NitrosBase

'PAOOBbIE METO/blI OBPABOTKIN PENALINOHHBIX AAHHDBIX.
PACIINPEHWE OBJTACTU TIPUMEHEHWA PACTIPE AEJTEHHBIX
'PAOOBbBIX CMCTEM




SQL CYb/l

® SQL CYB/ 3aHmmator 6onee 90% pbiHka

Aona mnposoro peiHka CYb/ 2017 2018 2019 2020
[padoBble 0.11% 0.14% 0.19% 0.24%
NoSQL 3% 4% 5% 7%

PenaumoHHbIe 97% 96% 95% 93%

® Fbonee 90% 3aaa4 TPebyrOT PAbOTbl CO CBA3AHHBIMU AAHHbIMM

® SQL CYB/l coxpaHaroT NonynapHOCTb, obecneumBan paboTy CO CBA3AHHbIMU AaHHbIMU C
nomoulsto JOIN 3anpocos



SQL CYb/l

[Tnoxas MacwTabrpyeMoCTb Ha KnacTepax

bbiCTpad Aerpagaupa NPOM3BOANTENBHOCTM C poCTOoM koamdectsa JOIN onepauym B 0OAHOM
3anpoce

YHacneaosaHHble JOIN anroputMbl He paccumTaHbl Ha inmemaory 06paboTky M MaoxXo
MacCLLTabunpyroTcs

POCT KONMUeCTBa HayuHbIX PaboT, MOCBALLEHHbIX pacnapannenmanHmio JOIN

MHorre anroputMbl JOIN WAKOT IMWHWE AaHHbBIE MO CETU U YNIMPAOTCA B
NPOW3BOANTENBHOCTL CETH

Hekotopsble anroputmel JOIN XxOpowo pacnapannenmBaroTCa, HO TPaTAT MHOTO BPEMEHM Ha
MPOMEXYTOUHbIE BbIUMCIEHNA U B pe3ybTaTe TePArOT NMPOW3BOAUTENBHOCTL M 3arpy>XakoT
ceTb MeHee Yem Ha 10% '

1. C. Barthels, I. Muller, T. Schneider, G. Alonso, and T. Hoefler. Distributed Join Algorithms on Thousands of Cores. PVLDB, 2017.



MozaenbHble fJaHHbIE

CxemMa AaHHbIX (PparmeHT)

id H E
FirstName Title
LastName Date
O fk_Author_id




[Tommepsbl 3anpocos ¢ JOIN

PassaeneHre gaHHbIX MO y3n1aM Knactepa !

Node 1 Node 3
Authors

123 |Author123 l 123 |Author123 125 |Authorl25

124 |Author124

125 |Authorl25

126 |Authorl26

1001 |Article1001 125 1003 |Article1003 124
Node 2 Node 4
124 |Author124 Articles 126 |Author126
1001 |Article1001 125
1002 |Article1002 126
1003 |Article1003 124
1002 |Article1002 126 1004 |Article1004 124 | 1004 |Article1004 124

1. Yncro MO,D,eIIbeII\/JI npuMep, Mbl npeanonaaraem, 4to aBTOPbl N UX CTaTbW MOTYT JIEXKaTb Ha Pa3HbIX KOMMbHOTEPAX.



[Tonmep npoctoro JOIN 3anpoca

SELECT a.LastName, b.Title
FROM Authors a JOIN Articles b ON a.id = b.fk_Author _id
WHERE b.Date =’12.01.2014’

Node 1 Node 3

123 |Authorl23 125 |Authorl25

1001 |Article1001 125 : : 1003 | Article1003 124
Node 2 Node 4

124 |Authorl24 126 |Authorl26

1002 |[Article1002 126 1004 |[Article1004 124




[Tommep npoctoro JOIN 3anpoca

CnvgHMe AaHHbIX MOCae NepechikM 3anmcein — MoMck 3anmcm no id

id=124 id=124
01 2 .. 124
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6 Record: Author124 Record: Author124



[ Tonmepbl 3anpocos ¢ JOIN

SELECT a.FirstName, b.Title
FROM Authors a JOIN Articles b ON a.id = b.fk_tableA _id
WHERE a.LastName = “Smith”

Node 1 Node 3 Node 1 Node 3 Node 1 Node 3
| 123 |Author123 | 125 |Author125 | 123 |Author123 | 125 |Author125 | 123 |Author123 | 125 |Author125
| 1001 |Artic|elOOi I 1003 |Article1003 | 1001 |Article1001 | 1003 |Article1003 | 1001 |Ar1icle1001 /‘ 1003 |Article1003
L
Node 2 Node 4 Node 2 Node 4 Node 2 Node 4
| 124 |Author124 | 126 |Author126 | 124 |Author124 | 126 |Authorl26 | 124 |Auth0r124 | 126 |Author126
| 1002 |Article1002 | 1004 | Article1004 | 1002 |Artic|e1002 | 1004 | Article1004 | 1002 |Article1002 | 1004 |Aﬂi0|91004




