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Was macht NetApp eigentlich?

# = Flash Speicher verandert die Datenwelt

= Speichersysteme/Daten speichern

a = Anforderungen an Daten wie WO

RM
= Verschliisselung ’
= Sicherung NON -
ﬁ STOP

Bl

= Mandantenfahigkeit
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NetApp — ein Portfolio Anbieter!

EF-Series

60 Drives 44T _—780 Drive 720 Drives 1200 Drives 1440 Drives
400GB _— B 12TB 18TB 36TB

P VST Flash VST Flash VST Flash VST Flash
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Industry-Leading Storage Innovation
Shared, Storage Infrastuctune Dedlicated Storage Selutions
Dz(a:ttc;r%cgr?tt;s Dat;: I((:)ggters a/n/d/ o0

Flash Arrays

/TN

for ultrahigh performance

Clustered Data ONTAP®

for shared infrastructure

StorageGRID®

for web-scale object storage
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NetApp Basics

Nicht virtualisierte
Server

Virtualisierte Server )
apell are l aee I acellll Are I APB| Se_'rver fu!"
| os [l os [l os |l os [l os ||l os ,Big Data

EE & EB

Unified Datennetzwerk
FCP FCoE iSCSI
CIFS/SMB NFS/pNFS
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Wie viel IOPs sind zeitgemal3?
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Wer hat mehr Leistung?

= Wer kopiert eine Datei schneller (Single Task) ?
# dd if=/tmp/source of=/tmp/target bs=64k

14.53 MB/sec
(1000ms / 4.3ms = 232.5
232.5 * 64K / 1024 = 14.53 MB/sec)

bis 25.000 IOPs
4.3ms mittlere Latenz

9.19 MB/sec
(1000ms / 6.8ms = 147.1
147.1 * 64K / 1024 = 9.19 MB/sec)

bis 45.000 IOPs
6.8ms mittlere Latenz
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Wer hat mehr Leistung?

= Wer bietet insgesamt mehr System-Durchsatz (Gesamt)?

1000ms / 4.3ms
25.000/232.5
107.5 * 14 MB/sec

bis 25.000 IOPs
4.3ms mittlere Latenz

1000ms / 6.8ms
45.000/ 147.1
305.9 * 9 MB/sec

bis 45.000 IOPs
6.8ms mittlere Latenz

=232.5
=107.5
= 1,505 MB/sec

=147.1
= 305.9
= 2,753 MB/sec

“ NetAppr



Noch was wichtig?

= Was war bel dieser Betrachtung neben Geschwindkeit und Last pro Sekunde noch
wichtig?

bis 25.000 IOPs
4.3ms mittlere Latenz

bis 45.000 I0OPs
6.8ms mittlere Latenz
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Der magische Performance Quadrant

kleine strukturierte
Blocke Daten
grofl3e Seq, enfa unstrukturierte
Blocke \ Daten

Cau

© Georg Mey
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Was will ich? MB/s vs. IOPS

» Ich kann nicht beides haben.”

» MB/s wenn der Nachteil zur Ausrichtung mehrerer Festplattenképfe
ausgeglichen ist

» 1/Os wenn ein Request im Volumen durch eine Festplatte “ Ilga“

abgearbeitet werden kann e

» Faustregeln: ‘\c“‘ “‘
» Applikationen mit gig‘ie 3 mxl/gxnforderungen trennen

» |/O-Arrays isoli eder sequential oder random)

» Ohne Requestmerge, Controller- / Diskcache rechnen

Quelle: https://www.heinlein-support.de/upload/slac08/Heinlein-RAID _Mathematik fuer_ Admins.pdf
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Durchschnittliche 10 Rate pro Disk:
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Wo entstehen Latenzen innerhalb von trad. Disks

IO Service Time

A
( A\
Disk Service Time
A
A\
5400 RPM
« Seek » >
Diese Wartezeiten entfallen bei Flash
15K RPM

T 2 3 4 5 & 7 8 9 10 onu
I Disk Controller Overhead
mm RAID Controller Overhead
mmm Data Transfer Time

mmm Disk Seek Time
Disk Rotational Latency
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Balance zwischen Performance und Kapazitat

All Flash

Bester €/I0PS Hard Drives

mit Flash Acceleration
Bester mix €/GB and €/I0PS
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Traditional Hard Drives
Bester €/GB

Kapazitat
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Wo setzt NetApp Flash ein
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NetApp — Flash Cache, Flash Pool, Server Level Flash
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Shared Storage Virtual Storage Tiering

Server level
Fusion-io (resell)

Controller level
Flash Cache

Array level (hybrid)
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Flash-beschleunigter Storage

Flash Only All-Flash Arrays

= |deal fUr performance-sensetive Apps

(R R
= niedrige Latenz fur jeden 1/O

Flash + HDD

Hybrid Array

= Perfekt fur meisten mixed Workloads

T — (bevorzugt reads)

= Speed von flash mit Kapazitat von HDDs
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Hybrid Arrays
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Herausforderung: Wo liegen meine Daten?

