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OMNMPEAENIM NMPEAMET ANCKYCCUU

[aHHble.

dopma npeacrasaeHns MHGopmaLmn B
BMAE GaKTOB.

®aKTbl MOXKHO M3y4aThb,
KnaccudmumposaTb, MO HUM MOXKHO
[enaTb BbIBOAb! M NOAy4aTb HOBbIE
3HaHMA.

Bnarogaps AaHHbIM ¢ Bawero Apple
Watch A mory y3HaTb NpaKTUYeCKM Bce
O Ballem obpasze KM3HU. N naxe
CNPOrHO3MpPOBaTh, YTO Bbl byaeTe
3aBTpa... MM Yepes HeJento.

ba3bl AaHHbIX.

MporpammHoe obecneyeHue,
bpeMMBOPKN, TEXHONOTUN, TTABHOM
3a/1a4elt KOTOPbIX ABNAETCA
obecneyeHne BO3MOKHOCTM
6e30nacHOro XxpaHeHua AaHHbIX.

x OYEHb mHoroO.







KAK BCE HAHNHA/IOCb. PYHEEK AAHHbIX.
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JIAHHbIE B BUAE ®ANNOB.

w@C| D | [=e| &4\ | i
[Public] 1.2 TBus 1,8 T6 ceoBoaHo
D iPhone (Muxaun) Camera Roll Backup
Gotf o] A E | B » Public \\WDMYCLOUD) (E:) » iPhone (Mvxaun) Camera Roll Backup » **

Pazmep Usmen 4 Uwma Tun Pasmep WNamet
<DIR> 07.122 gl ] <DIR> 1A
<DIR> 06.04.2 i 3332F8AF-B552-4114-BF55-3D99BCBBAES1 JPG 3 845 347 05.1
<DIR> 06.04.2 3 3A862322-2D8A-430A-BE10-F3DF6AFBCAS6 irg 4028 563 29.(
<DIR> 09.04.2 3¢ S8FAEECF0-1AE3-4A4A-BBFO-F0641F495878 JPG 2841724 221
<DIR> 26.05.2 #§ S8FAEECFO-1AE3-4A4A-BBFO-F0641F495878_1 JPG 2841724 05.1
<DIR> 25.03.2 #§ 9CC7561E-7563-4996-96DE-6809B400169C iPg 2 658 941 24

1546 12.05.2 3§ Clipboard01 ipg 230 316 30.(
#¢ F114DBFF-6FB2-4E00-B9B2-697E4045F35F JPG 2371039 21.1
#§€ FullSizeRender JPG 2593073 05.1
##€1MG_0011 JPG 1934 320 19.1
€ IMG_0014 JPG 581041 16.(
¢ IMG_0040 JPG 101 882 05.1
#€ IMG_0056 JPG 2280232 05.(
5] IMG_0058 MOV 34 230 667 05.(
¢ IMG_0117 JPG 4629035 03.(
#¢1MG_0118 JPG 4459 237 03.(
#€1MG_0119 JPG 115 407 15.1
##€1MG_0125 JPG 1724 866 15.1
€ IMG_0146 JPG 67 975 01.C
¢ IMG_0147 JPG 61621 01.(
€ 1MG_0148 JPG 76 245 01.C
#€1MG_0149 JPG 85 681 01.(
¢ IMG_0154 JPG 119577 01.(
#¢ IMG_0156 JPG 110 837 01
€ IMG_0157 JPG 108 569 02
##€1MG_0164 JPG 1966 123 17.1
¢ IMG_0165 JPG 123 689 011
€ IMG_0166 JPG 119 084 02.1
& IMG_0209 PNG 190 950 15.1v
0 6aiT uz 3 002,7 MB & 0 3 584 paitne(ax), 0 ws 0 katanorax

'

™ | | FEMNenemecnum. || | . F7/Homaixaranor || | .F8 Vaamm I[ [ o Al+FA Resiva |







AAHHBIX BCE BOJIbLUE. PEKA AAHHbIX.




PEJ'IFILI,VIOHHbIVI NOPAAOK B AAHHDbIX. PBIBAJIKA JINMHKA.

Pbiba MypaHbs

JATA KO/-BO BO/JOEM
5 xp.0530m 422 Osepo Jlevia
O3zepo lewna — 84 Osepo Jixappa
JIATA KON-BO PbibA 03.07.2021 9 OsepoKopa
17.05.2021 412 Mypatisn 03.07.2021 17 Osepo Hupeara
03.07.2021 84 Crapxan puba-nactyx
03.07.2021 9 Tlopa Yany-ary
03.07.2021 v Becenws xapn
i Jd




HAAEXHO, HO... HEBbICTPO.




