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THE ENVIRONMENT HA!-"\!GEOUD

Virtualized Platform

BBE
=
* 99% virtualized
« Technology workloads
« Software defined anything
,!P Technology Oriented Business Strategy
5, oA

 New service models
« Early adopter
 Risk aware

KIND - ENTREPRENEURIAL - ACCOUNTABLE - INNOVATIVE - SUSTAINABLE
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2015 — IN THE BEGINNING

 Starting from 30TB projected 1.xPB In ten years

- Data growth i
* Business — 28% p.a. 5
* Projects — 95.000 files p.p. max E
* Formats — 50% p.a. 2
« New applications n
- Data locality E
 Midmarket constraints o
 IT budget in machinebuilding 2% revenue 5
» Wide range of requirements gg
* Investmentprotection =
KIND ENTREPRENEURIAL ACCOUNTABLE
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A B C D E F
Storage Pool Faktoren Bestand 2016 2017 2018

:jﬁhrliches Wachstum 63,00%

| AMS 680, GB 1108,4 GBE 1806,69 GB 2944,91 GB
|AMS WEMO 240, GB 391,2GE 637,66 GE 1039,38 GB
|DBWORKS 300, GB 489, GB 797,07 GE  1299,22 GB
|PDM 200, GB 326, GE  531,3BGB
| Exchange 919, GEB 149797 GE 2441,69 GB 3979,96 GB
|LYNC DB 244, GB 397,72GE 648, 28GE  1056,7 GB
| EdgeCAM a0, GB 81,5 GB 132,85 GB 216,54 GB
| Mailstare 500, GB 1467, GB  2391,21 GBE 3897,67 GB
| Ticket DBs 80, GB 1304 GEB 212,55 GE 346,46 GB
|Summe Storage hot 3413, GB 763,19 GB 9394, GB 15312,22 GB
|Snapshot Quote hot 15,00% \\ 511,95GB /864,48 GE  1409,1GB 2296,33 GB
:Virtual Machines 3259, GB 5312,17GBE 8658,84GB 141139 GB
_VMS Legacy 202, GB 329,26 GB 536,69 GB 874,81 GB
:File CAD 030, GB 8231,5GBE 13417,35GB 21870,27 GB
_File Migration RH 1980, GB 2274 GE 5260,60 GE 3574,88 GB
| File Projekte 2920, GBE /47596 GB 7758,15 GB 12645,78 GB
| File Infrastruktur 500, GJ 2608, GB 4251,04 GBE| 6929,2 GB
_File FTP Transfer 160, GB 260,38 GB 425,1 GB 692,92 GB
| File Userdaten 800, GB 1304, GBE  2125,52GE 34646 GB

INNOVATIVE SUSTAINABLE



GENERAL APPROACH

Classic Hardware

* Proven technology

« Expensive

« High lock in potential
 Forklift upgrades

« Brute force virtualization
» Limited scale out options
» Established vendors

Turnkey Hyperconverged

Virtualization integrated

Scale out architecture

Overprovisioning issues

Restrictive scale rules

High secondary license cost

Shooting stars
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Software Defined

« Some choice of hardware
* Individual sizing

e Supportmatrix issues

« Some virtualization support
« Scalable concepts

* Niche players

* Flexible (1)
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DL380G8 DL380G8
+ SAS H221 + SAS H221

DL380G8
+ SAS H221
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SDS DEFINITION sovanced automation
v = Hardware Suppliers nif Software Suppliers
] « Storage virtualization & hardware abstraction = « Software based delivery
» Policy based management  Installation agnostic
» Object storage « Baremetal heavy
« SAN & Storage Networking » Feature centric
- Alternate price moedels (OS centric) e.g. dedup, snapshots, replication, ...
@@ Hyperconverged Suppliers @% Community
@@ * Virtualization integrated AA » Open source driven
« Software defined datacenter driven * NAS heavy
« Scale out architectures « Access protocol centric

 Distributed or virtual global files systems
« Dynamic provisioning

KIND - ENTREPRENEURIAL - ACCOUNTABLE - INNOVATIVE - SUSTAINABLE
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7/ YEARS LATER

