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Enterprise NAS feature
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Best Caching solution
for IBM Spectrum NAS,
Intel® Optane™ SSD



Intel Innovations — Transforming the Data Tiering Hierarchy
Performance and Capacity for Every Need - Filling the Gaps!

Hard Disk Drive

Intel® 3D NAND ; 10 30 NAND s, 4 Intel® Optane™
Technology | Technology

Lower cost & higher |
density . e performance

< LOWER Cost HIGHER e LESS Delay MORE >

NVM SoLUTIONS GROUP intel" l 12




What is Intel® Optane™ DC SSD?

It's DIFFERENT...
NAND Intel® Optane™ DC SSD
Read and W”.t e In PAGES Media is addressable on a fine grain, so
ERASE only in BLOCKS !

No garbage to collect!

NVM Solutions Group Intel Confidential
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Intel® Optane™ SSD DC P4800X changes the storage and memory game

Breakthrough Predictably Fast Responsive high
Performance Service Under Load Endurance

up to

60X

faster better

Queue Depth 1 99% QoS? Response Time? Total Terabytes Written*
4K 70/30 RW IOPS'

Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer
systems, components, software, operations and functions. Any change to any of those factors may cause the results to vary. You should consult other information and performance tests to assist you in fully evaluating your
contemplated purchases, mcludlng the performance of that product when combined with other products. For more complete information visit 1. Intel-tested: 4K 70/30 RW Performance at Low
Queue Depth. Test and System Confguration: CPU: Intel® Xeon® Gold 6140 FC-LGA14B 2.3GHz 24.75MB 140W 18 cores CD8067303405200, CPU Sockets: 2, RAM Capacity: 32G, RAM Model: DDR4, RAM Stufng: NA,
DIMM Slots Populated: 2 slots, PCle* Attach: CPU (not PCH lane attach), Chipset: Intel C620 chipset BIOS: SE5C620.8 6B.00.01.0013.030920180427, Switch/ReTimer Model/Vendor: Cable - Oculink 800mm straight SFF-
8611 to right angle SFF-8611 Intel AXXCBL800CVCR, OS: CentOS 7.5, Kernel: 4.14.50(LTS),FIO version: 3.5; NVMe* Driver: Inbox, C-states: Disabled, Hyper Threading: Disabled, CPU Governor (through OS): Performance
Mode. EIST (Speed Step), Intel Turbo Mode=Disabled, and P-states = Enabled. The benchmark results may need to be revised as additional testing is conducted. Performance results are based on testing as of August 7,
2018, and may not reflect all publicly available security updates. See configuration disclosure for details. No product can be absolutely secure. Tests document performance of components on a particular test, in specific
systems. Differences in hardware, software, or confguration will affect actual performance. 2. Source — Intel-tested: QoS: measures 99 percent QoS under 4K 70-30 workload at QD1 using FIO 3.1. Common Configuration -
Intel 2U Server System, OS CentOS 7. 5, kernel 4.17.6-1.el7.x86 64, CPU 2 x Intel® Xeon® 6154 Gold @ 3.0GHz (18 cores), RAM 256GB DDR4 @ 2666MHz. Configuration — Intel® Optane™ SSD DC P4800X 375GB and
Intel® SSD DC P4600 1.6TB. Latency — Average read latency measured at QD1 during 4K Random Write operations using FIO 3.1. Intel Microcode: 0x2000043; System BIOS: 00.01.0013; ME Firmware: 04.00.04.294; BMC
Firmware: 1.43.91f76955; FRUSDR: 1.43. SSDs tested were commercially available at time of test. The benchmark results may need to be revised as additional testing is conducted. Performance results are based on testing
as of July 24, 2018 and may not reflect all publicly available security updates. See configuration disclosure for details. No product can be absolutely secure.

3. Source — Intel-tested: See configuration and notices in 2. above. Response Time refers to average read latency measured at queue depth 1 during 4k random write workload. Measured using FIO 3.1. /j

4. Source — Intel: Endurance ratings available at https://www.intel.com/content/www/us/en/solid-state-drives/optane-ssd-dc-p4800x-brief.html 1] el 14

up to up to

faster



http://www.intel.com/benchmarks

Intel® Optane™ SSDs Deliver Breakthrough storage Performance

Breakthrough Performance Predictably Fast Service Responsive Under Load

4K 70/30 RW Performance at Low Queue Depth' Read QoS in Mixed Workload 2

Average Read Latency under Random Write Workload'-
(higher is better)

(lower is better)

2
o
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Time (seconds)
Time (ms) Random Writes

Intel® SSD DC P4600
Intel® SSD DC P4600 M Intel® Optane™ SSD DC P4800X Intel® SSD DC P4600 m Intel® Optane™ SSD DC P4800X M ntel® Optane™ SSD DC P4800X

5-6x faster at low QD' up to 60x better 99% QoS? up to 63x faster under load?