Pe3ynbrathbl TeCTOB

3aBMCMMOCTb BDEMEHU BbIMOHEHMA 3anpoca oT koamyectsa JOIN onepaumn
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Kon-so JOIN

e Pe1ALNOHHAA CYB4 e \aKeT penaumoHHol CYB/ c ncnonb3oBaHmem rpadoBbiX MHAEKCOB



MynbsTMoaensHble CYb/I

TpeH,ﬂ, rnocneaAHnNX HeCKOJIbKUX J1EeT

penaunoHHaA rpacbosaﬂ AOKYMEHTO-OPUEHTUPOBAHHAA

[ —V
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[00cu [Milenc Ifel.'n@mmu.-:um S Ll ‘name’ => piring "book.txt' (length=4)

[Elen [Agresa |l com "type' == prring taxt/plain’ (leagth=19)

For
.'"\.- ¥ . i 1 L
) ) tpp pame® => string 'Vtmp/phpiCviec' (lengthsld}
1002 ez |P-B:..]nr feffifabe com 35 @Wbds&:r - ‘error® = int B
A |5{'|'Z.'I:1|:. e com. !

aize’ == ipx 5
GUECHTEr S




IlccnenoBanma Gartner

BAXHOCTb MYNBTUMOAE NbHBIX CYB/

New for 2016: Blockchain, Multimodel DBMS, In-
Memory Data Grid.’

Definition: Multimodel DBMSs support several types
of data model, such as relational, XML ... document,
key-value and graph, in a single database. They are
ntended to reduce complexity in the data access layer
by using a single language to access different
persistent types, although multiple languages can also
be used.’

Dusk of |

Business Impact: Multimodel DBMSs can reduce the
complexity of existing portfolios of production systems.
They can often provide some of the needed auditing,
concurrency controls, versioning, distributed data
complexity management, points of governance and
security.’

1. Gartner: IT Market Clock for DBMS, 2016
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Object-Oriented DBMS (@)

Desktop DBMS
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Multimodel DBMS
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@ Column-Store DBMS Operational In-Memory DBMS
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Relational DBMS | @
I Table-Style DBMS
Open-Source RDBMS |
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@ Key-Value DBMS

@ in-Memory Data Grid @ Document Store DBMS

Database Platform as a Service :
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Anatytical In-Memory DEESMS
Zenith of
Industrialization
Time to Next Market Phase
O <2years D2to5years @ 5to 10 years =10 years @ End of life




Gartner

KAK CTATb JIMAEPOM

“ .the future of DBMS architectures and
deployments will be multimodels. '

"All leading operational DBMSs will
offer multiple data models, relational and
nonrelational, in a single DBMS platform” 2

“Leaders generally represent the lowest risk for
customers in the areas of performance,
scalability, reliability and support” ?

“OPDBMSs must ... have some form of
transaction durability” ?

1. Gartner: Market Guide for NoSQL DBMSs, 2016
2. Gartner: Magic Quadrant for ODBMS, 2016

—

ABILITY TO EXECUTE

Microsoft

@ Oracle
@swp
@ Amazon Web Services
@M
MarkLogic@)
MongoDB
’ EnterpriseDB@
InterSystems
Redis Labs DetaStaxgy
Couchbase
. MapR
Clustrix
Basho Technologies
NuoDB@
Google MemSQL/
Neo Technology Meet multimodel requirements
® 5 (Excellent)
® 4 (Good)
3 (Some features)
Actian @
Fujitsu @
COMPLETENESS OF VISION » As of October 2016




MynbsTMoaensHble CYb/I

[loaaep>kka MHOTMX MOAENEN
® S5SQL (pendumoHHad)

® /[lOKYMEHTO-OPUEHTUPOBAHHAA
® [pajosad

® Key-value

® Time Series n T.A.

K

KaXXA0W apxXntekType A4006aBAAHOTCA MPenMyLLECTBA APYTUX.
[oaaepxka SQL (310 6onee 90% 3ana4y Ha PbIHKE)
Xopoluasa MaclTabmpyeMoCTb Ha Knactepax
Boicokas npounssogutenbHocTb 0bpaboTtkn JOIN 3anpocos
BbimoNHEHME CNOXHbIX rPadOBbIX 3aMPOCOB Ha PENALMOHHBIMM AaHHbBIMM
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