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Batch Job Procgssing _ « Industry Applications "
Custom Execution Environments « Other WMS (pilots)

Grid Service Integration

« Complete Services (cluster)

Grid Middleware laasS Interface

.| o

| Other (web, mail...) || Raw machines |

Virtual CE, WN...

l","l amazon
wabh services:

" Provision

- Sit B External Prowders -
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EDUCATION INSTITUTIONS
INCREASINGLY BECOMING
CLOUD CONSUMERS

The cloud is used for
curriculum and digital
content, software and
services, and testing and
assessment.

®®© @

53% 46%" | 36%,{

et
CHGITAL CONT ‘{I AN
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Popular cloud-based systems are learning
managament systems, student information
systams, and lecture capture and
webecasting systems.

R as s

8?% | 31%.

it # fi
Primary Cloud- and Mobility-Related Security Concerns W oo
CDE'"s research found the cloud is becoming "
more popular in the K-20 education space: EiElLy
K-20 survey participants use a mix of Tha most common digital content types 52% 54%
public, private and hybrid clouds. archived in the cloud were editorialftaxt, 50%
video, and animations and images. 43q;
37% - & A9 ”
St 339% %
29% -
20%
159 16%
12% %
10% .
0 N/ A N/A
MALWARE | UNAUTHORIZED LOST on STOLEN LACK OF iy AUTHEN'I‘[CATION
INFECTIONS ACCESSTO STOLENDATA
38% ANDVIRUSES SENSITIVE DATA
SRVATE v
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BIO
p, Spark, Galaxy, Cloud Bio Linux...

Nodes
Network

Storage

AuthN
Linux
Interface
App Profile

oo < <
K7/ Cloud http://www.pdc.kth.se/
Nodes KVM on 768 cores (768 GB RAM) HP ProLiant
Network Infiniband and Gigabit
Storage NFS and LVM
AuthN X509 and core password
Linux Ubuntu
Interface Sunstone self-service, OCCl and EC2
App Profile Individual VMs and virtualised computing cluster
Typical Workloads 2& Fermilab http://www-fermicloud.fnal.gov/

KVM on 29 nodes (2 TB RAM — 608 cores) Koi Computer
Gigabit and Infiniband

CLVM+GFS2 on shared 120TB NexSAN SataBeats
X509

Scientific Linux
Sunstone Self-service and EC2 API
Legacy, HTC and MPI HPC

Typical Workloads

* Production VM-based batch system via
the EC2 emulation => 1,000 VMs

« Scientific stakeholders get access to on-
demand VMs

+ Developers & integrators of new Grid
applications

Skoltech

Skolkovo Institute of Science and Technology
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High cost
Resource limited
Total control

No compromise

IT Service Delivery
Traditional Resource Strategies Emerging Cloud Services |
Buy or Higher-Ed R | Public
A Outsource Community The | Cloud

Resource unlimited
Limited control

Requires compromise

Common
Foundational
Elements

Data Stewardship and Governance

Federated Authentication and Authorization Services

Optimization of Local Infrastructure Versus Cloud Infrastructure / CPU / Storage

Contracts / Privacy / Use policy / Security

LifeCycle Management

System Integration

November, 2014 | Page 16
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HPC

In the Cloud HPC plus Cloud

*Computational and data-enabled science and engineering (CDS&E)

November, 2014 | Page 17

HPC as-a-Cloud

Skoltech

Skolkovo Institute of Science and Technology
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Enterprise Mobility
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» OCHOBHbI€ NpuopuTEeTHLI NPU BbIOOpe peLleHui

B pamkax nopaepXXku yCTOMYMBOro pa3BMTMS KOMNaHuUM cpeam Bcex MHUMLMaTmBe
KIno4yeBoe 3HaYeHue npuobpeTaeT BHeApPEeHUEe OPUEHTUPOBAHHbLIX Ha KIIMEHTOB
MHHOBaLUN N co3gaHne MobunbHOM MHGPaACTPYKTYpbI

