Uptimelnstitute
TeHaeHUMn MMPOBOIo pblIHKAa

LIO]loB.

AKTyarnbHble BOMNPOCH

Anekcen ConoaoBHUKOB
ynpaensowun gupektop B Poccun n CHI

OkTa6pb 2017, CaHkT-MNeTepbypr. UKC Meaua



The Global Data Center Authority
bornee 1000 CepTtundukauunn B bonee, 4em 85 cTpaHax

-~ SHiER
O ]

%  FACILITY

Company
Site
Exp. 1 April 2015

Expires 30 January 2018
UPTIME INSTITUTE CERTIFIED

Uptimelnstitute

network

UptimeInstitute’

UPTIME INSTITUTE



Proven and Adopted

i IO ‘/’;?.-., 3 “EJ‘RCLAY h

o Sd}?nEider @ ( Hv ccredited Tier Designer
Grupo Gtd gy UAW UPTIME INSTITUTE
L | 1]) T =

Operational Excellence Accredited Training
More than 1000 Certifications in over 85 Countries

omicq

Uptimelnstitute’



PebpeHOnHr — 3TO KpacuBo

FACILITY

velcom / Adelfina
velcom DATA-CENTER, Module 1
26 July 2017

UPTIME INSTITUTE CERTIFIED

DESIGN

JSC Goznak
Data Center SPPM JSC Goznak
Expires 5 July 2019

UPTIME INSTITUTE CERTIFIED

Uptimelnstitute’

DataSpace 1 Moscow Data Center
Expires 29 June 2020




12 ceHTabpa 2017: Uptime Institute Research

e Uptime Institute Research — HoBoe nogpasaenexnne Ul

o KOHCONuaaumna camomn pasHoobpasHon nHdopmaunm o LIOax:

> [pakTnyeckmne pykoBoAcTBa No BbIOOPY TEXHOMOIMMN, MPOEKTUPOBAHMIO,
CTPOUTENbLCTBY, SKCNyaTaumm

> Jlydwime npakTuKu U 4acTo coBepLUaemMble OLLINDKK
> OB30pbl HOBOCTEN N TEHOEHLUMN
> NT.O. U T.0.

* PykoBogutenb: Andy Lawrence
e Crniegute 3a HOBOCTAMM Y Hac Ha canTe
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CopoepxxaHue

* Muposowu peiHok LIOoB B undppax
e OCHOBHbIE TEXHOMOrMM4YeCcKne TeHaeHUnmn
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McTouHnkn: aHanutuka 451Research n Uptime Institute

* 451 Worldwide and Regional Datacenter Monitor
e 2017 Trends in Datacenter and Critical Infrastructure
« Uptime Institute 2017 Data Center Industry Survey
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451 Research

MG FORMAT REPORT

451 Worldwide and Regional
Datacenter Monitor, Q3 2017

OCTOBER 6 2017
BY LEIKA KAWASAKI

Datacenter market sizing and forecast for 2013-2020 in terms of racks, space, UPS power and facilities count.
The segmentation includes datacenter type, owner type (MTDC, cloud and enterprise) and company size. This
sizing and forecast includes regional cuts for North America, Latin America, Asia-Pacific, Europe, and Middle
East and Africa.



Paspe3sbl AaHHbIX

* Tunopasmep LIO[a  Bnapgeneu LUOa
> Server closet > MTDC
> Server room > Enterprise
> Local datacenter > Cloud & Service Provider
> Regional datacenter
> Premium centralized « MeTpuku
> HyperScale datacenter > kon-so LIO[os
e PernoH > KBT
> NAM > KOJ-BO CTOEK
> LATAM > nnowagb KB.M.
> APAC e [0a, KBApTan
> Europe
, MEA  CerMeHT KoOMnaHum-enagenbua
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PocTt yncna LIOloB B mupe

Worldwide DC Count by Owner Type
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PocTt yncna kopnopatmneHbix LIOoB no pernoHam

Enterprise DC Count by Region
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451 Research's Datacenter Monitor October 2016