Queue Depth

1 Source - Intel-tested: Average read latency measured at queue depth 1 during 4k random write workload. Measured using FIO 3.1. Common Configuration - Intel 2U Server System, OS CentOS 7.5, kemel 4.17.6-1.€l7.x86_64, CPU 2 x Intel® Xeon®6154 Gold @ 3.0GHz (18 cores), RAM 256GB DDR4 @
2666MHz. Configuration — Intel® Optane™ SSD DC P4800X 375GB and Intel® SSD DC P4600 1.6 TB. Latency — Average read latency measured at QD1 during 4K Random Write operations using FIO 3.1. Intel Microcode: 0x2000043; System BIOS: 00.01.0013; ME Firmware: 04.00.04.294; BMC Firmware:
1.43.91f76955; FRUSDR: 1.43. SSDs tested were commercially available at time of test. The benchmark results may need to be revised as additional testing is conducted. Performance results are based on testing as of July 24, 2018 and may not reflect all publicly available security updates. See configuration
disclosure for details. No product can be absolutely secure. Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, software,
opf>erations and functions. Any change to any of those factors may cause the results to vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with other products. For more complete
information visit

2Source - Intel-tested: See configuration and notices in 1. above. QoS: measures 99 percent QoS under 4K 70-30 workload at QD1 using FIO 3.1.
3 Source - Intel-tested: See configuration and notices in 1. above. Response Time refers to average read latency measured at queue depth 1 during 4k random write workload. Measured using FIO 3.1.


http://www.intel.com/benchmarks

Intel® Optane™ SSD DC P4800X. the ideal caching solution.

lower & more consistent latency higher endurance more efficient

Average Read Latency under Random Write Workload' Drive Writes Per Day (DWPD)? Cache as a % of Storage Capacity®

Up to
Intel® Intel® Optane™

Optane™ SSD —mmll SSD DC P4800X
DC P4800X as cache

Storage

Intel® SSD Intel® SSD DC
DC P4600 P4600 (3D NAND)

(3D NAND) as cache

Random Write Pressure MB/s Storage

[l Intel® Optane™ SSD DC P4800X ] Intel® SSD DC P4600
B Intel® Optane™ SSD DC P4800X B intel®SSD DC P4600 B Intel® Optane™ SSD DC P4800X B intel®SSD DC P4600

Low latency + high endurance = greater SDS system efficiency

Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, software, operations and

functions. Any change to any of those factors may cause the results to vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with other

products. For more complete information visit

1. Source - Intel-tested: Average read latency measured at queue depth 1 during 4k random write workload. Measured using FIO 3.1. Common Configuration - Intel 2U Server System, OS CentOS 7.5, kernel 4.17.6-1.el7.x86_64, CPU 2 x Intel® Xeon® 6154 Gold @ 3.0GHz
(18 cores), RAM 256GB DDR4 @ 2666MHz. Configuration — Intel® Optane™ SSD DC P4800X 375GB and Intel® SSD DC P4600 1.6TB. Latency — Average read latency measured at QD1 during 4K Random Write operations using FIO 3.1. Intel Microcode: 0x2000043;
System BIOS: 00.01.0013; ME Firmware: 04.00.04.294; BMC Firmware: 1.43.91f76955; FRUSDR: 1.43. SSDs tested were commercially available at time of test. The benchmark results may need to be revised as additional testing is conducted. Performance results are
based on testing as of July 24, 2018 and may not reflect all publicly available
security updates. See configuration disclosure for details. No product can be absolutely secure. . ~

2. Source- Intel: Endurance ratings available at https://www.intel.com/content/www/us/en/solid-state-drives/optane-ssd-dc-p4800x-brief.html ||-||:e| ) l

3. Source - Intel: General proportions shown for illustrative purposes.
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A Clear Advantage by adding Intel® Optane™ Cache for

IBM spectrum NAS
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Vdbench 4 Client Test
up to jo
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(D)
4X 3

vdbench 4 Client Test (Single stream each)