OCHOBHbIE npuopuTeTbl AN1A COXpPpaHeHuA yCTOVI‘lMBOCTM KOMMNaHu

MpubbinsA

OpueHmupoeaHHbte Ha KrnueHmoes

* Kputndeckun BaxHbi hakTop peanusauuu
MMCCUM KOMNaHUu/6usHeca

» Co3gaHue HOBbIX NPOAYKTOB, YCIYT U
MHHOBaLUN

+ CosgaHue ycrioBuin ansi acppeKTMBHOCTH
OpraH1M3auMoHHOro npouecca

* MoBbIweHne adpcheKTUBHOCTH
paboTbl KOMNAHMK

» CokpalyeHue KoprnopaTuBHbIX U3QepPXKeK
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HanpaBneHus peatensHOCTM Samsung Ha peiHke B2B

Co3pnaHue MobunbLHOU MHPPACTPYKTYPbI

MoGunbHasa uHcpacTpykTypa No3BonsieT KOMNaHUAM CIKOHOMUTb A0 20 % 3a cueTt
NOBbILWEHUA MPOU3BOANUTESNILHOCTU COTPYAHUNKOB

6 0,40

Tpe6ytoTcs MHBECTULIMK o PocT npousBoantenbHocT!
B MOGUIIbHbIE TEXHOMNOMM 9 1 / Pe3yanaTb| COTPYAHNKOB Ha 20 %
onpoca Ton
MeHepPKMeHTa
>20 % 107 20 % <10 %
|
BbicTpas peakums Ha YnyulleHHble YnpouweHue aocryna MbkocTb paborsl
3anpochbl NaccaxmpoB KOMMYHMKaLK K 3KCNEepPTHbIM 13 noboro Mecra

r_' uT}-y-"‘

* RMlstsydzd ¢ : I BM Institute for Business Value, Mobile EnterprissitilSg)udy2 q RI)Ndzj Hso Odzedj Ctstef stcOlsd o



= MpakTuKyemMble MeToabl — KOprnopaTuBHasi MOOUbHas

MFBPQQJMSEMBQM Samsung no3BonsioT paboTaTb yganeHHoO He3aBUCUMO OT

BPEMEHU U MeCTOMNOJIOXKEeHUs, CNOCOGCTBYS NOBbIWEHUI 3PPEKTUBHOCTU U

Wcnonb3oBaHne KOpnopatTMBHBLIX MOBUMLHBIX
BO3MOXHOCTeM 151 COBMECTHOW paboTh|

npon3BoauUTesyibHOCTU

MopxnioveHne B NOOOM MecTe U B N0boe Bpemsi *
(
BuptyancHbie coBeluaHus r

Ooctyn kK nHopmaLmm B peansHOM BpeMeHn r

MobunbHbIe BO3MOXHOCTU A4Sl pabOTHMKOB r

| '
npOMSBOAMTeanOCTb
ABToMaTuzaums paboymx npoueccos

{ )

AL
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PazButue HoBon UHdpacTpykTypbl MNpeanpusaTtus

HoBasa nHdpactpykrypa Enterprise PocTt Enterprise SW (IDC, 2012)

R s , 2020 Millions of..."~ é é
- A e~ SXGM SaaS

Intelligent Industry Solutions

' LOBs
Enterprises

Services

Information Security

SMBs

SPs Information

Consumers
Emerging
Markets

Content

Data Storage
of Willions

Tens of
Thousands

LAN/Internet 255 C RM
m Client/Server 255
i PC e

oo ; ! ousan BA
“ Mainframet Terminal

TenpeHuum B UT (IDC, 2013)

v IT Segment 2011 2012 2013%C

0% 10% 20% 30% 40% 50% 60% 70%

Tablets (*) 1144.9% 289.5% 57.8% 2013
Smart Phones (*) 51.4% 41.3% 23.9% Corporate Liable 31 %
IT Services 27.2% 8.4% 14.3%
Storage 47.8% 22.9% 9.0%
Infra SW 24.5% 13.0% 7.0%
PCs (*) 12.9% 7.8% 1.4%
Mobile Telephones (*) 3.5% -12.9% -6.9%