ANALYTICS

m} APPLIANCES ALERTS LOGS
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adminbenke Q #

Appliances

clsphgdefrhenx-...
=y VER. 5.3.0
172.30.33.92, 172.30.33.93 &

TOTAL 84.28 TiB FREE 78.70 TiB

SERVICES: NFS
SPHGDEFRHCNX01-PROD SPHGDEFRHCNX02-PROD

CPU Util 0.95% CPU Uil 0.89%

7] (=] (w] ] (=] [w]
10PS 19 164 I0PS 9 112
BW 1MBps 2 MBps BW  305KBps 695 KBps
Lat 157ps 66ps Lat 58us 30ps
LABEL: Germany Cluster FR1Datacenter
clsvwsge-prod
ge-p VER.5.4.0 0 o ]
172.26.152.21, 172.26.15...

TOTAL 84.28 TiB FREE 47.97 TiB

SERVICES: NFS
SVWSGENX02-PROD SVWSGENXO01-FROD

CPU Ut 15.44% CPU Util 5.93%

7] (=] (] ] (=] (]
IOPS 3762 657 IOPS 198 29

BW 16 MBps 27 MBps BW 29 MBps 736 KBps
Lat 35ps 367ps Lat 385ps 4ms
LABEL:

ENTREPRENEURIAL -

clsvrbnx2-prod

VER.5.2.2 o]
172.31.2.108, 172.31.2.110

TOTAL 84.28 TiB FREE 34.54 TiB

SERVICES: HPR, NFS
SVRBNX03-P SVRBNX04-P

CPU Ut 4.19% CPU Util 12.82%

@ (=] [(w) @ (&) [(w)
10PS 321 673 10PS 1872 2501
BW 13 MBps 7 MBps BW 109 57 MBps
Lat 1ms 291ps MBps
Lat 455ps  246ps
LABEL:
clsvindanx-
prod VER.5.3.0 Q o]
172.26.160.20, 172.26.16...

TOTAL63.21 TiB FREE 42.68 TiB

SERVICES: NFS
SVINDANXO1-PROD SVINDANXO02-PROD

CPU ULl 3.15%

(2] &) W) (7]

CPU Util 7.07%

(=) (w]
IOPS 117 IOPS 81 1
BW 3KBps 106 KBps BW 17 MBps 2 KBps
Lat 38ps 20ps Lat 54ps 780ps
LABEL:

ACCOUNTABLE -

== clsvrbnx3-prod
[EEE] 172.31.2.116,17231.2.117

vens22 @ 1%

TOTAL 84.28 TiB FREE 30.51 TiB

SERVICES: NFS
svrbnx06-p svrbnx05-p

CPU ULl 6.54% CPU Util 7.99%

(2] (] (w] (2] (=) [w]
10PS 1972 1612 10PS 5002 1241
BW 25MBps 12 MBps BW 64 MBps 13 MBps
Lat 215ps  169ps Lat 94ps 231ps
LABEL: Germany Cluster RHB
clsvwten-prod ELRAT 0 {3
172.26.192.20, 172.26.19...
TOTAL 84.28 TiB FREE 56.25 TiB

SERVICES: NFS
SVWTEN-NX01-PRD SVWTEN-NX02-PRD

CPU ULl 2.72% CPU ULl 11.87%

(2] =] ) (2] = )
10PS oo (o] 1264 1093
BW 0o BW 14 MBps 8 MBps
Lat Ops Ops Lat 130ps 876ps

LABEL: Germany Cluster WaldorfTechnik

DEPLOY NEXENTACLOUD APPLIANCE == REGISTER APPLIANCE =

== Cclsvhaatkrnx-prod
[Z==] 172.26.224.20, 172.26.22...

TOTAL 84.28 TiB

vin53.0 @ 1%

FREE 58.63 TiB

SERVICES: NFS

SVHAATKR-NX01-PROD

CPU Util 6.45%

(2] (=] (w)
10PS 147 148
BW 711 KBps 842 KBps
Lat 115pus 48ps

LABEL: Austria Cluster DFT

INNOVATIVE -

SVHAATKR-NX02-PROD

CPU Util 3.27%

(7] & w)
10PS 14 7

BW 174 KBps 342 KBps
Lat 16ps 860ps

SUSTAINABLE
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BUT ...