NAND SSD S4500 + 12x4TB 7200 rpm HGST NL-SAS

B Optane P4800X + 12x4TB 7200 rpm HGST NL-SAS

Tests by DSNG. SuperMicro SuperServer x3650 M5, model 8871-AC1/CPU : 2 * Intel Xeon Silver 4114 (13.75 MB cache @ 2.2GHz, 10 cores, 2400MHz Memory Clock * 6 channel, max 48 PCle

/Memory: 96GB (Configured 2400 MHz, Physically 2666MHz) 8GB * 12 channel for maximum channel
configuration/Network: 10GbE, Mellanox Dual Port SFP+ ConnectX-3 Pro based adapter (two NIC with two ports each)/Drives: 12x 4TB 7200 rpm HGST NL-SAS; 1x Intel Optane P4800X 375GB PCle NVMe / 1x Intel
SSD D3-S4510 /80GB/

parity)/1-cache Replication @ Cluster config/Read/Write Cache with RAM Cache Enable @ Node config / Gateway/Disable disk write cache @ Node config / Storage/NFSv4 test only/CentOS 7.3 /Custom Build Kernel

lane)/

4.9.76

/2+1 Erasure Code (1 fault resiliency) : 67 % utilization (33 %

l 17


https://ark.intel.com/products/123550/Intel-Xeon-Silver-4114-Processor-13_75M-Cache-2_20-GHz
https://www.intel.com/content/www/us/en/products/memory-storage/solid-state-drives/data-center-ssds/optane-dc-p4800x-series.html

Best Cashing solution
for IBM Spectrum NAS,
Intel® Optane™ Technology
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intel® ssd D5-P4320, D5-P4326 series
store more. Save more. Do more.

U.2 15mm

The industry’s 15t QLC PCle* SSD', the Intel® SSD D5-P4320 and D5-P4326 Series delivers big, affordable PCle drives to
warm storage. As data centers look to cost-effectively unleash the value of stored data, these read-optimized SSDs enable users
to store more, save more and do more than legacy solutions. Packing 33% more bits/cell? than the prior generation the drives
consolidate storage footprints up to 20x3. Consolidation reduces operations expenditures, helping to save cost vs. legacy
storage*. High IOPS/TB enabled by PCle ensure you get the most out of storage as capacities scale.

* Other names and brands may be claimed as property of others.
See appendix for footnotes.

NVM SOLUTIONS GROUP Intel Confidential — Customers Under NDA



Massively consolidate storage footprint

4TB 3.5” HDDs : Slglge:)®5 | " Intel® | . Intel® |
) ssd D5- ssd D5-

4TB 3.5” HDDs P4320 P4326 P4326

4TB 3.5” HDDs 7.68TB 15.36TB 30.72TB
4TB 3.5” HDDs

II
|

QLC NAND SSDs

QLC NAND SSDs > Of warm
QLC NAND SSDs StO rag e

QLC NAND SSDs f t ' ‘t
0otprin

;
_ 5 ol P4

10x 2U nodes' gx 2U nodes? : Ex 1U nodes?® 1x 1U node?

20U 6U 2U 1U

*QOther names and brands may be claimed as property of others.

1. 4TB 3.5"HDDs - 10 2U nodes per 1PB — 960TB total based on 24 3.5” HDDs per 2U. Note that 4TB HDDs are used in this comparison as we are targeting “warm” storage meaning that a certain capacity is needed, but performance is also important and 4TB HDDs perform much better than larger capacity HDDs.
Based on 4TB 3.5 HDD - WD Gold TB Enterprise class 7200 RPM- https://www.newegg.com/Product/Product.aspx?ltem=N82E 16822235059&nm _mc=KNC-MSNSearch-PC&cm mmc=KNC-MSNSearch-PC- -pla- -Hard+Drives- -Western+Digital- -
22235059&msclkid=db39c4b23332181f75badf9095adacd2&qclid=CPCNIIfX09sCFRIiFxQId5DQAeA&gclsrc=ds

2. 8TB2.5"U.2 SSDs - 3 2U nodes per 1PB - 1,106TB total using 144 7.68TB SSDs; 48 2.5” SSDs per 2U node using 2.5” U.2 from factor; 3 2U nodes for 6U total. Based on 7.68TB Intel® D5-P4320 QLC SSD

