyser Excel Spreadsheet

- nmonchart

« nmonchart is a shell script and creates a html - document

 unzip tar — file and just start: nmonchart <your-data>.nmon

» Graphics and/or statistics with ,,zoom in option*“ in smaller periods of time

(CPU, network, disk read, disk write, etc.)
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Tools: nmonchart e =2
MATERIALFLUSSGRUPPE
[cPu util. | Py Use || Rung Blocked || pSwitch || Forkexec || Memory || Swap | -
| Wetwork | Net Packet || Disk Busy || Unstacked || Disk Read || Unstacked || Disk Write || Unstacked || Disk BSize || Disk Xfers || Unstacked | JFs |
Disk Write KB per second (Stacked)
220,000 des @
200,000 - sdo
— sdd
180,000 E k — sdc
H L\ \ = 50a2
160,000 \ & - % \ ﬂ N \ ﬁ /\ & o 041
—— sda
140,000 - /\
120,000
100,000
80,000
60,000
40,000
20,000
O L
A0 200 30 40 50 3:10PM 10 20 30 40 50 3IMMPM 10 20 30 40 50 312PM 10 20 30 40 50 3:13PM 10 20 30 40 50 3:14PM 10
Standby — without standby redologs
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Agenda ...

MATERIALFLUSSGRUPPE

1.) Motivation

2.) Challenges

3.) Tools

4.) Summary
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Summary: Conclusion = ——

* It was a lot of fun even though | swore a lot

* | have learned a lot about Data Guard, especially about its architecture (@2ORACLE: a new diagram please)
* Where ever possible collect data for each project

* Never trust the first measurement, execute several measurements

» To prepare two presentations belonging together, it is quite a challenge

» Thanks Martin for the good cooperation, the setup, the patience, the quotes and a lot of laughter

So: It will be continued — with RAC instead of Data Guard ...
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Summary: Links and Notes —o——)—

MATERIALFLUSSGRUPPE

* Data Guard Concepts and Administration:
https://docs.oracle.com/en/database/oracle/oracle-database/19/sbydb/oracle-data-guard-concepts.htmi#GUID-F78703FB-BD74-4F20-9971-8B37ACC40A65

https://docs.oracle.com/en/database/oracle/oracle-database/19/refrn/V-DATAGUARD_PROCESS.htmI#GUID-FO7EA03A-F3EF-4A2E-9250-A28AF3CEF5CF

* ORADEBUG:

http://www.juliandyke.com/Diagnostics/Tools/ORADEBUG/ORADEBUG.php

* ORION:
https://docs.oracle.com/en/database/oracle/oracle-database/19/tgdba/lO-configuration-and-design.htmI#GUID-355C99D8-29C1-421F-8B65-47A3C48324A2

* Swingbench:

https://www.dominicgiles.com/swingbench.html

* nmon and nmonchart:
http://nmon.sourceforge.net/pmwiki.php

http://nmon.sourceforge.net/pmwiki.php?n=Site.Nmonchart
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Summary: Last slide —o

MATERIALFLUSSGRUPPE

* A presentation doesn‘t have to be always a technical deep dive

» To all speakers:

Please talk about
YOUR ,,Making Of"
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MATERIALFLUSSGRUPPE

axel.vomstein@bss.gmbh

martin.klier@performing-db.com
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