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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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TGW Logistics Group

• Systems Integrator for automated warehouse solutions
• End-to-end fulfillment 

• Design
• Manufacturing
• Implementation
• Maintenance

• Locations:
Austria, Germany, UK, USA 

and many more

• 3.800+ Employees
• 800+ Mio € revenue
• Foundation-owned, former Family-operated 

www.tgw-group.com

http://www.tgw-group.com/


6

Project
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Stingray Shuttle

Stingray Shuttle Block

PickCenter One

Picking
Robot
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Project Facts

• Greenfield Logistics Hub on 50.000m2
• Highly automated FlashPick® System
• >180.000 Storage Locations
• 200 energy-efficient Stingray shuttles in 10 aisles
• Automatic carton erection and closing
• Automatic crate stacking/lifting

• Two Oracle Databases 19c
• Material Flow (“Routing”)
• Warehouse Management (“Business”)

• Zero Data-loss concept w/ Data Guard 
• High-class OLTP workload profile
• >2.000 transactions/second
• Oracle Linux on VMware vSphere ESXi
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Project Flow (2-3 years)

• Logistics Requirements
• Logistics Solutions Engineering
• Warehouse Layout Design
• Simulated Layout Validation
• Building / Construction
• Logistics + Software Realization
• IT Infrastructure Sizing based on Layout + Software
• IT Infra Solution Engineering
• Benchmarked IT Infra Validation
• IT Infra Realization
• Software Stress Testing / Emulation
• Commissioning Phase
• Production Ramp-up Phase
• Acceptance
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Solution-Jackstraws
(Solution-Mikado)
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Solution vs. Solution

Data Guard

NetApp
Backup Storage 

NetApp 
MetroCluster IP

Proposed: Wanted:

vSAN
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Compromise

vSAN
vSAN

Data Guard

RecoverPoint
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Per-for-mance
[pɚ.ˈfɔɹ.məns]
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DellEMC RecoverPoint



@MartinKlierDBA
www.performing-databases.com

16

DellEMC RecoverPoint

vSAN Storage Pool 1

ESXi 1-1

Prod
VM
vLUN

vmdk

Splitter

vRPA

vSAN Storage Pool 2

ESXi 2-1

Copy
VM
vLUN

vmdk

vRPA

Splitter

journaljournal

Transfer

How it works, simplified



@MartinKlierDBA
www.performing-databases.com

17

Source: DellEMC RecoverPoint for VMs – Product Guide 5.3

“Local Protection” “Remote Protection”
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Benchmarking
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Limit your Benchmark Scope!

• NOT:
• Which one is better?
• Comparison to another solution.
• Prove somebody wrong.

• Answer this:
• Is the “Compromise” solution fast enough for proposed warehouse ops?

• 2000 Transactions/second
• 10.000 IOPS
• <5ms Latency

• Is the “Compromise” solution robust enough? (not covered in this talk)
• ”Pull the plug” under full transactional load
• Use the “Remote Protection” VMDKs to re-start the database
• How long does it take to crash-recover? (Or any other recovery necessary?)
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IO per second
IO Latency



@MartinKlierDBA
www.performing-databases.com

21

IO Stress Test - Baseline Setup

vSAN Storage Pool 1

ESXi 1-1

Prod
VM

vLUN

vmdk

Splitter

vRPA Transfer
Linux CPU
Linux IOPS

VM & Host CPU
VM & DS IOPS

LUN
IOPS

ORION
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Bottlenecks United

vSAN Storage Pool 1

ESXi 1-1

Prod
VM
vLUN

vmdk

Splitter

vRPA

vSAN Storage Pool 2

ESXi 2-1

Copy
VM
vLUN

vmdk

vRPA

Splitter

journaljournal

Transfer

Linux 
CPU
Linux 
IOPS

VM & Host CPU
VM & DS IOPS

LUN
IOPS

VM CPU
VM IOPS

VM CPU
VM IOPS

VM & Host CPU
VM & DS IOPS

LUN
IOPS

Bandwidth
Latency

RTT
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ORION Test Setup

VM 101
Prod

vLUN

ORION

vLUN

ORION RP 
Transfer

VM 101
Shadow

vLUN vLUN

VM 102
vLUN

ORION

vLUN

ORION

run “read1” run “read2”

run “read1” run “read2”