3. 16TBE1.L SSDs -2 1U nodes per 1PB — 983TB total using 64 15.36TB SSDs; 32 SSDs per 1U node using E1.L form factor; 2 1U nodes for a total of 2U. Based on 15.36TB Intel® D5-P4326 QLC SSD available at a future date

4. 32TBE1.L SSDs -1 1U node per 1PB — 983TB total using 32 30.72TB SSDs; 32 SSDs per 1U node using E1.L form factor; 1 1U node for a total of 1U. Based on 30.72TB Intel® D5-P4326 QLC SSD available at a future date

4TB 3.5” HDDs
4TB 3.5” HDDs
4TB 3.5” HDDs

4TB 3.5” HDDs

O e )
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QLC NAND SSDs

4TB 3.5” HDDs
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https://www.newegg.com/Product/Product.aspx?Item=N82E16822235059&nm_mc=KNC-MSNSearch-PC&cm_mmc=KNC-MSNSearch-PC-_-pla-_-Hard+Drives-_-Western+Digital-_-22235059&msclkid=db39c4b23332181f75ba9f9095adacd2&gclid=CPCN99fX09sCFRiFxQId5DQAeA&gclsrc=ds
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Optane_SSD_Caching_for_IBM_Spectrum_NAS_Dec3.pptx

Scale-out Storage (Node S d)
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Spectrum NAS Offering

= Sioe NMR

. High Capacity
All Flash m & Throughput Data Archive | 1/O Booster

Flash

CPU
Memory

2K} Cache

Network

*Workload : High
IOPS7} & Q ot

oA O

EInPs

H T
*Ct=9| Small File
“MET But =2
Throughput

-Random Access

Xeon Gold 6126 Xeon Gold 6126

(2ea) lea (2ea optional)
192GB 192GB
(384GB optional) (384GB optional)
NVMe 2ea NVMe lea

(4ea optional) (2ea optional)

40GE 10GE (40GE)

NLSAS Archive
*Workload : High
ThroughputO] :
Qs oo -C|&2F Archive

-Sequential Access
*C}==9| Large File

Xeon Silver 4114 Xeon Silver 4110

lea (2ea optional) (lea)
96GB
(192GB optional) HECHE
NVMe lea
(2ea optional) Sl (el
10GE 10GE

Booster

*Access Booster
*Backup Booster

Xeon Gold 6126
(2ea)

192GB
(384GB optional)

NVMe lea
(2, 4ea optional)

40GE (10GE)
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Spectrum NAS Offering —< s N\mﬂg :
High Capacity
[ —|
ooy Flash NLSAS Archive Booster
3.5" 7.2Krpm 3.5" 7.2Krpm
. NVMe / SSD 2.5" 10Krpm , .
Disk : NL-SAS Disk NL-SAS Disk -
Mo SAS Disk M & &l M el M me
Disk Slot 24 bay 24 bay 12, 16, 24 bay 36, 45, 90 bay -
Node %= XA 4 node ~ XL} XotSS. (1 node Bt S4A) 1 node CHE| =AM
A2 SMB(1/20/21/311), NFS (3 /4.0 /4.1)
Protocol ' ' o ' '

File - Copies : 3 or 5 copies
Coding - Erasure coding : 2+1 2+2 3+1 342 4+1 4+2 5+1 5+2 6+1 6+2 8+1 8+2

2t Model2 174 1/Oo| EA0 [}a} £| Mt LA 02 Modify 7Hs &L T}




Spectrum NASQ| SlE¢|0] 2| H

NAS

Cluster

NS-SAS
16Bay & 4



- SCS
sec '-‘

< bR Base g"Siaraéié:

2 HHX Ol File Systemo|

N; i
Meta Data X Architecture The inode in a UNIX/Linux file system
Direct Data Block 1
Irector
Y Data Block 2 ,f Afile is pointed to by an
inode inode inode inode “index node”
il fil fil fil (]
Ll Therefore, the number of
o N o inode l Data EIOC.’( 9 inodes dgtermines the
DatabaseQ| Table 4+ Z= 2} FAf — number o lestha can be
. . rou » Data Block 10 eld in the fileset or
(C}2=9| Field2 A&l Big Table) ata Bloc
per(l;;i::ions |
ete Indirect block |m) data
block 1 || data blocks
block 10 jl direct block | = | Indirect Block |=}
TLO A O 2nd level — ndirec oc ndirect Bloc data blocks
oY 7i==7} BEOFTICT araievel |
= Table2| Record =7} BfOZICE ] H Ph
e Indirect Block Indirect Block Indirect Block ata blocks
= Record }_El é;'%ol L] O'I Al E—l‘ metadata ot Plock

