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IBM 3aHMMaeTcs pa3paboTKou
TEXHONIOMMN U MHHOBALLMAMM.
LLiTab-kBapTMpa Koprnopaumm
HaxoamTCcsa B ropoae ApPMOHK (LT,
. Hbto-Mopk)

IBM — KpynHenLwwnm B MMpe TEXHOI0rMUYECKUI
paboTopatenb. B IBM paboTaeT cBbiwe 350
TbIC. YENTOBEK, KOTOPbIE 0OCNYXXNUBAKOT
3aKkasunkos 13 170 cTpaH Mupa

® [loxop komnaHum B 2018 rogy coctaBun
$79,6 mnpp,

B IBM exxerogHo UHBECTUPYET OKOMO 7%
noxona B HAOKP n Ha npoTaXeHuu 26 net
ABNAETCS NMOEPOM MO YMCITY NATEHTOB

B TexHonormm n BoamMoxHoctm IBM obnapgatoT
NOTeHUMaNnoM TpaHchopMaLnUm opraHnu3aLmu,
COODOLLEeCTB U KayecTBa XU3HMW.




Passutue IBM B pernoHe CEE, B ToM uncne B Poccum n CHI




KOMNAHWA IBM NMOATOTOBUJIACb K HACTYTUJTEHWHO HOBOW
3AMOXU, HAKOTNB OrPOMHbIN OTbIT B COEPE
TPAHCOOPMALUNN KOMNAHWW, LEEJIbIX OTPACJIEV A
OTLAEJIbHbBIX TTPOMECCUNN

> 97% KpynHenwmnx 6aHKOB B MUpPe NCNOSb3YOT NPoAyKTbl IBM B onepaunoHHOM OeaTeNbHOCTH

> 80% b6poHMpoBaHUiN Noe3nok B Mupe obpabaTtbiBaeTca cmctemamm IBM

> 90% TpaH3aKuMKn No KpeguTHbIM KapTam B Mupe obpabaTtbiBaeTca MenHppenmammn IBM

> 80% MexayHapoaHbIX KOMNaHUM B chepe PO3HUYHOW TOProBAM MCNONb3YIOT pewennsa IBM ana po3HmnyHom
TOProBnu

> 83% KpynHeuLwmnx NnpoBanaepoB ycayr CBA3N B MUpe 9BnaoTca knmeHtamu IBM
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£ 6 TpaHcdopMalma, peopraHu3aumsa  usMeHeHne Micronb3oBaHue AaHHbIX AN NONYYEHUS LeHHbIX CBeeHNi,
bICTPOE CO3[aHNE N MOHETMN3aLMA MACLUTAOHbIX 34paBooXpaHeHus. MoMoLLb B pewieHnn Haubonee BbiOOpa onTuManbHoro obpasa AenNCTBUM, NOBbILIEHNA

KOFHUTUBHbIX MPUNOXEHUI A8 OKA3aHUS CROXHBIX NPOBIEM, TAKMX KK NEYeHMe paKa athheKTUBHOCTM Br3HECa 1 KauecTBa 06CnyxKVBaHNA
thMHAHCOBBIX yCAyr K/IMEHTOB B PO3HUYHOWM TOProsne




IBM Research n nccneposaHma robanbHoro macwrtaba

‘ Moscow

Ireland .

@ cambridge @ zurich
Almaden @ @ watson & Tokyo

.Austin .Haifa China.
India @

3 000 uccnepoBatenen

6 HobeneBCKUX NlaypeaTtos

26 neT nnpgepctea B nateHTax CLUA

10 HauMOHaANbHbIX Meganen B 0b6aactu .
TEXHONOTUI M MHHOBALMWIA @ Africa @ singapore
aumm

5 HauuMoHanbHbIX Meaanen B obnactm

HayKu .
. Brazil
3 npemuun Kasnun

6 npemuin TolopuHra

69 uneHos NAE ’Australia
123 noyeTHbIx YneHos |EEE

28 noyeTHbIx YneHos ACM

99 NoYeTHbIX COTPYAHMKOB IBM



HanpasneHnna n obnactm nccnegoBaHmni

g [ | (ST g
9 il S0y

UCKYCCTBEHHDI UHTENANEKT

( A~
{ N S
S Y,
y o

4 HeT Belen
- BbluMUCNEH ...

Ik ‘i“ll“:
3 Ay

[ Keanross

UHbopmaLmoHHan
besonacHoc

W% N
DN N Pl \ Wi

\06naq|-|b|§ - y NpoeKkTuposaHue NMonynpoBoaHMKOBbIE Enonodt ¢J|3Mecme
A B&:I‘-IVICIIGHL& ’ cucTem TeXHoNormu HayKu

