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Her Deneyim Bir Kazanim
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Gundem..

“Flash” Neden Onemli
Neden TMS?

Mimari Gorunum

IBM Flash Uriin Grubu
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Neden Flash?

Son 10 yilda:

e CPU Hizi: Performansta yaklasik 8-10 kat artis

* DRAM Hizi: Performansta yaklasik 7-9 kat artis
* Ag Hizi: Performansta 100 kat artis

* Veriyolu Hizi: Performansta yaklasik 20 kat artis

* Disk hizi: Performans artisi YALNIZCA 1.2 kat

#Fconnected
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Donen Disk 1/O Performansinin Kapasiteye Orani
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GByte basina Siirekli HDD /O Oranlan

Yil
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Flash neden onemlidir

Hala 25K dev/dk Disk
performansi mi
bekliyorsunuz?

IBM Flash, isinizi yurtuten uygulamalari destekleyecek
performans ve degeri saglar.

DUsuk gecikme suresi: Daha hizli isler
Yuksek duzeyde Olceklenebilirlik: Ayni anda daha
fazla sey yapin
Dusuk toplam sahip olma maliyeti: Maliyetten tasarruf
edin ve degeri artirin

N
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Flash teknolojisi ne zaman kullanilir?

Donanim ve lisanslamayi

Son kullanici deneyimi is GB basina G/C disk
birlestirin performansi agisindan ekonomisini asar
cok onemlidir

il =1

Z
g
Gelistirici suresi maliyet

Performans olgegini Toplam Sahip Olma
tasarruflari artirin ve yonetimi azaltin maliyetinizi azaltin
#connected
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Flash Uygulamalarinin Etkili Noktalari: Daha Fazla Is Yapin, Ustelik

Daha Hizli!
OLTP Veritabanlari

® Finansal, oyun, gercek zamanl faturalandirma, ticaret, gercek zamanl
izleme, sorgu hizlandirma (DB2/Oracle), vb.

Analitik uygulamalar (OLAP)

= s zekasl, toplu isleme, ERP sistemleri, raporlama, toplu veri 6zet akislari,
vb.

Sanal Altyapilar

= VDI, Birlestirilmis sanal altyapilar, kullanici profilleri, vb.

HPC/Bilgi islem Uygulamalari

= Simulasyon, modelleme, tedarik, FS meta verileri, ¢izim alani, talep
uzerine video, is pargacigi verimliligi, vb.

Bulut Olgekli Altyapilar

= Talep Uzerine bilgi islem, icerik dagitimi, web, dnbellege alma,
metadata, GPFS, etkin dosya yonetimi, vb.

m Devlet Kurumu E-Ticaret

HPC
#connected
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Flash Kalitesi Onemlidir!

Tipik Cip Dayaniklihgi
* Flash tiri 6nemlidir. is yuikii profiline gére 100
secim yapin.
90

80
70

60
* Kurumsal diizeydeki MLC (ya da E-MLC) 50

MLC’ye gore 10 kat gelistirme sunar.
40
» Tek dizeyli hiicre (SLC) MLC’ye gore 33 kat

gelistirme sunar. 30 -
e eMLC flash ortami, %oéu kurumsal 20 _
uygulama icin gerekli is yika profilini isler. 10 _
e Variable Stripe RAID™ gibi TMS 0 1

teknolojileri, hem eMLC hem SLC /

dayanikhligini artirarak sistem omrinu MLC i Ke SLC
Flash tiirii /
#Fconnected «x

* Bir aygitin siirdurebilecegi P/E donglsd,
teknolojinin turiine gore degisiklik gosterir.

* Mausteri duzeyindeki Flash, ¢cok dizey
hicrelidir (MLC).

P/E Cycles (Thousands)

uzatir.



IBM Connected 2013

Her Deneyim Bir Kazamm

Flash her derde deva degildir!