= Meta data Access A =0| O XIC}
Table =7|0|| M|st0| QULCH

= Z|CH T+ 7h==0f X1|°F0| AL

© Copyright IBM Corporation 2018



Spectrum NAS2| Meta data X% 4L =

A Ol File System2|
Meta Data A&t Architecture
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Meta Data A&t Architecture
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Meta-Data Operation

Single namespace
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v (Directory &) 7}tH Erasure Coding \ STE g
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(Data) (Parity)

Erasure Coding :
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Meta Data X%t Architecture

= Record X2
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Retention Replication Eras.u re
Coding
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File Policy
Filters:

Actions applies to all files immediately
|| Pattern: |

| Age: | | | T

Actions:

| Filz coding: | Erasure {2+2)
| Tier: |
|| Data encryption

Retention

Replication  Modified agor | | [months
| | Retention
Accessed ago! | | Aays
] WORM: | || i
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Setup starts with four nodes

b Di
o olof| w2} 600MB/s ~ 5GB/s 2| Read As =7}

sko| 22F0|| Erasure Coding H& % 7}2 Z7+ 0l

(p2:i | (92 P2
g '
elolo

. J °®
e O == Z4 A| OjC}
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BvspectumNas - Commodity X86 ServerE A5 Cost Saving

O)

e HZ X86 AMH S IP Network
 Low grade CPU 5! LB Ol M 14 ALE

Setup starts with four nodes
& J

& Linear scaling up to hundreds of nodes >
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Cost x| A3}

d4s, 24 HO|H 2= Sigt S 1

o Latency ZX| M3}
gl ¢ Read/Write As x| &S}

+ QOB NIC 7Y

e Sync. & Async. Replication HI% VS. _-é-_%g_
e Snapshot

« WORM, Encryption

Protection

Micro-Adjustment
(O M| Z=78)

e Directory & Parity Hl& 2

« Storage Tiering
* Quota
« Multitenancy

Efficiency
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SW AEHQ| E3t=El Clustered Protocol
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E otk

H L.

AEH()-"

Clustered Protocol

Virtual FS2} Clustered Protocol2 s}L}O| Stacke 2 AT
E0] M22| HEfE ELE T eL|C}.

2 AL MEEH =B FOf Al

25 7tsotA L Lt

VQQEAMM ACEIIQGQEZEEE AESS2 MER LE F7}
Al Scaling Protocol Functlon° *'OHoPLI C}.

= od

v SMB AEl= 7hAb of

Aetst sAE I A

Virtual IP

[

| RN

Protocol Layer

Virtual File System

v Write cache= 17|| EE= 2749 85|22 2 E =IL|CH | | | || | | | 7
= Default: 1 7h2| EX|Z ( = 2 copy)
v’ Read EE &= Write cache @ 92 Access patterndf [Ct2} Data Store Layer
%nggg A EL|C}
N v,
v’ Client connection failoverE 2|t Virtual IP X| &l
QE 2ATF glo] XHM| 7 EH SRV W E20, ZREF A S0 LAZEL0{Q] I—HJ'IJKI FE1 29|
S8 &|0f ASLICL o|2 2ot EFCE THIIX| O & W, NFS/SMB =2 EFE2 T =41 A],
Write cacheOj| 227|} C}E L EZ9| cache EX|E S A|0f| =detL|LC}.
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H000 11
01110009

® Cache Mirroring X| &l (2 Copy, 3 Copy)
v File Cache 22X TtELH MH
v Cache Mirroring > Off 7=
v XIHE AIZHORE ClATR WMT] XN THs

- SiLto| IUS 9%t CHE M 917| Cache T4 7Hs




Hirtual 16 o

Public network
192.168.x.4

192.168.x.1

Back-end network

. Zt L COiCt HO|El JpAMIPS L E XHOf A| HAF L E 2 O|MEL|C}

.+ 22191 &, S/W 52 Upgrade & 2= Q& LILC}.
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File Encoding

© Copyright IBM Corporation 2018

o

Slice
1A1

Size

Q0 VB

Slice

) 1B1

Size

Slice x

[ 128 KB + chk sum

[ 128 KB + chk sum

[ 128 KB + chk sum

[ 128 KB + chk sum

[ 128 KB + chk sum

File encoding: 2+1 Extent (object) size: 1 GB

N |E|A'|

=2
“)How

Oﬂ 4]



