Beenenue

Kypc «ba3bl gaHHbIX»

Lecbko Bagum Anekcanaposuy
http://incubos.org
Qincubos

Computer Science Center

16 cenTsibpst 2013 r.

Llecbko B. A. (CompSciCenter) Beepenue 16 ceHTsbps 2013 r. 1/29



.
CopepkaHue

@ O nexTope

© Opranuzauuns kypca
© Conepanue kypca

e Onpegenexns n npumepsl

© Knaccudmkaums B
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O nekTope

O nekTope

@ 5 net B Digitek Labs!
e [lapannensHble cuctemsl undgposoii 0bpaboTku
CMrHasnoB (rnpapoakycruka)
o Cratnueckuit aHanus koga nporpammubix cuctem (C,
JavaScript)
@ 2.5 roga B AHpekc
e PacnpesenéHHble BbICOKOHArpy>XeHHble CUCTEMBbI:
Anpekc.AsTo, AHaekc.HeasmxnmocTs n ap.
e 3 roga npenogasatus® 8 CM6IMMY
o ba3sbl gaHHbIX

o Metoabl aHanusa un obecneyenus kadvectsa 10
o ﬂapanneanble BblHNCNEHUA

http://digiteklabs.ru

2http://kspt.ftk.spbstu.ru/people/tsesko/
Beepenne 16 ceHTsbpsi 2013 r. 3/29


http://digiteklabs.ru
http://kspt.ftk.spbstu.ru/people/tsesko/

Popumat
DopmaT

o Kaxabiii novenensHuk ¢ 20:00 go 21:30 nekuusi, c
21:30 po 22:00 oTBETHI HAa BOMPOCHI

@ 14-16 nekuwuii, B T. 4. NpUrialWéHHbIE JOKNAAYNKUA BO
BTOPOI MOJIOBUHE Kypca
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Kypcosas pabota

o KpuTepuii nonyuyerns 3a4éta

CBOE XxpaHunLLE AaHHBIX

o New feature request — Kakable 2 Hepjenun, NUMUT Ha
peanunsauunto — 2 Hemenw

@ [lpoekT Ha http://bitbucket.org (Hg) /

http://github.com (Git) + Issue Tracking

Scala/Java + ScalaTest/JUnit + Maven/SBT

README + INSTALL

B koHue — oTuér (2-10 cTp. ¢ kapTUHKamn)

KomaHpga 1-3 yenoseka
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http://bitbucket.org
http://github.com

MaTepunansl

o Kypc «Basbl gaHHbIX» npegslayliero roga’
@ CcblnKy Ha KHWMKM, CTaTbW 1 BAOrN B KaXkaoi
NeKUn — Ansi CAMOCTOATESIbHOMO U3yYeHUs

3Nnbs Tetepun, http://fluffypulser.ru/static/dbcourse.2012/
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CopepxxaHue Kypca Uenn

Llenn

@ [lpuHumnel nocTpoeHus cnctem xpaHenus (u
0bpaboTkM) gaHHbIX

@ [lpobnembl 1 BapuaHTbl UX pelleHus

@ [lpoMbliwneHHble NpYMepb! peanu3auuy NPUHLMUNOB

@ HaBblku oueHKN pelleHni
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O 4ém Mbl bygem roBopuTh

e Knaccudukaymm 6as gaHHbix

e Big Data: Scalability, Availability, CAP

@ SQL vs NoSQL

@ TpaH3akuuu

o [lpouseoanTensHOCTb

@ [lpumepsi: Redis, Cassandra, MongoDB, HBase, etc.
@ [IpoekTnpoBaHune cuctem xpaHeHns 1 0bpaboTKy
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CopepxxaHue Kypca O 4ém mbi (nouTtun) HE 6ynem rosopute

O 4ém mbl (noutu) HE bynem rosoputs

@ PensuunoHHas Mogenb AaHHbIX
@ Teopust HOpMabHbLIX POpPM

e SQL
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O 4&M Mbl BO3MOXXHO DyneM roBOpuTh

@ [IpyvMepbl pelleHns KOHKPeTHbIX 3aday:

@ XpaHeHue KapTUHOK
o [lonHoTekcToBbLIA NMomnck

@ BcTpauBaembie B/

e [padhosrie B/1
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Onpepenenns n npumepsl Basa gaHHbIx

basa aaHHbIX

A database
is an organized collection of data?.