“Single-LUN-Performance” .... L

• Four ORION executions precisely at the 
same time
• Two on a protected VM
• Two on an unprotected VM

• Four LUNs overall
• on the same vSAN, to max it out
• Two protected
• Two unprotected
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ORION Test Setup

$ORACLE_HOME/bin/orion
-run advanced
-testname oltp-read
-num_disks 20 
-cache_size 8192 
-size_small 8 
-size_large 16 
-type rand
-simulate raid0 
-write 20
-duration 30 
-matrix basic

Test Profile
Identification (LUN file, Output)
How much power (=threads, Q)
How much cache to saturate
Small IO size
n/a (limited test matrix)
IO Profile
n/a (here single LUN)
Write Percentage (0=100% read)
How long per data point
Which tests to run
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ORION Test Results

$ ls -1 oltp-read1*
oltp-read1.lun
oltp-read1_20210415_1320_hist.txt
oltp-read1_20210415_1320_iops.csv
oltp-read1_20210415_1320_lat.csv
oltp-read1_20210415_1320_mbps.csv
oltp-read1_20210415_1320_summary.txt
oltp-read1_20210415_1320_trace.txt
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ORION Test Results

Exa
mp

le
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ORION Test Results
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ORION Results (IOPS)

With RP:
25 threads necessary 

for 25.000 IOPS

Without RP:
15 threads necessary

for 25.000 IOPS

Remark: This is baseline, RecoverPoint result, 
and Max-Out test in one single graph

Host 101 (with Recover 
Point): 

CPU saturation point
IO limited

Maxed out: Each LUN 
delivers >35.000 IOPS

RP impact smaller 
than data blur in 

noRP test



@MartinKlierDBA
www.performing-databases.com

29

ORION Results (Latency)

Host 101 (with Recover 
Point): 

CPU saturation point
Latency Jump

With RP:
20 threads – 1ms

Remark: This is baseline, RecoverPoint result, 
and Max-Out test in one single graph

Data Point 65
Each LUN keeps 35.000 IOPS <2ms

Without RP:
20 threads – 0.75ms



@MartinKlierDBA
www.performing-databases.com

30

ORION Test (IOPS)

Maxed out: Each LUN delivers >35.000 IOPS
RP impact smaller than data blur in noRP test

Baseline 
Test Run

Max Out Max Out

CPU saturation 
breakdown

no 
RecoverPoint

with 
RecoverPoint

Latency 
800ms?
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ORION Results (Latency)

Average sucks ;)

Remark: This is baseline, RecoverPoint result, 
and Max-Out test in one single graph
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Transactions / Second
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Swingbench Setup

vSAN Storage Pool 1

ESXi 1-1

Prod
VM

vLUN

vmdk

Splitter

vRPA

vSAN Storage Pool 2

ESXi 2-1

Copy
VM
vLUN

vmdk

vRPA

Splitter

journaljournal

Transfer
ASM

Oracle DB

Swing 
bench

Wait 
Events

DB IOPS

Bandwidth 
Latency

RTT

App TX/s
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Swingbench Setup

• Order Entry v 2.0
• IO-bound setup
• „small“ SGA (10GB)
• „big“ Tablespace (300GB)

• Increased No. of users until saturation (=1000)
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Swingbench Baseline – no RP

<8.000 Transactions 
per second

Expected
2.000+ TX/s
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Swingbench Results – with RP

<7.000 Transactions 
per second

Expected
2.000+ TX/s
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Results

Metric Warehouse Ops
Request

w/o RecoverPoint with Recover Point

IOPS >10.000 >35.000
steep scaling

>35.000
relatively “flat” scaling

IO Latency <5ms avg. <2ms
peak 5ms

avg. <2ms
peak 800ms

Transactions/s >2.000 >8.000 >7.000
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Thank you!
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Meet & Greet

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

Many national // international events

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/