PocT aHepronoTpebneHunsa LIOLlos
Worldwide DC UPS Power (kw)
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KonnyecTBO CepBeEPHLIX CTOEK B MUPE

Worldwide DC Racks by DC Type
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PocT yncna ctoek B NAM

North America DC Racks by Owner Type
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QHepronoTpebneHune LIOHoB: B Mmnupe n 8 NAM

Worldwide DC UPS Power (kw) by Owner Type
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North America DC UPS Power (kw) by Owner Type
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O0bLas KapTuHa: HECKOSIbKO HabntogeHun

Obuwee Kon-BO Wtoro BT, 2017 kw/UoA
Closet 2.9M 6.0 2 (4)
Premium 19,184 28.6 1,500 (2,500)
Hyperscale 669 5.2 7,800 (12,000)
Bcero 4.4M 91 (180) 21 (40)

JanHble no CAGR (Compound Annual Growth Rate) npuseaeHbl Ha 2015 - 2020

UptimeInstitute’

CAGR no
CAGR no Kon-sy  cymmapHoOm
naowagu
1% 1%
7% 10.8%
10% 15.7%
0.80% 4.5%

CAGR no
CYMMaApPHOW
MOLLIHOCTH
1.4%
12.3%

18.5%

6.9%



180 BT — 9TO MHOIo vinn mano?..

* «B nepBbI pabounin geHb nNocne HOBOrogHUX KaHukynn, 9
aHBapsa 2017 r., no cetn MOOCK npu temnepatype mmHyc 18°C
3adonKCnMpoBaH MakCUMyM 3r1eKTPonoTpebneHnsa 3a nocnegHne

HECKONbKO Nnet — oH cocTtasun 17 825 MBT», — coobwmn RNS
npeacrasutens kKomnaHun [MOJICK]

 CpegHerogoBoe notpebnenHne Mocksbl = 6 BT, PO 123 BT
 MupoBasa uugyctpua LlOoB noTtpebnsaer

Oonblue 3neKTpo3aHeprum, Yem Poccunckan
Penepauus
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M M H M CTEPCTBO HOBOCTH WM COBLITHA OTKpPbITHIE AaHHbIE
3H EPrETM KM MNpoTUBOAEHCTBHE KODPYNUMM ObwecTeeHHaA NDUEMHA.

CBlwecTBEHHBIA COBET
POCCHWAGKDN hENEFALLMW

MWHWUCTEPCTBO NEATENIbHOCTb OTKPbITOE MMHWUCTEPCTBO CTATUCT

CnasHas JeRaTensHoOCTh INeKTPoOIHEepraTUKa COCHOBHBIE NOKA3aATENM

OCHOBHBbIE NMOKA3ATEJI

BeipaboTka anekTpoaHepriud — 1 071,8 mnpa kBTy
SnektponoTpetneHue — 1 054,5 mnpa kKBTy
YcTaHoBneHHaa MOWHOCTE — 2441 TBT
Makcumym Harpyakuw — 1543 BT

BeBofbl reHepupyoWWX MolwHocTer — 4,29 MBT
MoTpebnenne 3NeKTPOIHEPruK

$hakTHyeckoe noTpebneHne anekTpoaHeprum B Poccuinckoi ®epepaumn B 2016 r. coctasuno 1054,5 mnpa kBTy
(no E3C Poccun — 1026,9 mnpa kKBT-4), yto Bblwe dakta 2015 r. Ha 1,7% (no ESC Poccuu — Ha 1,85%).



B mupe. A B Poccun?

CAGR no
Obuiee Kon-Bo Ntoro BT, 2017 kw/U0oA4 CAGR no Kon-sy  cymmapHoOm
naowaan
Closet 2.9M 6.0 2 (4) 1% 1%
Premium 19,184 28.6 1,500 (2,500) 7% 10.8%
Hyperscale 669 5.2 7,800 (12,000) 10% 15.7%
Bcero 4.4M 91 (180) 21 (40) 0.80% 4.5%

JanHble no CAGR (Compound Annual Growth Rate) npuseaeHbl Ha 2015 - 2020
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CAGR no
CYMMaApPHOW
MOLLIHOCTH
1.4%
12.3%