“http://en.wikipedia.org/wiki/Database

o TenedoHHast kHura
@ KHuxHas bubnmnoteka
o Konnekumnst doTorpaduii
@ ToBapHbIi Yek
o CouwmanbHasa ceTb
o dalinoeas cucrema
@ [eorpaduyeckas kapTa
° ...
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http://en.wikipedia.org/wiki/Database

Onepauunun Hag AaHHbBIMU

Onepauuy Hag JaHHbIMY

CRUD
Create, read, update, delete?.

“http:
//en.wikipedia.org/wiki/Create, _read, _update_and_delete

Hanpumep
Operation SQL HTTP
Create INSERT POST
Read (Retrieve) | SELECT GET

Update (Modify) || UPDATE | PUT / PATCH
Delete (Destroy) || DELETE | DELETE
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bymaxxHas TenedoHHas KHUra

@ Create
o OTkpbITb cTpaHuuy no nepeoii bykee hamunun
e Bnucatb B koHew ctpanuusl PO un tenedon
@ Read
e OTkpbITb CTpaHuuy no nepsoii bykse dhamunun
o [lpocmaTtpuBaTh 3anmcu no NopsiKy 40 COBMAageHUs
e Update
e OTkpbITb CTpaHuuy no nepsoii bykse hamunum
o [lpocmaTpuBaTb 3anmcu no NopsiAKy 4O COBMageHus
o 3auepkHytb PO n Tenedon
e Bnucatb B koHew ctpanuusl PO un tenedon
@ Delete
o OTkpbITb CTpaHuuy no nepsoii bykse hamununn
o [lpocmaTtpuBaTb 3anncu no NopsiAKy 4O COBMAfEHUs
o 3auyepkHytb PO n Tenedon

Llecbko B. A. (CompSciCenter) Beepenue 16 ceHTsbpsa 2013 r. 13 /29



Mpo «ckopocTb» Tened oHHOW KHUrM
[Tpo «ckopocTb» TeNedOHHON KHUTK

o Create — «bbicTpasi» BCTaBKa
@ Read, Update, Delete — Bcé cBoguTCa K noncky
3anucu

NuBapnaHT
B tenedoHHoii kHure ectb 0 uin 1 He3a4€pkHyTast 3anuch

ans noboin PUO

Ecan xotum OUEHNTb TOYHEE, TO HY>KHO KOE-4TO
BCNOMHWTD...
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O(n) v o(n)

DopmansHoe onpegeneqne?

“http://en.wikipedia.org/wiki/Big_0_notation

f(n) € O(g(n)) < 3k > 03dnyg Vn> ng f(n) < g(n) -k
f(n) € o(g(n)) & Vk > 03nyVn > ny f(n) < g(n) - k
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o(n): CpasHeHue

KomnbtoTep MouHocTbo 1 Gops:

o() 1 Gops 1 Tops
o(n) 1 cekyHpa 16 mMunyT
o(logyx(n)) | 30 mukpocekyHs | 40 MukpocekyHa

o(n?) 32 ropa 32 MunnunoHa net
o(n - logx(n)) 30 cekyHa 11 yvacos
o(k - n) k c. 1000k c.
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oln): Mpumepu
o(n): Mpumepsl

o(n) — nocneposaTesnbHbIll Nepebop
o(n?) — cpaBHeHMe BCex cO BCeMU
o(logy(n)) — bGuHapHbIA nouck

o(n - logx(n)) — coptuposka Quick Sort
o(k - n) — copTtuposka Radix Sort
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BepHémca k TenedoHHOR KHure