File Encoding o508 20t

« FileO| 1GBE.C} 3™ Data H&A0| 1GB A 7|2 0§24 Data
Object2 22 A& E
« Z;Zto| Data Object= Policy0]| H2| =l File Erasure Coding A - i

HxH0| ML E
O 1 -1 O O

128 KB + chk sum
128 KB + chk sum

128 KB + chk sum

128 KB + chk sum

2]
=
®
x
—

128 KB + chk sum

- Data Objects= Zf L= EO| HE(Bl E7F d5 3)0 et
o LETF HEE| =Mt X S

« Erasure Coding HX0| o|5f] Br=0{ &l ZF =210 = 128KB File encoding: 2+1 Extent (object) size: 1 GB
block OFC} Check Sum= #7138l 2tEd=2 S Li=tet

« Zt EnvelopeE2 8T DirectoryOf] Zet=l @ E HHEHI X0 Chot HEE XAt (files and other directories
+ their metadata). StLtQ| Envelope= StLES| Data Object 2 X &=

« L C L= HDDO| ZOj7t 2MSIH CHE B & L E 7} rebuilding0f &Hofat
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30101l CHer Z1=?

& T AA" E7| MAOlE 7 Diskel MH| 80| K

. 7§ Disk MK 222 274 2202 HOZ (GiB, TiB, PiB)
e Parity, Hot Spare §90| HE 2 AN SEHE|X| S
v' E79|, Hot Spare Disk0j Cet HEOo| X|H 9=

&/ Data X A| Parity @0] EMH SIE|E WA

» Erasure Coding 2+1 270 A 1GiB Lt2= XM FoHH 1.5GiBL| 0| 2 &
v’ Disk M| 0N 1.5GiB7I £0] &
v LIHX| O] e AN G2 L= E= Disk H0if Al 575 {2
Se 2 Mol



28| AF Lj0|A2| Data .

192.168.1.1

192.168.1.11

192.168.1.4 —
v Lol Bl S
Q
p v X2/ 9zl
192.168.1.10 - T

192.168.1.5 v '6|_:|XH _lfi_'5|.%l=

9

v Tier @™

192.168.1.9

Q
S
192.168.1.8

192.168.1.6 v Random

192.168.1.7
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L E 9] Health Check

[Multicast] \\

I am alivel \\\ 192.168.1.1
192.168.1.1 N

192.168.1.2

[Multicast] \ 192.168.1.12
| am alive!
192.168.1.11 ™.
T

.

] < 192.168.1.3
192.168.1.11 N

+ BE LCE SYs gyg oz
Multicast
[:;;.::2?:‘*.:] MA| NodeQ| Health CheckE 5=
—— 2| R E QS
«c 4 LESZ2 FIHLE K|
192.168.1.5

MENE L2|= Multicast Packet2

192.168.1.9
[Multicast]

I am alive!
192.168.1.9

Cluster Network0f| M=

192.168.1.8

192.168.1.7 Iam alive!

[Multicast]
192.168.1.6
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Self Healing

192.168.1.1

192.168.1.2

L.
.

Prioritize files to be
replicated

[Local job]

[Local job]

Prioritize files to be

Prioritize files to be replicated

< replicated

[Local job]

[Local job]

[Local job] Prioritize files to be

o replicated
Prioritize files to be

P replicated

[Local job]

Prioritize files to be

192.168.1.9 | P replicated

192.168.1.8 |

192.168.1.7

L4

’

Storage node
Replication priority lists

A4099325-FD-4D... 252212D8-87-4D... 613DB68B-0A-41...
6A206642-EB-47... 717B9C3C-C2-47... 867230C1-88-4E...
SABEBCASB-2B-4C... CBDB0010-42-45...

070326D9-03-41...
E7A51F85-59-42...

