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hpwlwbwgul] ndjuiutpny yuydwbtwynpjuws junwjupdw npnonudubph Jujugdwip
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hwdwlwupgbpnud: Uy dwuhtt B quynmud Google puljtpnipjun dh pwih wdhu wnwy
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Eu puwluit (kqyh dpujdwt dkpnpubtpp, npnup hhduqws bt hwjwbiwlwbwht pidwwnhl
Unpbjubph Jpw, pwbwih wpunwhwjnmpmbttph wopwbdbwgdwt wignphpdubtpp: ks
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thnpujuyulgqusnipniip wpwyk) unpp hwujwbwne hwdwnp:

e Dbuyywhku bk Documentation Management L Enterprise Search hwdwlwpgbpp
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71. Terrizzano, P. M. Schwarz, M. Roth, and J. E. Colino. Data wrangling: The challenging journey from the wild to
the lake. In CIDR 2015, Seventh Biennial Conference on Innovative Data Systems Research, Asilomar, CA, USA, 2015
8 Berson, Alex, and Larry Dubov. Master data management and customer data integration for a global enterprise.

McGraw-Hill, Inc., 2007.
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9 Dan Linstedt. Super Charge your Data Warehouse. ISBN 978-0-9866757-1-3. 2010.
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10 Marz, Nathan, and James Warren. Big Data: Principles and best practices of scalable realtime data systems.
Manning Publications Co. 2015
11 Dunning, Ted, and Ellen Friedman. Streaming Architecture: New Designs Using Apache Kafka and Mapr
Streams. O’Reilly Media 2016.
12 Apache Mesos http://mesos.apache.org 2015.
13 Kafka-Connect. http://docs.confluent.io/2.0.0/connect. 2015.
14 Newell, Andrew, et al. "Optimizing distributed actor systems for dynamic interactive services." Proceedings of
the Eleventh European Conference on Computer Systems. ACM. 2016
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15* Newman, Sam. Building Microservices . O'Reilly Media, Inc, 2015.
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16 Blei, David M., Andrew Y. Ng, and Michael I. Jordan. "Latent dirichlet allocation."Journal of machine Learning
research 3.Jan: 993-1022. 2003

17 Mihalcea, Rada, and Paul Tarau. "TextRank: Bringing order into texts." Association for Computational Linguistics.
2004.

18 E, Cohen et al. "Finding interesting associations without support pruning.” IEEE Transactions on Knowledge and
Data Engineering, vol. 13, no. 1, pp. 64-78. 2001.
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Resume
Artyom Topchyan

ARCHITECTURE ENABLING DATA DRIVEN PROJECTS FOR A MODERN
ORGANIZATIONS

With the growing volume and demand for data a major concern for an Organization is how to use
this data more effectively to generate value for the organization. To address this, more and more
Organizations are aiming at implementing Data-Driven projects 1 2, which are increasing the
quality, speed, and/or quantity of information gain for innovating a new methodology or the
economic benefit to an organization.

These projects are about finding data, understanding data and accessing it. This has become not a
simple task with the amount of data and documentation being created at organizations growing
rapidly. Large organizations have thousands of employees that create dozens of systems, which
produce 10’s of TB’s of data every month. All of this data is stored in database- and file-systems
scattered throughout the organization. While there is a defined way to manage the descriptions of
such technical systems themselves, the same thing is not true for all the data and meta-data which
describe what the data actually contains, which is confirmed by the research carried out by Google
21. The outlined tool, which was developed in parallel with the presented research and the first
publication, which does not contain technical details was published a few months ago.

TB’s of data and thousands of documentation pieces and meta-data definitions for tables, types and
etc do not have a defined way of finding and using them in projects. This has become even a larger
problem, with the growing requirement for more low-latency use-cases, where Organizations want
to very quickly react to something a customer does. Low-Latency also means reacting in seconds
as opposed to hours or days, which is commonly the case. While there are systems, that approach
these issues, such as Data Lakes and Data Warehouses?? for data access and Enterprise Data
Management?? Systems for knowledge management, there is no single architectural approach that
aims to efficiently solve these problems together from the specific view point of an Organization

191, Terrizzano, P. M. Schwarz, M. Roth, and J. E. Colino. Data wrangling: The challenging journey from the wild
to the lake. In CIDR 2015, Seventh Biennial Conference on Innovative Data Systems Research, Asilomar, CA, USA,
2015.