Uygulamalarin CPU’ya bagl olmasi durumunda

G/C yogunlugunun donen disklerle karsilandigi yliksek blylime hizina sahip daha biiyik etkin
kapasiteler

“Yeteri kadar iyi” performans diizeyi tek ihtiyaciniz oldugunda
GB basina disik 1/0

Fiyat/performans/kapasite ($/I0/GB) HDD lehine oldugunda

#Fconnected

Flash, her zaman ¢6ziim degildir...Su gibi durumlarda donen diskleri kullanmak daha uygun
olabilir:




e B o ot Neden TMS? IEM

FLASH TEKNOLOJISINDE BASARISINI
KANITLAMIS BiR LIDER
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IBM Research 50’den fazla tlkede

tarafindan 300°den fazla
onaylanmistir 34 Yilikk Gecmis 30+ Patent musteri
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12 Flash Modules (10+1+1)

(module + extension board)

40 Flash Chips per Module
(4 x 9+1 VSR groups)

0@
R

-~
1U Chassis N

Redundant Fans

#Fconnected

IBM Flash 720/820 Mimarisi

Redundant
RAID controllers

Two Dual-Ported 8 Gb/s FC or
40 Gb/s QDR IB Interfaces

Redundant
Management

Control
/ Processors

Redundant Power

\ Supplies

N+1 batteries

[
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IBM Flash 720/820 Mimarisi

#Fconnected
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720 is SLC based Enclosure _

* 820 is eMLC based Enclosure P ST =i Em ‘::’:J
e 1 Unit tall and 25” deep, fits in standard : -
19” rack.
. Performance RAID 5 = RAS
450K Read I0OPs — Concurrent maintenance of Flash modules
— 300K Write IOPs — Scheduled maintenance for code loads
, — RAID 5 (only) with hot spares (Fixed configs) and no JBOF
— 3GB/sec Read sequential (8Gb FC) — Full End to End checking inside enclosure
— 4GB/sec Read sequential (IB) - Oth
— 1.5GB/sec Write Sequential RAID 5 _e::u" SCSI 3 Reservations
— 2GB/sec Write RAID 0 — LUN Masking
* Interfaces = Interoperability
— Four4/8 FC — Power N and N-1, Z Linux, X portfolio,
. — IBM-i only through VIOS.
 FCAL and switched — All versions of Linux on Power and AIX
— Four QDR IB with SRP only — Subset of switches which covers 90% of market.

— Supports HP, Dell, Oracle

32 nm Toshiba Flash

— 10, 20 TB options RAID 5
— 24TBRAIDO

System Management
— Easy to use, install and setup
— Simple CLI and Web based GUI

— Supports SNMP, SNMP traps, e-mail notification,
user-management/LDAP

#Fconnected
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Flash Modul Mimarisi
IBM Flash 820

Primary Flash Board
1TB eMLC Flash

Expansion Flash Board
1TB eMLC Flash

#Fconnected
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Flash Modul Mimarisi
IBM Flash 820

Primary Flash Board
1TB eMLC Flash

Expansion Flash Board

1TB eMLC Flash
Series-7 Flash Controller™ eMLC Flash Cipleri
Her kart icin 2 adet Her Flash denetleyici icin 20
Her Modiil icin 4 adet
#connected

Arabirim islemcisi
lg Dual ports to back
Her kart icin 40, Her Modiil i¢



e acies 215 Variable Stripe RAID™ (VSR)

* Patentli VSR, RAID bant boyutlarinin degiskenlik gostermesini saglar.
* 10 cipli bir seritte bir ¢ip arizalanirsa yalnizca bu ¢ip atlanir ve veriler
* geri kalan dokuz cipe yeniden aktarilr.