IBM Research / © 2018 IBM Corporation



BELAYLLME KOMIMAHWNI POCCUN NCTTOJ1b3YHOT NMEPELOBDIE
PELLUEHWA IBM OJ1A SAKPENJTEHNA CBOETO JIMAEPCTBA

HOBbIE MJIACTbI YI/IEBOLOPOZOB BMEPBbIE PO3HWUYHASA CETb «MATHUT» BbIGPA/IA E/IOKYENH-TABOPATOPUS
BbIAB/IEHBI CAMOOBYYAROLLLEACH MIATGOPMY IBM QRADAR /1A NMEPEXOAA K MAO CBEPBAHK B COTPYIHWYECTBE C
MPOrPAMMOW, PA3PABOTAHHOM HAYYHO- KOHLENUMM UMSPOBOIO AOBEPUA
IBM PABOTAET HAL CO3AAHUNEM
TEXHUYECKMM LIEHTPOM g !
MNAO «TA3NMPOM HEDTb» COBMECTHO C IBM BHOK‘*EMH-”PVIHOHEHMW N ]
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YTO Mbl 3Haem O MPOrHO3NPOBAHUN TEXHONOTUIM byayLiero?



YTO Mbl 3HaemM O MPOTrHO3NPOBAHUU TEXHOOTUN ByayLlero?

1994 .



YTO Mbl 3HaemM O MPOTrHO3NPOBAHUU TEXHOOTUN ByayLlero?

1994 .



YTO Mbl 3HaemM O MPOTrHO3NPOBAHUU TEXHOOTUN ByayLlero?




YTO Mbl 3Haem 0 NPOrHO3MPOBAHNU TEXHONIOTNMK ByayLlero?




YTO Mbl 3Haem 0 NPOrHO3UPOBAHUN TEXHONOTMIM byayLiero?

2000 .



YTO Mbl 3Haem 0 NPOrHO3UPOBAHUN TEXHONOTMIM byayLiero?
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PROCESSOR
Several hundred
thousand transistors

ACTUAL SIZE
Total computer
sizeis1x1mm

MEMORY
Static
random-access
memory POWER
(SRAM) Photo-voltaic cell
COMMUNICATIONS
LED Communications unit
and photo-detector
COMPUTER
chips mounted
on silicon carrier

SOURCE _ IBM RESEARCH
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Knaccuyeckme
KOMMNblOTEPbI TPEDYIOT
3KCMOHEHLUMaNbHOro
MacwTabupoBaHmAa ana
CUMYAAUMKU U XPaHEHUA
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IBM Q Experiences
cBOOOAHBIN 00AaUYHbIN
NOCTYN y)Ke cerogHsa

~80 000
noAb30oBaTenen

143 cTpaHbi-
3 MJTH 3anyCcKOB

=60 HayuHbIX CTaTEN

1 500 yHUBepCcHUTETOR

300 BHICUIMX HIKOML: 5



ONE OF THE FIRST DISTRIBUTED SYSTEM - IBM 3790

THE IBM 3790 COMMUNICATIONS SYSTEM, DEVELOPED BY 'S
DATA PROCESSING DIVISION (DPD), WAS ANNOUNCED IN 1974
AND SUPPORTED:

* UPTO 16 IBM DISPLAY STATIONS

* AN INTEGRATED UNIT

* UP TO FOUR 3793 KEYBOARD-PRINTERS

* UP TO THREE 3292 AUXILIARY CONTROL UNITS
* AN INTEGRATED 120 LINES PER MINUTE (LPM)