SMOXA COLCETEN U LUNOPOBU3AL M. BOAOMAZ AAHHBIX.




TOYKU NMPUNOXEHUNA AAHHBIX B COBPEMEHHOM MUNPE

[ocydapcTBo

CounanbHble
cetn

[lecKkTonHble
NPUIOKEHNA

MobuabHble
NPUNOKEHUA

NHTepHeT
MarasmHb

Ropnopaumnu

KomnbloTepHbIe
Nrpbl

NHTepHeT
BELlen

BaHKKM 1
PUHYYPEKAEHMNS







PETALUVNOHHbBIE N MTOCTPEJNAULNOHHBIE BA3bI

AAHHDBIX

PensayuoHHble 6a3bl OOHHbIX U
XPAHUAUWG OQHHbIX.

Bce ynopaao4eHo no cTpornm
npasunam.

[pyxRentobHbIn, NOXOXKMNIM Ha
eCTeCTBEHHbIN A3bIK
nporpammmnpoBaHma (SQL).

[apaHTUPYeT NPaBUAbHOCTb U
LLeIOCTHOCTb laHHbIX. Bceraa. He pact
COBEPLUNTb OLIMOKY.

ﬂ,OfI rad NoAroToBKa, oporune
N3IMEHEHNA.

HOCmpeﬂﬂl,{UOHHble 6036l OGHHbLIX U
XpaHusnuwa OQHHbIX.

Ynopsgounm notom. Kak-Hnbyas. Ho
3TO HETOYHO.

MHoro ckobouek. PasHbix. OueHb
MHoro! (JSON).

FapaHTMpyeT NPaBUAbHOCTb AAHHbIX.
Korpa-Hnbyapb. Ho 3To HETOYHO.

KopoTkas noarotoBka. MomeHTanbHble
M3MEHEHMUSA.




PETALUVNOHHBIE N MTOCTPEJNAULNOHHBIE BA3bI
AAHHDBIX

PeJ'IﬂLI,VIOHHaFI MOAE/Ib XPaHEHUA nOCTPEJ'IHLI,MOHHaFI MOA4€e/1Ib XPaHEHUA
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[MNMPOIrPAMMHOE OBECIEYEHWE PEJ'IFILI,I/IOHHOM NAPAAVI Mbl

ORACLE
DATABASE

Microsoft*

< SQLServer

PostgreSQL m

MySalL




[MNMPOIrPAMMHOE OBECIEYEHWE I'IOCTPEIIFILI,I/IOHHOVI NAPAAUI Mbl

XpaHunuue
“KNKoY-3HavYeHune”

= redis

ORACLE’
BERKELEY DB

sriak

XpaHunuliLe cemencTs
KO/NIOHOK

HEHSE A

—/»WCassandra

T HYPERTABLE

J[IOKYMEHTO-OpUeHTUPOBaHHaA
CYB/,







OrbIT KOMNAHUN TWITTER.

[lecATMNETHWI ONbIT MOCTPOEHMA AENCTBUTENbHO OFPOMHOM
M KOMMNAEKCHOM Da3bl AaHHbIX 415 YA0BNETBOPEHMA HYXK A
OrPOMHOM ayaANTOPUN CEPBMCA.




BEB-INMPUJTOXEHUE (COUUVAJIBHAA CETb) TWITTER
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YJNIUYHDIE MY3bIKAHTDI
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[MPAKTUYHECKWE SAAAYN, CTOABLUUME MEPEA CIEUMNATNCTAMU TWITTER

* 3aroabl paboTbl CyMMapHbIN 06beM AaHHbIX, HAKOM/IEHHbIN Ha cepBepax (6e3 myabTumeana) —
okono 500 netabanT (KBagpuaanMoH 6anT, google it (c)). FAe 1 Kak XpaHUTb TO, YTO Y»Ke eCTb... a
rNaBHOE — rAe M Kak XpaHUTb TO, HOBOE, YTO NMPUXOANT BelleHbIMM TEMNaMM?

