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OaHHble, EMKocTb u HakonuTtenu, nporHos Ha 2025

nobanbHblIe AaHHbIe

175 ZB paHHbIX B MUpe
33 7B B 2018

Co3aaHue HOBbIX AaHHbIX

Hakonutenu gns
XpaHeHuss uHdopmaLmuum
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OTrpy3Kka HOBbIX YCTPOUCTB

PocTt RT AaHHbIX
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15%

2017

Orrpy3ka HOBbIX HaKonuTenewn
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Kak TexHonormm paspaboTKu XXeCTKUX AUCKOB peLuatoT NpobnemMbl pbiHKa

TEXHOJIOMUN HDD

Growing Exabyte Demand
uﬂﬂﬂ « Enable Storage Density
» Store Multiple Copies

Areal Density

» Technology: HAMR
* Focus: 20+TB early 2020, 30% CAGR

Maintain SLAS
|£ * High Availability

* Low Response Time

Reduce TCO

* Technology: He, SMR
 Focus: Power Consumption, $/TB

Ry FedueeTeo

*+ OPEX

Scale IOPS With Capacity

) : ,

° » Technology: Multi Actuator, Parallelism
* Focus: Random Read IOPS, Latency

napTHepCTBO C KNIMEeHTaMu Angd npeanoXeHusa nyduero peweHna : &



NEARLINE

Accelerate innovation for
diverse customer base

* Capacity Optimized - 20TB+

» Performance Optimized - Scale
IOPS with Terabytes

* 15K rpm - 900GB
* 10K rpm - 2.4TB

Performance
optimized

Traditional
High-cap

Helium

Capacity
optimized SMR

TDMR + Helium

TDMR + SMR

HAMR + SMR
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Expand your datasphere with massive capacity.



I'IOLIeMy HAMR? HAMR

30% CAGR
MpoaemoHcTprpoBaH
3a nocnegHue 9 net
pa3paboTku

HAMR

* O6bvem 20 Tb B 2020 rogy

* YaBOEHMe NIOTHOCTU
JaHHbIX Kaxkable 2,5 ropga c
HAMR

MAMR
15%
CAGR

°* HAMR npo3spayeH ans xocta
° HanaxxeHo Npon3BOACTBO

*HAMR - 3TO OCHOBa Ans
AanbHeNLWunx
MHHoBauuun!

Media Limit for bit cell thermal stability — MAMR technology
alone is insufficient to extend capacity growth at ~1.5-1.6Tbpsi
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IMALCH-2

Accelerate your datasphere with 2x the performance.
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Why Multi Actuator?

+ Capacity is valuable for data center TCO. (HAMR is the building block)
» Software defined storage architectures need IOPs to scale infrastructure and maintain SLA achievement
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\UD CAMbIV BOJbLUON KOPABJ1b B JATAC®EPE

ENTERPRISE

Exos Knaccuueckas cepeepHas

E-Series

MHcppacTpykTypa

OcHoea damacgpepsbi

* HapexHocTb, 3¢pheKTUBHOCTD,

rmokKocTb

* [lpeBocxogHoe KavyecTBO
* HapexHoe pewenue ans OO

Mission Critical

High Performance

2.5” and legacy
support
Exos 15E900

Exos 10E300
Exos 10E2400

Nearline

High Capacity

3.5” and 2.5” legacy
support
Exos 7E2
Exos 7E2000

Exos 7ES8
Exos 5E8

X-Series

EesrpaH M4YHaA macwTabun PyeMOCTb

ByOyLuee Oamacaepsbl

MacwTrabupyemocTb,
OTKa30yCTOMYMBOCTb, MHHOBaLMUKU

Hosewnwwne TexHonornn- He v gpyrmne
Jlydwaga appeKTUBHOCTD:
3HepronoTpebneHne, macca u
3aHMMaemMoe NPOCTPaHCTBO

Exos X10
Exos X12
Exos X14
Exos X16
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Reduce rack/system footprint

Support denser architectures that reduce
system/rack footprint through high capacity and
lower weight

EXOS

Consistent I/O performance

2.5M hr. MTBF and
Low latency of 4.14ms for repeatable response
times with enhanced caching capabilities.

EXOS

ENTERPRISE

INTRODUCING THE FIRST 16TB HARD DRIVE.

The new
b Exos X16 is here.

Scalable, responsive, and innovative.

Lower power and cooling consumption

Power efficiency by maintaining IOPs/Watt using
Seagate’s Helium technology

@SEAGATE



YEXOS Trusted. Reliable. Versatile Non NDA

2.5" High Performance & Reliability for Fast Data Delivery: Databases, Search, File Serving, Email & HPC

2019
Exos E Class Capacity Format

THE DATASPHERE'S FASTEST HARD 900GB 5xxN, 5xxe/4Kn Exos 15E900

DRIVE15K RPM
= 12Gb/s SAS
2M Hr MTBF. 5 Year Warranty
SDR Up To 314 MB/s, 300MiB/s
Random Read Up To 400 IOPs AN ool
Random Write Up To 720 10Ps
Op Power 7.6W

Base, SED or SED-FIPS
Enhanced Cache 5xxN, 5xxe/4Kn

THE DATASPHERE'S LARGEST 10K Exos 10E2400

HARD DRIVE10K RPM 5xxel/4Kn
» 12Gb/s SAS
2M Hr MTBF, 5 Year Warranty
SDR: up to 279 MB/s, 266 MiB/s 5xxel/dKn
Random Read Up To 283 IOPs
Random Write Up To 580 IOPs
Op Power 8.57W 5xxN, 5xxe/4Kn
Base, SED or SED-FIPS
Enhanced Cache
5xxN, 5xxe/4Kn