[NycTb B kHUre 100 3anuceii.
@ Ecnu coBcem He copTupoBaTb, TO NOMCK 3a
e 100/2 = 50 onepauwuii B cpegHem
@ Ecnu BCE nosHOCTbIO OTCOPTMPOBAHO, TO MOMCK 3a
o log»(100) ~ 6.64 onepavuu
@ A B bymarkHoli TesledpOHHOW KHUre
o logy(28) + 100/28/2 ~ 6.59 onepavuu
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Ewé ectb orpaHnyeHus cdusnyeckoro mupa
Ewé ecTb orpaHunyeHns dusmnyeckoro mmpa

1 L1 cache reference .............. ... .. ... ... 0.5 ns
2 Branch mispredict ............ ... ... ... .. 5 ns
3 L2 cache reference .............. ... ... ..., 7 ns
4 Mutex lock/unlock .............. ..., 25 ns
5 Main memory reference ...................... 100 ns
6 Compress 1K bytes with Zippy ............. 3,000 ns =
7 Send 2K bytes over 1 Gbps network ....... 20,000 ns =
s SSD random read ..........iiiiiiiinan. 150,000 ns =
9 Read 1 MB sequentially from memory ..... 250,000 ns =
10 Round trip within same datacenter ...... 500,000 ns =
11 Read 1 MB sequentially from SSD* ..... 1,000,000 ns =
12 Disk seek . ... e 10,000,000 ns =

13 Read 1 MB sequentially from disk ....
14 Send packet CA->Netherlands->CA ....

45

zhttps://gist.github.com/jboner/2841832

Shttp://elizarov.livejournal.com/27425.html
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Disclaimer

o ObuienpusHaHHbIX YCTOSIBLUMXCS KiacCcudrKkaLmnii
HeT®

e Knaccndpmkauuy HenosnHbl Mo onpeseseHnto

@ MHorve xpaHuanuwa AaHHbIX SBASIOTCS rMOPUAHBLIMY
WU HaCTpanBaemMbIMm

@ Jlobble NpoTMBOpeUns CayyaiiHbl 1 Ha COBECTU

aBTOpa

Shttp://en.wikipedia.org/wiki/Database#Database_type_examples
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Knacendukauus B Data Model

Data Model

Hierarchical
Relational
Graph
Object
Document
Key-value
Columnar
Deductive
Spatial
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Deployment

e Embedded (in-process)
@ Separate

@ Distributed

° ..
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Storage

In-memory
On-disk

Data warehousing
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Usage patterns

@ Messaging

e Counters

@ Logging + Batch processing
e OLTP

e Entity enrichment

@ Versioning

°
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I 510 ewwé He BcE

Query Language
Consistency

Availability & Replication
Partition tolerance
Transactions

Backups

Security
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HomawiHee 3apaHue Mnan MuHuMmym

[ThaH MuHUMYM

TenedonHast krura: nickname (Kntou), VO +
TenedoH (3HaueHne)

e CRUD: add("ivanov ...), get("ivanov"),
delete("ivanov"

HocTyn yepe3 koHconb nan HTTP nan TCP

@ B namstn Ha List win Map

[lepcnCTEHTHO Ha AucKe
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[Tnan makcumym: key-value storage

e IMDB dataset’
@ Quora: Where can | get large datasets open to the
public?®

“http://www.imdb.com/interfaces

8http://www.quora.com/Data/
Where-can-I-find-large-datasets-open-to-the-public
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HomawiHee 3apaHue Mogcucrembl

[logcucremsi

API

Katou (string, bytel], ...)

3anunce/pokymenT (string, byte[], JSON, ...)
[Napcep aprymeHToB
Cepuannsaumns/gecepnannsaums (JSON, XML, ...)
HapéxHoe xpanerne (flush(), commit log,
snapshot, ...)
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Bonpochkl?

http://incubos.org/contacts/

e Obuwwme Bonpockl — B Twitter: @incubos

Bonpocbl no nekunsiM — B KOMMEHTapUsix:

http://incubos.org/blog/

@ YacTHble BOMpoCbl — B MOYTY
vadim.tsesko@gmail.com

@ He 3abyabte npo 13
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