20 Rahman, Nayem, and Fahad Aldhaban. "Assessing the effectiveness of big data initiatives." 2015 Portland
International Conference on Management of Engineering and Technology (PICMET). IEEE. 2015.

21 Halevy, Alon, et al. "Goods: Organizing Google’s Datasets." Proceedings of the 2016 International Conference
on Management of Data. ACM, 2016.

2 patil, Preeti S and Rao, Srikantha and Patil, Suryakant B. Optimization of data warehousing system:
Simplification in reporting and analysis. 1)CA Proceedings on International Conference and workshop on Emerging
Trends in Technology (ICWET); 9:33-37, 2011.

23 Berson, Alex, and Larry Dubov. Master data management and customer data integration for a global enterprise.
McGraw-Hill, Inc., 2007.
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with years of organizational structure and system already in place and follows the CRISP-DM
model?*, which defines the methodlogy for search and using data.

The aim of the dissertation is to create an Architecture and number of tools which address the
problem of creating Data-Driven projects at an Organization. These Architecture and tools have
to address the specific requirements of organizations: they have to support the CRISP-DM model,
be scalable, fault-tolerant, functional under limited resource contains and support low-latency
processing. The following components are supported:

e A flexible way for discovering data and interconnections of the data, based on meta-data,
functional descriptions and documentation.

e System for collecting and processing all of the organizational data, that allows for
collaborative and shared creation of Data-Driven projects as well simplify testing and
deployment of said projects.

Main results of the work

1. Developed a conceptual model for creating Data-Driven projects on the basis of an
Organizations data, which fulfill the project requirements, provides access to the raw data
and to sources of data ingestion, storage and processing capabilities, while taking into
account the existing organizational systems and restrictions.

2. Proposed an Information Retrieval environment for exploring the organizations metadata
and knowledge basis contained in documentation. Text Analysis approaches for
summarizing, context labelling and clustering documents are used to discover information
about the organizational data and projects as well as uncovering relationships between
them.

3. Developed “Sandbox” environments, which provide multi-disciplinary teams access to the
organizations data and computational resources, which are used to research new data
models and evaluate them. These environments provide security to the teams and ensure
the integrity of the source organizational systems by means of full resource and access
isolation.

4. The platform is implemented based on the concepts of stream processing, resource
management and micro-services, which allows to effectively utilize limited hardware
resources, customize and configure the platform to fit the existing organizational systems
and processes. Based on this the platform can transparently scale to the volume of the
organizations data as well as a large number of users.

5. Based on a first approximation, using the platform led to the shortening of processing time
about 3 to 4 time during the first 5 months immediately after system deployment. Data is
based on the first integrated data sources and 20 developers working on this data in 10
projects.

24 Shearer C. The CRISP-DM model: the new blueprint for data mining. ) Data Warehousing ; 5:13—22. 2000
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3aKaoueHue