5xxN




Exos E Class

THE DATASPHERE'S ONLY 2.5-INCH

NEARLINE HARD DRIVE
25 72K RPM
12Gb/s SAS & 6Gb/s SATA
SDR up to 136MB/s,130MiB/s
Random Read 170 10Ps
Op Power 4.74-6.02W
2M Hr MTBF - 5 Year Warranty
Base, SED or SED-FIPS

SUPERIOR PERFORMANCE WITH

ADVANCED CACHING

» 35, 7.2KRPM

» 12Gb/s SAS & 6Gb/s SATA
SDR Up To 249MB/s, 237MiB/s
Random Read Up To 164 IOPs
Op Power 8.08-11.27W
2M Hr MTBF, 5 Year Warranty
Base, SED or SED-FIPS
Enhanced Cache feature

ENTERPRISE DURABILITY WITHIN

REACH
= 2M Hr MTBF, 5 Year Warranty

SUPER EFFICIENT ARCHIVING

3.5 54K RPM, Drive Managed SMR

800K hour MTBF rating
180 TB/year workload rating
3 year warranty

Trusted. Reliable. Versatile

Non NDA

High Capacity, Reliable Bulk Storage of unsfruetured cool data such as File Serving, Email & Data Back-up

Capacity

Format

512n 512e, 4Kn
SATA/SAS

512n 512e, 4Kn
SATA/SAS

512e, 4Kn
SATA/SAS

512n 512e, 4Kn
SATA/SAS

512n 512e, 4Kn
SATA/SAS

512n 512e, 4Kn
SATA/SAS

512n
SATAISAS

512n, SATA
512n, SATA

512e
SATA

Exos 7E2000

Exos 7E8

Exos 7E2




ﬁEXOS“ Scalable. Responsive. Innovative. Non NDA

Latest Technology, 3.5" High Capacity, Hyperseale Efficiency with Lowest Total Cost Of Ownership
2019

Exos X Class Capacity Format/Interface

B:E'Ams%zTESEALABLE DRIVES IN THE 512e, 4Kn Exos X16
SAS/SATA

512e, 4Kn Exos X14
SAS/SATA

3.5° 72K RPM

Helium (low weight,low power) 512e, 4Kn
SDR Up To: 254MB/s, 243MiB/s SAS/SATA
Op Power 8.0 to 8.6W

2.5M Hr MTBF — 5 year Warranty

Enhanced Cache feature 512e, 4Kn
Base, SED or SED-FIPS SAS/SATA Exos X10

512e, 4Kn
SAS/SATA
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FastFormat™

Simplify data center integration with single Fast Format™ models

« Convert between 512e and 4Kn on the same model hard drive
« Reduce complexity in the Data Center

* Invest in the future and move to 4Kn when you're ready

» Helps keep CAPEX in check

Available on the following products today:

* Exos X12
* Exos 15E900
* Exos 10E2400



https://www.seagate.com/files/www-content/product-content/enterprise-performance-savvio-fam/enterprise-performance-15k-hdd/_cross-product/_shared/doc/seagate-fast-format-white-paper-04tp699-1-1701us.pdf
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YNYTRO

ENTERPRISE

Nytro

BbicokockopocTHble. HapgexHble. BnevaTnsawowme.

[ns 6onblworo o6bema faHHbIX, XapakTEPHOro

Ho 15TB, 5 neTHss orpaHnyeHHasi rapaHTus NS npunoxeHnii Deep Learning

TexHonorua DuraWrite Technology
* @ yBENUYMBAET NPOU3BOAUTENBHOCTb

npoun3BosibHOW 3anucu B 3.5 pasa Ty

Hakonutenu KOpnopaTuBHOIO Kilacca naealribHbl
OnAa CMeLllaHHbIX BblYUCITUTENIbHbIX HAarpy3ok

PaclumpeHHble oyHKUMM 6e30nacHoCT - OTtnnyHas sHeproadPEKTUBHOCTb U
poctynHbl onunn SED, SED-FIPS 3KOHOMWYHOCTb

| 0| @

* Exclusive Seagate Nytro SSD features



CepBUCHOe obcnyxunBaHue

3aperncTmpoBaTbCs Ha CTpaHuLE:

Co3sfath 3as1BKy Ha rapaHTUHBIN BO3BpaT, peructTpaumns MoXeT ObiTb OAHUM U3 ABYX TUMOB:

- JloMaLLHMI UNn KopropaTUBHbI NONMb30BaTeNb OQHOMO UM HECKOMNBKUX YCTPOWCTB

- YyacTHUK napTHepCKoKn NporpaMmmbl Seagate

[apaHTUIAHbIA BO3BPAT MOXET ObiTb OCYLLECTBMNEH TONLKO MOCe CO31aHus 3asiBK1 Ha calTe U nornyyeHus
noaTBepPXKOeHus.

Anpec ansi Bo3Bpara ycTpoicTea (YCTPOMCTB) OyaeT ykasaH rnocre co3aaHusi 3asiBKW.

TenedoH rapaHTUNHOM Nogaep>KkM kKomnaHum Seagate: 8-800-555-6413

BO3BpaT ONCKOB OCYLLECTBIIAETCA:

A0 5 yCTpPOUCTB: oT 5 ycTponcTts u bornee:

117246, Mockea, Hay4Hbin npoe3aa, 4. 6, cTp.2, ceno lokpos., ropoackon okpyr Nogonbsck,
TexHonapk "CnaBa", MockoBckaga obnacTb, yn. Nonesas, 4. 6,
KomnbtoTepHasa KnuHnka 774. (GPS: 55.444836, 37.632419)
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DATA IS POTENTIAL

Thank you!

@SEAGATE
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