Primary Storage Pool Ziel
Alle Daten: Hot and cold Intellegentes Beschleunigen

= Il Il . von “hot” Daten auf schnellem

100101 '0011 Data sollen schnell
1011001010 sein wenn Hot

011010 0711 und kostenguinstig
10101100100 wenn cold

010110110
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Virtual Storage Tiering: Hybrides Storage flr Data ONTAP

* Intellegentes plazieren von“hot” Daten auf

5 Virtual Storage Tier ; schnellstem Storages Medium in Echtzeit
. Daten getrieben ¢ Echtzeit ° konfiguration$los = effiziente Nutzung von Flash

= Einfache Installtion

= Self managing

= unterbrechungsfreie Nutzung
= Echtzeit Optimierung

= | jefert besten mix von €/IOPS and €/GB

I I I = Speed von Flash plus Kapazitat von Disks

HDD Storage
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Benefits of Hybrid Array

Before .
= Kostenvortell

144TB system : niedrigere Kosten pro TB

240 x 600GB 10k rpm disks : niedrigere Kosten pro IOPS
é i weniger Energie und Abwarme
. mehr IOPS

168TB system 5 n mehr Speicher

168 x 1TB 7200 rpm disks 0 bessere Antwortzeiten (Latenz)

1TB Flash Cache™
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Herzlichen Dank!




Die Flash Factory

= http://youtu.be/ dssCip7ZbA
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Anwenden von All Flash wo es Sinn macht

Latenz- und Durchsatz-sensitive Workloads

= Transactional workloads (OLTP)

.. . : 1 0 o
= Decision-making systems ; 0 400y
' - 1 0 T4 7 4o
= Reservation/customer service systems ; 0, 0°, " oy %,
) _ 0 1 o, 9 é
= Virtual desktop infrastructure : % 1 §
% ~
= Web services ;
= Technical computing g &

= Analytics (OLAP)
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NetApp Flash Leadership

Metrics through July 2014

petabytes of flash-related
flash shipped patents

30" 35,000 1,500°

flash shipped in last two quarters hybrid systems shipped all-flash systems shipped
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ward Winning All-Flash Systems
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The 10 Coolest Flash Storage/SSD Products Of 2013

By Joseph F. Kovar CRN
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NetApp Enhances Existing Flash Array
While Prepping Advanced Offerings

Netpp in November unveiled the second in its series of
all-fiash storage arrays, a family that stems from its 2011
acquisition of Engenio

Netpp's new EF550 all-flash array features a sustained
throughput of over 400,000 IOPS, a sub-millisecond
response rate and over 12-GB-per-second bandwidth,
regardless of what other features such as data protection
are in use.

The EF550, a follow-on to Netpp's first all-flash storage
array, the EF540, comes with a base capacity of 19 TBin a
2U rack-mount form factor, and expands to nearly 100 TB
with additional disk shelves.

The 10 Coolest Flash Storage Products Of 2014

by Joseph F. Kovar on July 9, 2014, 10:00 am EDT
«first ¢previous ... 2
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NetApp: All-Flash At The Top Of The FAS Line

NetApp in June included an all-flash configuration
in a new refresh of its high-end FAS family

New at NetApp is the FAS8080 EX, the
company’s highest-performing storage solution. It
features new Intel processors and can be
configured with up to 5 petabytes of all-flash
capacity, or 500 TB of flash storage used as a
cache with up to 70 petabytes of hard disk
capacity in a hybrid solution.

The FAS8080 EX also scales to up to 4 million
IOPS (I0s per second). It works in clustered
environments thanks to NetApp's Clustered Ontap
operating system and handles both SAN and NAS
operations.

Next Page
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compliments of o ppp

- Leverage server flash as
storage cache

= Reduce the footprint of your
storage infrastructure in the
data center

Flash
Storage

FOR

DUMMIES

Learn to:
- Optimize storage performance
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Lawrence C. Miller, CISSP
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