18.5%

6.9%



 IDC Worldwide Quarterly Server Tracker
> Obwwme npopaxu cepsepoB B mmpe Q1 + Q2 2017: $27.5B
> B Poccum 3a 1oT e nepunog: $318M
> 1.2% OT 00LWEeMUMPOBLIX Npoaax

e ~ 0.9 BT none3Horo notpebneHnsa cepesepamMmun, oLleHOYHO ~1.5
[ BT obLyero sHepronoTpebneHus

¢« 1.5/123 =1.2% ot obuiero aHepronoTpebnerHnsa B PO
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Research

2017 Trends in Datacenter and
Critical Infrastructure

DEC 2016

Rhonda Ascierto, Research Director, Datacenter Technologies
& Eco-Efficient IT

Andy Lawrence, Research Vice President - Datacenter Technologies
(DCT) & Eco-Efficient IT, Foresight Project

Daniel Bizo, Senior Analyst, Datacenter Technologies
Andrew Donoghue, European Research Manager
Jeffrey Fidacaro, Senior Analyst, Datacenter Technologies

Several trends are converging to disrupt the buildout and operation of advanced,
resilient and efficient mission-critical facilities, from datacenters to distributed
infrastructure. Suppliers are anticipating significant changes in demand by developing

new types of intelligent, cost-effective and energy-efficient products and services.



OCHOBHbIE TEXHOMNOrM4Yyeckme TpeHObl

* 1: ¥Ynpaenenue LIO[lom OyneT Bce Oornbliue onvpatbCs Ha AaHHble 1 OyneT
CTaHOBUTLCA BCE DOoriee «obrnavyHbIM»

2. be3sonacHoCTb N 3aPPEKTUBHOCTb TPEDYIOT pacnpeaeneHHOro, AMHaMU4eCKu
N3MEHSIIOLLIErOCs 3HEProCcHabXeHUs

3: CtaHpapTusaumsa n niayctpmanmsauus LIOJoB npogormkatoT ycunmBaTbCS

4. Kommepueckue LIObI npogomkaT akTUBHO BHEAPSATb HOBblE TEXHOSIOMNU B
nomncKax KOHKYPEHTHOro npemmyLlecTsa

5: OTKpbITblE apXUTEKTYPbI CHUXAKOT cebecTtonmocTb co3aaHus LIOMa
6: MNosaBnarTcAa HOBble NOAX0Abl K 00ecrnevYeHnto 0TKa3zoyCcTONYMBOCTH
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OCHOBHbIE TEXHOMNOrM4Yyeckme TpeHObl

* 1: YnpaBneHue LUOOom OyneT Bce Oonblue onupaTtbCcA Ha
AaHHble N byaeT CTaHOBUTLCA BCe boree «0bnavyHbIM»

« 3: CtaHaapTusauma n uigyctpumanusauusa LOLoB npoaonxaroTt
ycunuBaTtbCs

* 5: OTKpbITbIe aPXUTEKTYPbI CHUXKAIOT ce6eCTOMMOCTb CO34aHUS

L1O[la

Impact to
the Market

%
@
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1: YnpasneHue LIOom Oyaet BcE Donblue onnpaTbCs Ha
OaHHble N OyaOeT CTaHOBUTLCA BCE Dornee «obrnadHbIM»

 Big Data!

MEDIUM

Impact to

Uptimelnstitute’



CtaHgapTusaums u
nHayctpunanmsauna LIOos
NPoOOSHKAKT YCUNMBATbCS Q

the Market ¢

Figure 2: Global Prefabricated Modular Datacenter Forecast 2015-2019 ($M)
Source: 451 Research, 2016
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OTKpbITblE apPXUTEKTYPbI CHMXAIOT
cebecTtonmocTb co3gaHua LIOa

Figure 3: Select Design Specs for Open Architectures vs. Traditional Datacenter Designs