CONSs
* Vendor issues

Hardware supply
EOL disks & JBODs
Pricedevelopments
Knowledge transfer

KIND - ENTREPRENEURIAL

HAHNGROUP

ed automatio

PROs
* Vendor independency

« 80% reduced storage budget
Exceptional degrees of freedom
Very high performance

High availability

Easy migrations

Easy availaility

ACCOUNTABLE - INNOVATIVE - SUSTAINABLE
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STORAGE GROWTH & HIGHLIGHTS

« ZFS Performance
« ALL flash systems
License migration
Platform agnostic migration
* Nexenta -> Napp IT
High 10 Performance
Hardware migration
« HPE D6000 -> HGST
Open Source Implementations

KIND - ENTREPRENEURIAL - ACCOUNTABLE
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4 vears

INNOVATIVE

SUSTAINABLE
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TIMELINE

2015

Initial HC
Nexenta
Cluster

Hyperconverged
Application

True NAS

KIND

2016

Snapshot
Target
Nexenta

Backup Migration
NapplT

ENTREPRENEURIAL

2018

Performance
Systems
True NAS

Location
True NAS

ACCOUNTABLE

2018

Location HC
Nexenta
Clusters

Production Tests

INNOVATIVE
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2019

Restructure
Nexenta

Archive & Backup
Tier Tests
Open-E &
TrueNAS

SUSTAINABLE 14



SOFTWARE DEFINED STORAGE VARIANTS

G nexenta

NQPF

Nexenta

* Proven and reliable

* High performance

* Vendor uncertainty — DDN & Tintri
* Robust implementation (Solaris)

» Easy to use management platform

Napp - IT

* Free version

* Linux based

* High ZFS compatibility

* Not so comfortable management

KIND - ENTREPRENEURIAL

open-e

ACCOUNTABLE
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True NAS

* Free version SDS

» High performance

» Reliable and easy to use

« Convenient feature set

* Good ZFS Implementation (BSD)
» Vendor push to appliance

Open - E

* Linux based

 Attractive price model

« ZFS performance

« True high availability clusters
 Virtualisation support

INNOVATIVE - SUSTAINABLE
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DO WHAT THEY DO BEST

DIY Hyperconverged Baremetal

High available & standalone Production high available

Production workloads Very high performacne

Caching workloads Snapshots

Hardware independent Replication

Hpyervisor independent

HAHNGROUP

advanced automation

Virtualized general purpose

Cheap tier two storage

Filerservices

S3 object storage
VMWare based

Snapshots

Replication



HEADQUATER INSTALLATION HA!-"\!GEOUP

DL380G9 DL380G9 "
ESX Workload E1508 S 1908 Citrix Xen App

3D
DL380G9 DL380G9 DELL R7525 DELL R7525 DL380G9 DL380G9 DL380G9

e oF 768 GB LT 02D ElE 768GB + Nvidia  768GB + Nivdia  768GB + Nivdia Office

Aruba 8320 Aruba 8320 160 GBIt Redundant Core e TN

Aruba 8320 Aruba 8320 All Flash

DELL R7525 DELL R7525 DELL R7525 DELL R7525 DELL R7525 _ DELL R7525
1024 GB —IB02L=-55 aTabY N e~ S— 1024 GB 1024 GB, LSI 512 GB

HGST 4U60 HGST 4U60 g
384TB NL SAS + 384TB NL SAS +

SSD SSD
HGST 4U60 151 G359 48

384TB NL SAS + Slots LTO 7
SSD

Hyperconverged Clusters VEEAM Backup




HAHNGROUP
KEEP IN MIND ddGmOU

Market shifts
Little knowledge in the market
Hardware compatibility

SAS architecture
 Blade environments

* Vendor lock out walls
« Boot device compatibility
« Open source impact

KIND - ENTREPRENEURIAL - ACCOUNTABLE - INNOVATIVE - SUSTAINABLE
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SLIDES ON

HTTPS://WWW.MYBENKE.ORG/
TALKS-AND-PUBLICATIONS/
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Follow us:

inJalc)

www.hahn.group