Aprem Tomusu

ApXUTeKTypa /i IO AeP>KKHU BBIITOIHEHUS IIPOeKTOB, OPHEHTUPOBAHHBIX

Ha yIIpaBJ€HHe 110 JaHHBIM, B COBpDEMEHHBIX IIPeAIIPUATUAX

C poctoM o6beMa UM HOBBIX 3aIIPOCOB Ha JaHHBIE OLHOI M3 BaXKHBIX 3aflay AJII OpraHM3aIUil
cTaHOBUTCA 5GGeKTHBHOE HCIIOIb30BaHIe HAKOMMBIIMXCSA U IOCTYNAIONUX JAHHBIX C IeIbI0
CO3JaHUA JOUONHUTENbHBIX IIPEMMYLIECTB [JI1 CaMUX OpraHusanuii. Pearupys Ha aro
0GCTOATENIBCTBO, BCe OOJblIe OpraHM3alUi  HAIeJMBAIOTCA HA BHEJpDEHHe IIPOEKTOB,
OpPMEHTHpPOBAHHBIX Ha VIpaBIeHHe IO IAaHHBIM 2 20 . OZHOBpeMEHHO [eJaloTCA IIOIBITKH,
HaIlpaBjeHHbIe Ha yBeJHUeHMe KauecTBA U CKOPOCTH BBIeIeHMs MHPOPMALUU M3 IOCTYMAIOUIUX
IaHHBIX, TaK U YBeIMUeHUA KOJIUIeCTBa BbgesseMoi nubopMaruy. OLHOBpeMeHHO CTUMYIUPYeTCs
caM IIpolecc GRICTPOTO MPUHATHSA PelleHU i B TOIb3y SKOHOMHYECKOH BRITOAbI OpraHusanuii. Takue
IIPOEKTHI PeaausyIoT IPOLiecChl OGHAPyKeHNUs, IOHNMAaHUA U 06eCIIeYeHNs JOCTYIIa K HeOOXOAUMbBIM
ITaHHBIM, ITO CTAHOBUTCS He IIPOCTOM 3afjadeil C y4eTOM PaCTyIIero KOJIWYecTBa CAaMUX JAHHBIX U
Pa3IUYHOM NOKYMEHTAllUU, CO3JaBaeMoii BOKPYT STUX JaHHbBIX. KpyIHble opraHusanuy, NMeIolie
THICAYM COTPYAHHUKOB, CO3JAIOT [ECATKU CHCTeM, IIPOM3BOAALIUX HECATKH TepOaiiToB JaHHBIX
KaxApi Mecsi. OGBIYHO BCe ST JaHHBIE XPaHATCA B 6azax u (afiIoBBIX CHCTeMaX, pa3bpoCaHHBIX
II0 BCeil OPraHM3aIUH. B TO BpeMs KaK OpPraHU3AIMK CEPHE3HO IOAAEP)KUBAIOT IIOIb30BATEIbCKIIE
ONMUCAHWsA YIpPaBI€HUS TEXHUYECKUUMM CHCTeMaMH, OHU He TaK OCHOBAaTEIBHO 3aHUMAIOTCS
OIUCaHMeM CaMUX TaHHBIX M MeTa-JaHHbIX, OMMCHIBAIONINX, KAKOH KOHTEKCT HeCyT B cebe Ga3oBbIe
nauusle. Hammave Takoil TeHIEHIINY IOAYEPKIBAETCSI CBEXUMH HCCIeL0BAaHUAMHE, IPOBeIE€HHBIMU
u omy6auKkoBaHHbIME KoMmaHueil Google. (IIpemcraBiemslii HAMH MHCTPYMEHT, GBI pa3paGoTaH
TapaJIIeIbHO C YIIOMAHYTHIMHU HccaefoBanuaMu Google, ofHAKO U IepBast UX MyOIUKalUs, KOTOpas
He COJIeP>KUT TeXHUYeCKHe JleTalel, BBIIIA BCero HeCKOIBKO MeCsIleB Hasa/l,)

TepabaiiTsl JAaHHBIX, THICAYM TOMOB JOKyMEHTAI[WH, OIpefeTeHUA MeTaJaHHBIX JJii Tabui,
TUIIOB JAHHBIX U T.JI. He UMEIOT eIHOTO MeTO/ja TIOKCKA C I1eJIbI0 UX HMCII0/Ib30BaHMA B IIPOEKTaX,
HalleJIeHHbIX Ha AaHAINW3 JAaHHBIX. JTO CTAHOBUTCA ele Ooiblieil mpo6iIeMOil B CBA3U C
yBeJIMYEeHHEM CIy4aeB, KOT/a OPraHU3ALUN B OY€Hb KOPOTKHM CPOK HEOOXOZMMO IIOJTOTaBUTh
HOBO€ IIPOTPaMMHOe pellleHHe, HallpuMep, pearupylollee Ha JeHCTBHA KIHMEHTOB B PeaJbHOM

BpeMeHM. 3ajaya eme Oosee YycyryGisdeTca pacTylleil IIOTpPeGHOCTBIO B IIPOrPaMMax,

25|, Terrizzano, P. M. Schwarz, M. Roth, and J. E. Colino. Data wrangling: The challenging journey from the wild
to the lake. In CIDR 2015, Seventh Biennial Conference on Innovative Data Systems Research, Asilomar, CA, USA,
2015.