* - data taken in shipment quantity
Servers 30.4% 9.2% -5.6% 3/15
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Pa3sutue HoBou UHppacTpykTypbl MNpeanpuartus

é é é é

1%

4% ¥ Android

¥ Symbian

¥ Linux(Bada)
W i0S

¥ Windows

1%

ID‘ 2 E & a O fD@ EMEA Telecoms Database 2013

Analyze the Future
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IDC

Analyze the Future

U3ameHeHue ponu Enterprise Mobility

W/EAe

W /EA e, A
EAgAze] .,
EAART 7 O,

Nani

Source: IDC's June 2013 Western Europe Enterprise Mobility CIO Survey , Sample = 375



U3ameHeHue ponu Enterprise Mobility
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50%

40%

30%

20%

10%

0%

N3meHeHue ponu Enterprise Mobility

Mobile Management & Mobile collaboration = Custom applications Deskphone Mobile telecom
Security (e.g. Sharepoint) for business process functionality on expense management
mobiles

i
)
@



Kakue cnoxHoctu nomxkuagator CIO

lNoppepxka

é é

3anaTbI Ha CBAzZb

O6LWwan cTOUMOCTb BAadeHUA

CobnropeHune

3aKOHOJaTeNbHbIX akTOB
VIHTerpaumsa B cyLecTBYOLLYHO

NHpacTpykTypy
bezonacHocTb KOopnopaTneHoOW

ceTn

IDC

Analyze the Future

)

——
—
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5% 7% 9% 11%

é

bezonacHocTb/HopmaTueHoOe

peryampoeaHune
Beixopg, 3a pamkun 6rogkeTa

VHTerpaumsa MobunbHbIx
naatopm 1 cywecteytowmnx b/l
KoHTposb 3a nameHeHnem
Bepcnin MoBuAbHBIX OC
BHeapeHMe 3aHAN0 6onblue

BpeMeHN, HeMm OXMA4anochb

|

5% 15% 25% 35%

Source: IDC's June 2013 Western Europe Enterprise Mobility CIO Survey , Sample = 375
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YuutbiBas CNOXHOCTbL 3a4a4 — posib KaHana Bo3pacTaeT

Systems Integrator

Mobile operator

ICT Carrier or Fixed Telecom Provider
IT Value Added Reseller (VAR)

Mobility Software vendor

Mobility Implementation Specialist

il

0% 10% 20% 30% 40% 50%

Source: IDC Enterprise Mobility Survey, H1 2013 | N =375

IDC
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Jkocuctema Enterprise Mobility

END USERS APPLICATIONS DEVICES CONNECTIVITY SECURITY MIDDLEWARE INFRASTRUCTURE
Sy 2
farse, | Qpfeorms | [ Loprors Weuo | || S I
3 Access N
Mobie Device ntranet
anagemen
w SMBs ﬁSociol Media Tablets . ﬂ =
4G,LTE, 2-Factor
" 3G,NFC, Authentication Y E-mail
( © WIMAX,
Value-Added WiFi, RFID, ~ i icati
w ‘ Sgr%/i:es © D Hipceete eté.l % Encryption Mcr)\?g?\cAg?e%?r;(’lcon
> LW Operatin = u Enterprise
wconsumers %prOducﬁVity -- S)g?ce?nlsg chl;ésr\sl a =E=. - Applcations
Control ﬂ Virtualization
A EFapRO &@RAayg A gRAag T egNaAAedA kaeaxdapgAxeA
A 201 e®aRA EedAxallA £AAe An®&ART EéegAA GeAaeéeR
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IDC
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Consumer &
Home

Beecham
&eseamh Assemnbly/Packaging. Vessels/Tanks, etc.

Boston | London info@beechamresearch.com +44 (0)845 533 1758 www.beechamresearch.com © 2009 Beecham Research Ltd.
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