 Erasure Coding2| &%
v' Hot Spare 4Y0| HE =2
KEEO AKX R Free

BlockO| Hot SpareZ& CH{4l 2t




Anti-virus support for files

« ICAP protocol= 9l X|&

« S{Xll= Symantec Protection Engine Anti-Virus
server Ot X| &

« ItAS S [ff, Anti-virus serverdj HFO|2{A
M= 2|=[7r O|F &

« I} O0| OF&l Cached R0 Anti-virus definition
UpdateZ} QICHE THUS ChA| X 2SHK| &S

« ME& Anti-Virus Server?| M &8& 2|t =7}

O_I — == O Current time zone:!
X_II- H Ol x|—| OOH 6 EI ‘ Apply

N
Anti-Virus Spectrum

i e=cran) B
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Spectrum NAS - Sync. Replication

Cluster @ Site 1 2ms O[5} Z[O]EA| Cluster @ Site 2

 In-House 2E2|X]| 0|F2} E= HEZ 22H2H (37| X))

v O/ 32|E|AS HO| H ofF2[AH o= flot 1 718°d Se|AH
v 5 2AHO A0 7[5 E

v 2ms O[S} 7| A|Zt He

v XS Fail-over 7|52 812,

. BHAE =EE F7HHs A S0 MY
. UZ Site= 22 37| o{0} B
. B 74| ALO|ES Primary2 SHAI7|S EHULS GUICIA 8 & £+ 9IS
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Spectrum NAS - Async. Replication

Create Hybrid-Cloud

» Hybrid-Cloud (Async.-Replication) e
\/ SnapShOt based |L::|Dcatl Eati Center Name |
‘/ ()|x|_-I SnapShOtJ__II' Hlﬂ'_ —_C|>: IZEI-E|'X|_I —ITI——E—% %X‘” |ana| Data Center URL

http://
v E09| TargetC 2 EX| 7t P
| Apply
FILE SYSTEM A FILE SYSTEM B FILE SYSTEM A FILE SYSTEM B

—il
&5

_B
-
SEAH
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Directory 2 Snapshot &%

v (Directory &) Snapshot &7

« 2t Sub Directory EHZ 1,02472| Snapshot M-d 7}
+ Snapshot 20| ZC{0| B DE 519 So U THU0| RF
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Spectrum NAS Backup options

v" NDMP with Spectrum Protect and CommVault is announced.

v Spectrum NAS NDMP is NOT same as traditional NDMP

v Spectrum NAS NDMP uses Snapshot diff to find changed files

v" Traditional NDMP walks through file system to find changed file which is very slow

10GE x2

Backup
Media Server

NDMP

40GE Tape Library

or VTL




Easy to Use and Manage

—
L J

x4

MY STORAG [ ox |

Unconfigured servers + Spectrum NAS Name the servers Connect to a network
software ‘ :

Management Tool Management Tool
Compuvende Managemaent Tool COmpUAverss MaEnagsmaent Tool

|
Create filesystem Ei
o T =~ e —
s ' y —Mm-m
- x1 .
—Mm-m-.
Run server wizards Run cluster wizard Setup is complete
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Spectrum NAS - Multitenancy

« St 7ol AEZ|X| BAEHO 24742 £2|= Domain I File System A 75
« Zt Domainl} File system2 ME IP Q15 gAl T2 EE

Ol F
Mt S5 Crad PHE 4 YLk
« CPU, Cache, Storage MZr&7 A

H d

t 52 B & Domains0| 382 r2g = QLY.

Separate File Systems Separates data between tenants

Separate Networks v Separate networks — NICs or VLANSs

Separate Authentication v Separate AD, LDAP, etc



Performance Benchmarks
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Performance POC Environment

1Y)

~\_ Performa N

client 1 client 2 client 3 client 4
Privat ——{[EE=88 =s=a88[—— Sl
s —5 o
E WML J 1x 19ng
g 111111117z L
LACP Bond 3+4 """ “ T e
T ‘or balance-alb.
cva
""II II 'é:‘:;" Public Network: 10 GbE

SuperMicro SuperServer x3650 M5, model 8871-AC1
CPU : 2 * Intel Xeon Silver 4114 (13.75 MB cache @ 2.2GHz, 10 cores, 2400MHz Memory Clock * 6 channel, max 48 PCle lane)
https://ark.intel.com/products/123550/Intel-Xeon-Silver-4114-Processor-13 _75M-Cache-2_20-GHz

Each node is configured with:
12 HDDs, 4 TB each
2 NVMe drives, for cache
375 GB each
Data protection: 2+1
Total cluster capacity =170 TB

Memory: 96GB (Configured 2400 MHz, Physically 2666MHz) 8GB * 12 channel for maximum channel configuration

Network: 10GbE, Mellanox Dual Port SFP+ ConnectX-3 Pro based adapter (two NIC with two ports each)