26 Rahman, Nayem, and Fahad Aldhaban. "Assessing the effectiveness of big data initiatives." 2015 Portland
International Conference on Management of Engineering and Technology (PICMET). IEEE. 2015.
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obGecmeunBaomuX 60sIee HU3KME 3aepxKKH 06paboTku. CylecTBYIOT CHCTEMBI, KOTOPbIe KacaloTCs
STHX BOTPOCOB, HATIPHMEP, 03ePa JAHHbIX U XPAHHTHIIA TAHHEIX’, 06eCIIeYHBAIONIIe YITPABICHIe
JIOCTYTIOM K [AHHBIM, M CHCTEMBI yIpaBJeHWA NAHHBIME TpPeApUATHIl 2, HameneHHble Ha
ynpaBieHve 3HaHUAMKU. OZHAKO He CYIECTBYeT eJZMHOTO apXUTEKTYPHOTO IOAXO0ZA, KOTODBIi
mpusBaH 5GGeKTHBHO PelIaTh YIOMAHYThIe IIPOGIEeMBI B COBOKYITHOCTH, C YI€TOM CIlelnbUKI
OT/le/IBHBIX OPTaHM3AIU, Y KOTOPHIX B HAJIWYMK YCTOSABLIASACA OPraHU3AIIMOHHAS CTPYKTYpa,
TeHCTBYIONIYIe CHCTEMbI 06paGOTKY JAHHBIX U KOTOPbIE IPUAEPKUBAETCA CIIEI[UaIbHBIX IIPaBHUI,
HaIpuMep, BHEAPAIOT MOJesb CRISP-DM %, MOAAEPKUBAIONIYIO ONpeNeNTeHHYI0 MEeTOHOIOIHIO
TIOMCKA U MCIIOIb30BaHUA JAHHBIX.

Ienbio yCCEPTAIIIOHHON PabGOTHI ABIAETCA IIOCTPOEHUE apXUTEKTYypPHl M MHCTPYMeHTapusd,
HalleJIeHHBIX Ha 33aJa4M peajus3al[iyl IIPOeKTOB, OPHEHTUPOBAHHBIX HAa YIIPaBIeHME IO JAaHHBIM.
VHcTpyMeHTapuil U apXUTEKTypa JOJDKHBI YIOBIETBOPATh OCOGHIM TepOOBaHHAM OpPTraHM3AIUI,
Hanpumep, coorsercrBie CRISP-DM wmogenu, GyzyT MacmraGUpyeMbIMH, OTKa30yCTONYUBBIMH,
WCIIOB3YIOT OTPaHMYEHHBIE PeCypPChl U 00eCIeunBaloT TpeGOBaHUA MaIoil 3a/lep>KKu 06paboTKu
nanHbpiX. OHOBpeMeHHO JOJDKHA ObITh obeciiedeHa ciaeyiomas GyHKIMOHAIbHOCTD:

L] IIOMCK [OAaHHBIX U O6Hapy)}(I/IBaHI/Ie I/IH(I)OPM&I_U/II/I O B3aMMOCBA34X MOAHHBIX HA OCHOBE
MeTaJdaHHBIX, (I)yHKI_U/IOHaJ'H)HLIX OHI/ICaHI/IfI u I,I[OKyMeHTOBZ

®  OIBITHOI Cpefbl — “IIeCOYHUIIBI”, 00ECIeYHBAIOMEN BO3MOXXHOCTh c60pa U 06paGoTKu
OPraHM3alMOHHBIX [JAHHBIX, A TAaKXKe OOEeCIeYMBATH COTJIACOBAHHOE B3aMMOJEiCTBHE
IPYILI pa3paGOTYIKOB B IIPOLECCE COBMECTHOTO IIOCTPOEHMUS IIPOTPAMMHBIX PElIeHUH It
[IPOEKTOB, OPUEHTUPOBAHHBIX HA YIIPABIEHHUE IO JaHHBIM.