* VSR, Flash arizalarinin neden oldugu bakim araliklarini azaltir

10 Chips

RAID
Group <

16
— Planes

< _
#Fconnected
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Dis
Arabirimler

(FC, IB)

RAID

Denetleyicileri

2D Flash RAID™ (IBM Flash 720/820)

{

Flash Modiilleri

icinde RAID 5
(9 data + 1 parity)

#connected

Interface

Interface

RAID Controller

RAID Controller

TMS
2D Flash RAID™

Flash Modiillerinde RAID 5
(10 data + 1 parity + 1 hot spare)




IBM Connected 2013

Her Deneyim Bir Kazamm

IBM Flash Sistemleri

SLC Flash eMLC Flash
Model

710 720 810 820

Capacity 1-5TB 50r10TB 2-10TB 100r20TB
Latency (R/W) 90/25 us 90/25 us 110/25 us 110/25 us
|IOPS 450K 500K 400K 450K
Bandwidth 4GB/s 5GB/s 4GB/s 4GB/s
Interfaces 4x 8Gb FC or 4x 40Gb 1B 4x 8Gb FC or 4x 40Gb IB
_ . 2D Flash RAID™ . 2D Flash RAID™
Data Protection VSR (inc. VSR™) VSR (inc. VSR™)
@ All units 1U form factor, less than 500 Watts
#Fconnected
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Flash Teknolojisinin Avantaji
Disk I/O Hizmeti

1. /O istegini gbnderme (~ 100 us)
2. 1/O hizmeti icin bekleme (~ 5,000 us)
3. I/0O islemi (~ 100 ps)

=1 |/O istegini isleme siresi = 200 us + 5,000 ps = 5,200 us
=CPU Kullanimi = Bekleme siiresi / Isleme slresi = 200 / 5,200 =

~ 0/04
~100ps, ~100ps
isleme : :
CPU Durumu i i
i ~5000 us i
Bekleme i !
| Siire '
< 1 1/0 istegi

#Fconnected
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/0 Isteginde Flash Avantajl
Flash Bellek ile /0O Hizmeti

1. /O istegini gbnderme (~ 100 ps)
2. 1/0 hizmeti icin bekleme (~ 200 ps)
3. I/O islemi (~ 100 ps)

=1 |/O istegini islemi slresi = 200 ps + 200 ps = 400 s
=CPU Kullanimi = Bekleme stiresi / isleme siiresi = 200 / 400 =

~%50
_ ~100ps, ~100ps Yalnizca depolama
Isleme ' | gecikme stiresinin
degistiriimesiyle elde

avantaji: 12 kat

CPU Durunfy ! | edilecek uygulama
'\ ~200 ps |
Beklemg i ! —

' Sdre '
<— 11/0istegi —
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Flash ile Sunulan Degerler

* s icin Etkisi
e Uygulama verimliligini gelistirir

* s suirecleri dlcegini ortaya cikarir

* Miusteri, calisan memnuniyetini artirir

* isin hizini artirarak rekabet avantaji olusturur
* Finansal Etkisi

Kullanimi artirarak CPU verimliligini en ust dlzeye cikarir

Gereken gekirdek sayisini azaltarak uygulama lisansi maliyetini azaltir

Gereken cekirdek sayisini azaltarak veritabani lisansi maliyetini azaltir
* Var olan depolama varliklarinin kullanim émrinu artirir

* Glc, Sogutma ve “Raf” tasarrufu (TCO - toplam sahip olma maliyeti)
Operasyonel Etkisi

e Zaman

Operasyonlardan daha kisa strede sonug elde edilir (daha hizli operasyonlar)

* Veritabani yoneticileri, sistem yoneticileri ve depolama ydneticilerinin zamanlarini
bosaltarak daha 6nemli diger is gereksinimleri GUzerinde calismasini saglar

#connected
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Storage Engine

= SVC engine based on IBM System x3550M2 server = 7
— Intel® Xeon® 5500 2.4 GHz quad-core processor — '
— Triple cache size to 24GB (with future growth possibilities)
—  Four 8Gbps FC ports

= Bandwidth twice that of the Model 8G4
—  Expect double MB/s and up to double IOPS of Model 8G4
—  Significant price/performance improvement and enables support of more demanding and larger configurations with fewer
SVC engines

= Engines may be intermixed in pairs with other engines in SVC clusters
— Mixing engine types in a cluster results in VDisk throughput characteristics of the engine type in that I/O group