Drives: 12x 4TB 7200 rpm HGST NL-SAS; 2x Intel Optane P4800X 375GB PCle NVMe
https://www.intel.com/content/www/us/en/products/memory-storage/solid-state-drives/data-center-ssds/optane-dc-p4800x-series.html

© Copyright IBM Corporation 2018


https://ark.intel.com/products/123550/Intel-Xeon-Silver-4114-Processor-13_75M-Cache-2_20-GHz
https://www.intel.com/content/www/us/en/products/memory-storage/solid-state-drives/data-center-ssds/optane-dc-p4800x-series.html

s
- -

i 7_:7-""{-'::( == - ?‘

- 2+1 Erasure Code (1 fault resiliency) : 67 % utilization (33 % parity)

- 1-cache Replication @ Cluster config

- Read/Write Cache with RAM Cache Enable @ Node config / Gateway
- Disable disk write cache @ Node config / Storage

- NFSv4 test only

© Copyright IBM Corporation 2018



'BM Spectrum-NA

Single Stream (by dd) .Y < Pe'%”;‘;gﬁ?ﬁ‘arkg:_--._

1 Client Test 4 GB file 16 7

Write : 762 MB/sec (726 MiB/sec)
Read : 1209 MB/sec (1153 MiB/sec)

4 Client Test (Single stream each)

2t i & 54 GB file 16 7Y, & 64 7 I}t
Write : 3.0 GB/sec (2.8 GiB/sec)
Read : 4.8 GB/sec (4.5 GiB/sec)



—_—
= BM Spec

Multi Stream (by vdbench) AT pumme s

g U A

*327l Job Test (87} Job / 4 node ZtZ})

Zt Job 5t 120 MB file 2707, & 86407) I} g, Z 178

- Write : 2225 MB/sec
° (32285 MB/sec - no replication, cache mode : write only)
- Read : 4967 MB/sec

- Mixed

« Read 60% : 2583 MB/sec
« Read 80% : 3899 MB/sec
« Read 90% : 4424 MB/sec




Spectrum NAS - Contents

Spectrum NAS A|O|L} H2]

- 1< Architecture?| XA 7§ M
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Modernize and Transform

Traditional NAS Software Defined NAS

= =

(((
(L
(({

st Data0f| x| & 3}El Storage
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Traditional NAS architecture

NFS/SMB. .. NFS/SMB... NAS m NAS
Storage m Storage Gateway 1 Gateway 2
Controller 1 Controller 2 | |

Storage

JBOD Controller (0| &2}

JBOD

— I —
—
— R —

JBOD

JBOD
JBOD

JBOD

i

JBOD

Storage Controller0j| A SAN Storage + NAS
2™ OhAA|AHE Sharing Gateway =gt
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Traditional NASS| &X| ™

NFS/SMB... NFS/SMB...
Storage m Storage
Controller 1 Controller 2

o rfgzo| HIYH Ho|H MEA 73 A,
&M 9l Scale-up BfAl 9| Storage Architecture=

JS00 N @ASAS 0= A|F| K| 28| C}.

Limited Scalability

Limited availability

Forklift Upgrades

Filer Sprawl

Reliability dependent on hardware

Limited self-healing

Limited flexibility in hardware configuration

High acquisition cost

JBOD

JBOD

uu

JBOD

NAS m NAS
Gateway 1 Gateway 2

Storage
Controller (0| 53%})

JBOD

\\\\\\\\

JBOD

JBOD

i
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® Solution M A]...

v
v

ot ~Ed| X9 Bt 22| Sl 2
H=L|A Q79| Z7t0| e 22, M5 9l Jts53
M

SA 25 A8 8 Xws

a7
NH[E &8 AMH (x86)E At8otd 7+d & MZEALS

. — A I— O
Mix & =+ = 794

25 (OZ2[A0M) e S0 mef AEE|X] &5,
Ol 2= 3 Edt ME FHO|/H o= ASH
O|o[e 22| #35

H= NFS, SMB I} 2 Protocol0f Cjst A=t @ =tAd Sl
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fu
~x




IBM
Spectrum

@ NAS

7

0 il ~

< I ;

0 T e 2

oIl w0 MF ol pH

w0 PR ER ol

In 0{0 ol do m @
5 L N =
m 1o 01 @H ok ok O
& 0 &COR) o o G
e 5l Koz H OO <
> &l g W & 8 %
= OF = <! o O T+

-6c-:>l
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]

H|’S