OcHOBHBIe pe3yJIbTaThl PabOTHI

IIpenaraercs KOHIeNTya bHast MOZEIb 6a3bl WHGOPMAIMOHHBIX NCTOYHUKOB OPraHU3aALNHY,
HCIIOIBb3Y€eMBbIX IJIA CO3AHUA IIPOEKTOB, OPUEHTUPOBAaHHBIX Ha yIIpaBieHHe 0 faHHbIM. OHa
OTBeyaeT TPeGOBAHUAM IIPOEKTA, O0ECIIeIHBAET JOCTYII KaK K MCXOLHBIM JaHHBIM, TaK U CAMUM
crioco6aM BbIJieNIeH s, XpaHeHHs. U 06pabOTKY JAaHHbIX, YIUTHIBAET CYIIeCTBYOIIHe
OpPTraHM3AIMOHHBIX CHCTEMBI ¥ IPHUCYIIHe UM OTPAaHUIeHHU.

IIpepnaraercs nHpOpPMALMOHHO-TIOMCKOBAs Cpea [ BhIABIEHUS MeTa]AHHbIX U 6a3bl 3HAHUH,
COZIEPIKAIIUXCS B JOKyMeHTanuAX. [l BeiieneHus nH(OpMaIu 06 OpraHU3aI[MOHHBIX JAHHbBIX U
MIPOEKTaX, a TaKXKe 0OHAPYKEHNU CBA3eH MeX/y HUMU IIPUMEHSETCS TI0/IX0], AaHAIN3 TEKCTOB,
TIO3BOJIAIOMUH 06061ATH, KOHTEKCTHO-MapKUPOBATh U KIaCTEPU30BATh JOKYMEHTHI.

27 patil, Preeti S and Rao, Srikantha and Patil, Suryakant B. Optimization of data warehousing system:
Simplification in reporting and analysis. 1)CA Proceedings on International Conference and workshop on Emerging
Trends in Technology (ICWET); 9:33-37, 2011.

28 Berson, Alex, and Larry Dubov. Master data management and customer data integration for a global enterprise.
McGraw-Hill, Inc., 2007.

2 Shearer C. The CRISP-DM model: the new blueprint for data mining. ) Data Warehousing; 5:13—22. 2000
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TIpensaraeTcs cpefa IOCTPOEHHUS «IIECOYHUI» aHANINU3A JAHHBIX, KOTOpble 00eCIeYnBaIOT JOCTYII
MYJBTHAUCIUIITMHAPHBIX KOMaH/, K JAHHBIM OPraHM3AIlUU U ee BBIYHCIUTEIBHBIM pecypcaM B
Ipoliecce ITOCTPOEHMSI HOBBIX MOZeNeil JaHHBIX U HX OLEHKU. Takue cpempl 06GecHedyuBaioT
KOMaHzaM 0e30IIaCHOCTh M IIeJIOCTHOCTh HCXOJHBIX OPTaHM3AIIOHHBIX CHCTEM IIOCPELCTBOM
TIOJIHOH M30JIAIIMH UCIIOIB3YeMBIX PECYPCOB M OTPAHUYEHHUS JOCTyIa K HUM.

IInatdopma peanusoBaHa Ha OCHOBE KOHIENIIMI OOpPaGOTKM IIOTOKOB [JAHHBIX, YIIPaBIeHUA
pecypcaMH ¥ MHKPO-YCIYT, 4YTO TII03BOJfAeT OGQEKTUBHO MCIOIB30BATh OrPAaHUYEHHbIE
almapaTHble peCcypchl, HACTpaWBaTh U KOH(QUIYPUPOBaTh ILIATPOPMY, IIOf CYIIeCTByIOLIHE
OpraHM3allMOHHBIE CHCTeMBI M IIponecchl. Mcxona u3 sroro miaarpopMa MOXeET IIPO3PAYHO
MacuTabupoBaThCA II0 OOBeMy [AaHHBIX OpPraHM3allMH, a TaKXKe IPU yBeJIMYEHUM 4YHCIA
MOJIb30BaTeIel.

Buenmpenne mmatdopMer, 3a epBele 5 MecAIeB SKCIMTyaTalUY, TOKA3aI0 TeHIEHINIO SKOHOMUU
3aTpaThl BpeMeHH, B IIePBOM IIPUGIKeHUH, OT 3-X 10 4-x pa3 myis 10-u IpoeKToB ¢ BOBIeYeHHEM
20-u COTPYZHUKOB.
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