. A (SDLC)
COMMUNICATIONS INTERFACE

* A 1200 BAUD INTERNAL OR EXTERNAL MODEM



https://en.wikipedia.org/wiki/IBM
https://en.wikipedia.org/wiki/IBM_3270
https://en.wikipedia.org/wiki/Floppy_disk
https://en.wikipedia.org/wiki/Line_printer
https://en.wikipedia.org/wiki/Synchronous_Data_Link_Control

DISTRIBUTED COMPUTING VS CLOUD COMPUTING

* DISTRIBUTED COMPUTING IS WHEN MULTIPLE AUTONOMOUS MACHINES COMMUNICATE

THROUGH A CENTRAL NETWORK TO PERFORM A COMMON GOAL.

e CLOUD COMPUTING IS MORE ABOUT COMPUTING AS A SERVICE,

THAT IS GIVEN TO A COMPUTER OVER A NETWORK.
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CLOUD COMPUTING

IS THE DELIVERY OF ON-DEMAND COMPUTING
RESOURCES — EVERYTHING FROM APPLICATIONS TO
DATA CENTERS — OVER THE INTERNET ON A PAY-
FOR-USE BASIS.




CLOUD ...

... BASED
... FIRST
... NATIVE




DISTRIBUTED ...

*... SYSTEM
* ... PROGRAMMING
* ... ALGORITHM




CLOUD NATIVE

* AN APPLICATION ARCHITECTURE DESIGNED TO USE THE STRENGTHS AND ACCOMMODATE THE
CHALLENGES OF A STANDARDIZED CLOUD ENVIRONMENT , INCLUDING THESE CONCEPTS: ELASTIC

SCALING, IMMUTABLE DEPLOYMENT, DISPOSABLE INSTANCES, AND LESS PREDICTABLE
INFRASTRUCTURE.



WHAT IT MEANS TO BE CLOUD NATIVE

CLEAN CONTRACT WITH UNDERLYING OS — MAXIMUM PORTABILITY

SCALE ELASTICALLY WITHOUT SIGNIFICANT CHANGES TO TOOLING AND DEV PRACTICES
RESILIENT TO INEVITABLE FAILURES IN THE INFRASTRUCTURE AND APPLICATION

USE CLOUD SERVICES — STORAGE, QUEUING, CACHING,...

RAPID AND REPEATABLE DEPLOYMENTS — MAXIMIZE AGILITY

AUTOMATED SETUP — MINIMIZE TIME AND COST FOR NEW DEVELOPERS



DISTRUBUTED COMPUTING

COMPUTING
* DATABASES

* INTEGRATION
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COMPUTING

Data

Code
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Runtime

Middleware

SPbd
}
SPbS

Virtualisation

Servers

SPj

Storage




DISTRIBUTED MONOLITH
SOA

MICROSERVICE

EDGE COMPUTING
BLOCKCHAIN
SERVERLESS

MAPS /REDUCE

COMPUTING



MapReduce

e MPOrPAMMHAA MOJAENb NPEAHA3HAYEHHAA ANA NMAPANNIENBHOM OBEPABOTKM BONbLLNX
OBbEMOB AOAHHbIX 3A CHET PASAOENEHNA 3AOAYN HA HESABUCUMBIE HACTW.

JEFFREY DEAN, SANJAY GHEMAWAT.
“SIMPLIFIED DATA PROCESSING ON LARGE CLUSTERS” 2004

Google
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HADOOP 3T0

CBOBOJHO PACIMPOCTPAHAEMbIN HABOP BMBIMOTEK U YTUNUT ANA
PASPABOTKU N BbINOJIHEHNA PACIMNPEAENTEHHBIX MPOITPAMM,

PABOTAKOLLUX HA RJTACTEPAX N3 COTEH U TbICAY BbIYNC/TUTE/IBHbBIX
Y3/10B.
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YnpasneHne gaHHbIMU U CUCTEMOM

JlocTtyn K AaHHbIM

ObpaboTKa AaHHbIX

XpaHeHne AaHHbIX




KOMy 3TO HYXXHO?