~ * (ObpaboTka onepaTMBHOM MHPOPMALMM — TBUTbI, IMYHbIE COODLLIEHNA, AOKHA NPOUCXOANTb
MOMEHTaNbHO. YYNTbIBAA MX KOAMYECTBO, 3TO AECATKM MUAAMOHOB QPS no Bcemy mupy (B
CEKYHZY, KAP/II)

* YnpaBaeHne cUcCTeMoi pekoMeHaaumni (4To NnoYmTaTb, Ha KOro noanuncaTbes...). CoumanbHbli rpad
OrPOMHOro pasmepa!

*  MynbTuMeama Nonb3oBaTenel (CoTHM MUAIMAPA0B KAaPTUHOK, BUAEOPOIMKOB) — KyAa 3TO AeBaTb?

* Yem KewmnpoBaTb MeETAaUHPOPMaLMIO (AeMCTBMA NOb30BaTENEN, TaMAAMHbI) A1A MOMEHTANbHOrO
A0CTYNa KIMEHTCKMX NPUIOKEHNIN K HEN?

* [ae XpaHuUTb UHAHCOBYIO, PEKNAMHYLIO U APYrYHO MHPOPMALMIO CTPOroM oT4eTHOCTN? [ToTepseTca
TBUT UAN NMYHOE coobliieHne — NoJib3oBaTenb byaeT HeOBOEH, HO 3TO HEe KPUTUYHO? [oTepsieTca
onaa4YeHHasa peKnama — 3TO OrPOMHbIN yAap No penyTaumm KomnaHum!


https://blog.twitter.com/engineering/en_us/topics/infrastructure/2017/the-infrastructure-behind-twitter-scale

CTPYKTYPATEXHOJOIM'MYECKOIO CTEKATWITTER ANA XPAHEHUA AAHHbBIX
(MOCTOAHHO 3BOJIOLUNOHUPYET)

1. Knactepsl Hadoop ans BelvucneHnin u HDFS.

2. Knactepbl Manhattan ans Bcex xpaHunuuy key-

@ Manhattan value ¢ Manon 3aaep>KKoi.

@ Biobstore 3. Xpanunuia Graph Ans WwapAnpoBaHHbIX

@ Cache knactepos MySQL.

® Graph 4. Knactepbl Blobstore ans Bcex KpynHbIX 06beKTOB
@ sSaL (BMAeo, n3obpaxeHus, bMHapHble dannbl...).

@ Hadoop

5. Knacrepbl K3WMpOBaHWA.

@® Messagin
Ing 6. Knactepbl o6MeHa coobuieHnaMu.

7. PenaunoHHble xpaHunuuwa (MySQL, PostgreSQL
n Vertica).

https://blog.twitter.com/engineering/en us/topics/infrastructure/2017/the-infrastructure-behind-twitter-scale



https://blog.twitter.com/engineering/en_us/topics/infrastructure/2017/the-infrastructure-behind-twitter-scale
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CMNAYATALUMEN FOTOBbIX
IX?

AYTO
BA3 JIA

334341 aAMNHUCTPATOPOB NPOrpammHoOro obecneveHus 6as
[AHHbIX.



SAAAHN AAMUHWNCTPATOPOB BA3 JAHHbBIX

Ymobesl 8ce pabomarno. Ymobel sce pabomaso Ymobbl HUKMO Mo He c/1oMarn.
MOKCUMQ/16HO XOPOUIO.

[MocToAHHAA NPOBEPKa AaHHbIX. MeponpuaTua, CBA3aHHbIe C
SBOIOUMA MPOrPaMMHOro NOCTOAHHOW 3aLLMTOMN AQHHbIX

MOHUTOPWHI NPaBrAbHOCTH obecneyeHus. nonb3oBaTenel (3a4acTyto He

pPaboTbl NHTEPPENCOB U npUBOAALLME K

NPOrpaMMHOro obecneyeHms. 3BONOLUMA MPOrPaMMHOro Koaa. NONOKUTENLHOMY PE3YAbTATY

ABTOMaTM3alLLMA 33734 BCeM OnTUMM3aLMa paboTsl HO BCe-Takn Heobxoaumbie).

AOCTYNHbIMKM cnocobamu, 4ToObI KOMMOHEHTOB CUCTEMbI
MOXXHO ObI/10 MONUTb KOPEMKY U XpaHeHMA AaHHbIX.
NOCMOTPETb CEPMANbUYMK, MOKA

XOPOLLO OT/N1aXKeHHadA CMCTeMaA

paboTaet (NpoxnaaHaa McTopus

npo macrtepa PERL ckpuntoB 13

KOMbIOHUTW).




JIMKBE3 HATEMY MNMEPCIMEKTWB
PA3BUTUNA BA3 AAHHbIX