Source: 451 Research, 2016
OPEN COMPUTE

TRADITIONAL PROJECT (OCP) OPENI19
MOTHERBOARD 19-inch Custom 21-inch* Std 19-inch
RACK 19-inch EIA 21-inch* Std 19-inch
RACK DENSITY 42 RUs (44.5mm) 48 OpenUs (48mm)** 42 RUs (44.5mm)
Server Dual 12V or 48V
POWER SUPPLY Power Supplies Power Shelf 12V Power Shelf
POWER DISTRIBUTION Independent, dual-corded Distributed: Bus Bar Distributed: Power Cable
BBU in Rack
BATTERY BACKUP Centralized UPS BBU in Rack Optional
NETWORKING Ethernet Cat 5/6 DAC Cabling/QSFP Copper Twinax

*OCP also has 19-inch server and rack reference designs

**OpenRack cabinet heights vary but OpenU at 48mm is standard



Uptime Institute Datacenter Survey 2017

 Cegbmoe exerogHoe nccnegosaHue (2011 — 2017)

e Kak komnaHun npucrnocabnumeatoTcs K MUSMEHAKLLNMCS
mMoaenam douHaHCMpOBaHUA U pa3BopadmBaHnS
BblYUCNNTENBHbIX MOLLHOCTEN?

e Kak Bce DOorblLuee ncnonb3oBaHne obnadvHbiX TEXHOOMMMn
BIMUSET Ha NNaHUPOBAHNE HEODXOONMbBIX BbIYUCITUTENbHbIX
MOLLHOCTEN?

e KakoBa «NpUXNBaeMoCTb» HOBbIX TEXHOMOMMN?

« KakoBbl Hanbornee cepbe3Hble NMpPobnemMbl, C KOTOPbIMU
ctankusatotca LUObI?

https://uptimeinstitute.com/webinars/2017_data-
center_industry_survey results
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https://uptimeinstitute.com/webinars/2017_data-center_industry_survey_results
https://uptimeinstitute.com/webinars/2017_data-center_industry_survey_results

KoHconnpauua B macwitabax nHaycTpum

LIOJoB

of enterprise IT server footprints
are flat or shrinking

Increased performance at the processor level {
Increased adoption of server virtualization |&5
Rapid Cloud computing adoption ¢

UptimelInstitute
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MolLHOoCTb, NoTpebnsaemas cepBepHON
CTONKOW

Average Power Density

<4kW per rack 34%
4-5.99kW per rack 33%

6-7.99kW per rack 16%
8-9.99kW per rack 8%
10-12kW per rack 5%
>12kW per rack 4%
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OTKa30yCTONYMNBOCTb MPUNOXEHUN:

Does your organization employ a
multi-site IT resiliency strategy

Multi-site IT Resilience by Industry:

that incorporate_zs multi_ple data Transporation / Logistics 859,
centers and relies on live IT Financial | 809
application fail-over? Government | 5%
Utilities / Energy 57%
N\

0 10 20 30 40 50 60 70 80 90 100

Yes 68%
No 22%
b
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“IT resiliency” obownacek Delta Airlines un
Southwest Airlines B pekopaHbie $150M u
$170M B 2016

Delta Airlines:

- OTKa3 aneKkTpuyeckoro obopyaoBaHms

- MaTtmnyacosoun npoctomn LUOa

- bonee 2000 oTMEHEHHbIX PENCOB B TeYEHME
Tpex AHeu

- KomneHcaummn naccaxkmpam

UptimeInstitute’



OCHOBHbIe BbIBOAbI

e Konnyectso LUJOoB 1 nx aHepronoTpedbneHne oyayT
npogosxkatek pactn. WW CAGR Ha nepuopg 2015...2020 =
1.5% n 7.4%. Camble AMHAMWUYHbIE CETMEHTbLI PAcTyT Ha
20%+ B roa

* Harpyska cmellaetca u3 Enterprise cermeHta B MTDC un
Cloud

e TexHOonorunu:
> DCIM (DataCenter Infrastructure Management)
> PFM (Pre-Fabricated Modular)
> Open Architecture

o [nobanbHoe nomernneHue LJOoB 3aTopMO3nnoch
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Bonpochbi?

» Anekceun ConogosHukoB, Uptime Institute
» asolodovnikov@uptimeinstitute.com
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