6O/IbLLION AAPOHHbLIN KONNANAOEP UCMONB3YET HADOOP A1 PACCYETOB
PE3Y/IETATOB. AAHHBIE TO/IbKO B HDFS

Tier O KomnbloTepHbIn
ueHTp CERN

Offline system
USA ltaly

Online system
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SPARK

MPOrPAMMHbIN KAPKAC A/11 PEAI3ALUMN PACNPEAENEHHOW OBPAEOTKN.B
OT/INYNE OT HADOOP XPAHUT OAHHbLIE B OMNEPATUBHOW MNMAMATU N KAK
CNEACTBUE YCKOPAET BbINOJIHEHWE HEROTOPbBIX 3ALAN.
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- <% Workload Transformation -

- c wta.mybluemix.net/?id=68d991402114afa06cb8ef4b2922a897&pr=Migration%20to%20the%20SoftLayer#/app/dash <0 a # E'

RedCTJS cmd FIUX Workload Transformation Tool Upload  Reports  Account

Khapov

Latest activity [ Migration to the SoftLayer ]

m id image name 0s name 0s version migratable
1 server_7 Windows 06.01.7601 No
2 server_2 Windows 5.0.2195 No
3 server_11 Windows 06.01.7601 No
4 server_8 unknown unknown No
5 server_3 Windows 5.0.2195 No
6 server_4 Windows 06.01.7601 No
7 server_12 Windows 06.01.7601 No
8 server_6 Windows 06.01.7601 No
9 server_10 Windows 06.01.7601 No
10 server_1 Linux unknown No
1" server_5 Windows 06.01.7601 No
12 server_9 Windows 06.01.7601 No

© WTA Project 2015
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SERVERLESS

Serverless is cloud computing execution model which provides new agnostic level to start business logic. It simplify
development and DevOps processes and reduce complexity of maintaining application layers.

CRUD triggers, actions, and rules
Invoke actions

Serverless platform T

Serverless platform supports a programming

Package
model in which developers write functional logic Fee °)>>
(called Actions), in any supported programming

language, that can be dynamically scheduled —
ackage
and run in response to associated events o)» NodeJS

(via Triggers) from external sources ( Feeds) or Trigger MM REM @ siuemix services

from HTTP reques’rs. 3rd party services

"

Service ecosytem

Swift NodeJS Docker

Package

Feed o)))

Self-enabled services

LI ccion

Docker

APACHE Package

OpenWhisk =D B)

39
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. Functions
" Containers

““Virtual

machines

“Bare
metal

Increasing focus on business logic

2015

amazon T === 00y o
webservices- Irouf.ﬁ 0/ =5, s Microsoft WiscOrsin

2014-11

2016 e e Decreasing concern (and control) over stack implementation

OpenlLambda

2015-10 2016-01 2016-2 2016 3 2016-4 2016-5 2016-6 2016-7
SERVER#LESS Google 2 K2
g e e MESOSPHERE
Apcera Serverless DC/OS 48rverless

AWS Lambda



 CAP THEOREM

DISTRIBUTED DATABASES

CONSISTENCY AVAILABILITY
Clients will see the same Clients’ data requests will
data at the same time always get a response even
Databases: if nodes are down
Relational/SQL
Achleved by: Achieved by:

Data in a write to one node is

Instantly forwarded or replicated Replicating data across

different servers

across all other nodes NOT
POSSIBLE
Databases: Databases:
MongoDB Cassandra
Redis CouchDB
HBase
PARTITION TOLERANCE

Partition: a partial failure between two nodes

The system will continue to work despite
a partition

Achieved by:

Data Is sufficiently replicated across
nodes and networks to maintain
system during an outage



WHAT TO DO ¢




WORK AS ARCHITECT

* COLLECT REQUIREMENTS
* KNOW THEORY
* KNOW TECHNOLOGIES
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Global Load Balancer
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HOW TO START ¢




IBM ARCHITECTURE CENTER

LINK



https://www.ibm.com/cloud/architecture

WHAT IS NEXT ¢

HIGH AVAILABLE AND HIGH LOAD SYSTEMS. CLOUD COMPUTING
MICROSERVICE AND CONTAINERS

CLUSTERS, ORCHESTRATION AND MODERN DEVSECOPS
BLOCKCHAIN AS DISTRIBUTED SYSTEM

CLOUD AND FOG COMPUTING
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* KHAPOV IGOR CTO IBM RUSSIA /CIS

* KHAPOV.IGOR@RU.IBM.COM