= Cluster non-disruptive upgrade capability may be used to replace older engines with new CF8
engines

= Users of SSDs on the SVC 2145-CF8 are now able to safeguard their data beyond VDisk mirroring,
as SVC now provides RAID (0,1,5,6, and 10) control for SAS-attached storage

Software Enhancements Advanced Software Functions
= New Easier to use GUI = Thin Provisioning
= Easy Tier Functions = Flash Copy
= Increase previous limits up to 4X = Metro and Global Mirror

#Fconnected
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. V6.4
SVC 6.4 Supported Environments
sLinux +Citrix Xen

«IBM . -IBM Power . (Intel/Power/z) Server
. ‘Microsoft . - *HP-UX11i -RHEL 4/5/6

z/VSE *Novell VMware Windows IBM -A|X *Solaris Tru64 -SUSE 9/10/11-A Ie *IBM TS7650G IBM 1024

.Z/VM -NetWare vSphere 4. 5 aHyper-V *IBMii 6.1 'OpenVMS 'SGI IRIX pp ProtecTIER BladeCenter
zlLinux ~ -QEs2 'oPhered, (VIOS) MacOS ~Gateway  pigysystem “HOSIS
. g *PureFlex

| | ] u u u u | | |
*«iSCSI or FCOE

*Point-in-time Copy -1Gbor 10Gb  *8Gbps SAN fabric  .continuous Copy

*Full volume, Copy on write
256 targets, *Multiple Cluster Mirror
Incremental, Cascaded, Reverse, «Metro/Global Mirror
*Snapshots, FlashCopy Mgr Stretched Cluster

Compellent -IBM *IBM -IBM -H|tach| *HP ‘EMC  -Sun -NetApp ‘NEC -Fuijitsu *TMS

Fluid Data DS X1V N series Lightning MA,EMA  <CLARiiON  -StorageTek *FAS *iStorage *Eternus
. “Thunder ~ *MSA,EVA,  .cx4 *StorEdge
+DS3000, DS4000 +Storwize V7000 -TagmaStore  *XP, P9500 . 9 .
. +DS5000,DS6000 * DCSIXXX -AMS, WM, pgr | Symmetrix, -XioTech <Byll °*NexSAN
Violin -DS8000 -USP. USP-V *DMX, VMAX, "Emprise  +Storeway +SATABeast

VSP *VNX, VNXe
* Confirm all supported configurations at ibm. com/storage/support/2145 and click on “Support”
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Standalone FlashSystem

* The simplest configuration involves attaching a

FlashSystem to a Host either through a SAN fabric, or
direct connect via Fiber Channel or Infiniband

= When using a FlashSystem 710/810, some method of
mirroring is recommended for enhanced resiliency

= The FlashSystem 720/820 models have enhanced
resiliency built-in

#connected

Key Application /
Databases / etc

Fiber {Zharlnel orIInfiniband

Flash S\fstem 710/810

FlashSystem 710/810

710 and 810 models
should be mirrored

OR

Key Application /
Databases [ etc

Fiber {Zhanl'lel orfinfiniband

FlashSystem 720/820
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FlashSystem + SAN Volume Controller

= SAN Volume Controller (SVC) virtualizes the
storage subsystems providing several benefits:
— Increased utilization
— Simplified storage management

— Non-disruptive data movement between different
types of disk or subsystem

= SVC can also provide advanced functionality to
any of the virtualized storage:
— Thin provisioning
— Copy services (Flashcopy, Metro Mirror, Global Mirror)

— Compression

® This scenario presents the FlashSystem(s) as a
distinct tier of storage for differentiation in

performance

#connected

Key Application /
Databases [ etc

ISL/dire Pnr}’swit h edge
|

SAN Volume Controller
Cluster

Fesspin

FlashSystem

Enterprise

Mid-tier storage
storage

SVC Managed Disks

* Not all fiber p(ﬂm re:resen ted
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Tesekkurler
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