CopepxxaHue

006 QBTOPAX ...ttt st nse st ssesansenaes 11
O PELIEHBEHTAX ...ttt ese s st sse st enaen 14
TIPEAMCIIOBUE ...t 17
Maea 1. BeepeHune B 6onbumne gaHHble M MySOL 8. 21
BasKHOCTD OOIBIIMX JTAHHDBIX. c..ceeeeeeeerrerrrenseenseesseeseeeeeeseseeeessssssssssssssssssseseesssesesesssnmsnnns 22
(0] 8878010253 02 (=Y ()10 7 ¢ NSRS 22
| 003; 074 470 ¢ H PP USRS 23
HayKa VM VICCITEIIOBAHIE. .....eeeeeeiiiitieeiiee ittt tee ettt e e e e e e e e sseeeeeeceeeeeeeaeeseennnn 24
15 )3 (53] N <l 171 ¢ PP RPN 24
OOGHAPYIKEHME MOIIEHHUECTBA ...uvvrreeeeenrrrreeeeeasssseeeeasssssseseasssssssssessssssssssssssssseeans 24
SIPABOOXPAHEHIIE ....eeeeeeeeeeeeerrreneaeannnnsesaseeseeeeeserssessssssnssssssssssseseeeessssssssssssnnnnnssssss 25
BYIBHEC-KAPTUPOBAHME ....ccevvvrrrrrennnnnaaeeeeeereeeeeeeersssmmnsnssnssssassssseseeseesssesssssssnnsnnsnssssss 25
JKM3HEHHBIN LMK GOMBIIMX TAHHDBIX .uuuuneeeeeeeeeeeeeerreernrssnnnnssseesssesseeseressssmmmmsnnnnsssees 26
(015211 SRR 27
o) £ (oY 16T e/ (USRI 27
CKOPDOCTD vvvvrruununnnasaaeeeeeeeeeeeeeesssssesssnssssssssseseseessessssssssssssssssssssssessesesssssssssssnsnnnnssssss 28
[TPDABIIVIBOCTD .. ueeeeeeeeeeeeeeeeereeeeaeanneessaeseaeeeeeeeeeeersssssnsnsssssssssseseeseeeeeessesssssssnnnnnsnnssees 28
®a3bl KM3HEHHOI'O LMKIIA OOMBIIMX TAHHDBIX ..evvvvvrrereeeeneeeeeeeeeeeeeeereremsmmmssmnnnnnseeeees 28
CTPYKTYPUPOBAHHBIE OA3BI IAHHDBIX «..vveeeeeeurrrreeeeaisrreeeseesssseeessessssssesssssssssssssssnssssseenns 31
OCHOBBI MYSQOL . .iiiiiiiiiiiiiiiiiieseeeeee e e eeeeeeeeeeaeaaaea s ssseeesseeeseeeeesesssssssnnsnnssssssssseseaneannns 32
MySQL Kak peyiMoHHast CUCTeMA YIIPABIEHUS 6A3aMU TAHHDIX ....eveerervveeensuveeanns 32
JIVITEHBUIPOBAHIIE «.vvvveeeeeeeeeeeeeeeeeeererereeasnnnsnssasasesseseeeessssesssssssssssssssssssssseeesessesssennnnns 32
Hafe>KHOCTD Y MACIITAOVIPYEMOCTD «.vvveeeeeurrrreeeeainrereeeeesassseeseessssssessensssssssssssnseees 33
COBMECTVMMOCTD TITATMOPM ..eeeeeeeuririeeeeeirrreeeeeeisreeeeeeesseeeeseasssrssesessssssessesssssseeans 33
BBIITYCKI cvttiieeeeeeeee e e e eeeeeeeeettereeeeeee e e e e e e e e e e e et e ea e ae e ssssseseaseeeeesssssssssnsnnnnnnnssnnnns 33
HoBbie BO3MOXHOCTY B MYSQL 8 ....oiiiiiiiiiiiiieiieeeie e ceeeceeeeevvveeeesee s e e e e e e eeeeeeeeeenanannes 33
TpaH3aKIMOHHBIN CIOBAPD TAHHBIX ..cceeerrrrrrrurennnnnnsereesereeeeeeeeesrsmssmssssnssssssesseseeaaaaees 34
POTIV ettt e s e s s e e e e e e et et et et e e s e e e e e e e e e e e e e e et e e e e e et aaas 35
ABTOMHKPEMEHT INNODB.......ciiiiiiiiiiicireeee e se e e e e e e eeeeeeens 35
[ToamepsKKa HEBUIMMBIX MHIIEKCOB ...ueeeeeeereeeeeeerrrreneensnnnnssssseseeseeeeeessssssssssnnnnnssssssss 36
VayJiieHue MHAEKCOB, OTCOPTUPOBAHHBIX ITO YOBIBAHMIO ..ecuvvveeeereeeereeessnveesaneneess 36
SET PERSIST ..otiiiiitteeeeeette ettt e e e sttt e e s e st e e s s st e e e s e s asbteesessnnsaaaeeens 36
PacuimperHas TOOIEPIKKA ITUIC ......ceieiiiiiiiiieeiiirieieereee e e e eeeeee e ee e e 36
KoaypoBKa CMMBOJIOB ITO YMOUAHMIO ...cceeeeeeerrrerruunnnsnnnnsssseeseeseeeeeessssssssssnnnnnsnssssess 37
VIYUIIEHNE TTOOUTOBBIX OTIEPALII «...eevvreeeeeennrrreeeeeasereeeseeesereeesaesnsssseeseesssseeseannes 37
INNODB MeMCACKHE .....ooeeieeeiiieeeeeeee et e e e e e e e e e e e e e naee e e e e aneneas 37
INOWAIT 71 SKIP LOCKED ....cuiititiiiitteeeeeeiiteeeeeeitee e e e seeeee e e s s seeeeessaneeesessnneeas 37
[TpenmyniectBa MCHOMB30BAHMSI MYSOL .cciiiiiiiiecteeeeee e 38

| 1keT0) 1 2210l £ (o T uu i -SRI 38



6 < CopepxaHue

MACTIITABUPYEMOCTD «..cevvernueerneeenueeeeseesastesseesaeeesstesaseessseesseasstesaseesseeseessnsessseesssens 38
PeistiiioHHas cMCcTeMa yIpaBieHus 6a3aMy JaHHbBIX C OTKPBITHIM MCXOIHBIM
101001 (P 39
BBICOKAS TIPOVUBBOIUTEIIBHOCTD ... uuueeeeeeeeeeeeeeererenennnnnnnnnessaeseseeeeeeeemememennnnnnnnnnnnsnnns 39
BBICOKAS IOCTYITHOCTD . ...euuuerreeiieeeeetiienieiieiiniierreeeteeeeeeeeeesesseesnssssssrasaeseeesesssessennnns 39
KPOCC-TIITATDOPMEHHOCTD «.evvvvveeereenrrreeeeeaanneeeesesssseeeeeessssseessssssssssesssssssnssessssssnseees 39
VIHCTaMIAIMST MYSQL 8 ..ottt e et e s e e e e e e e 40
[TomydeHNME MYSQL 8 ..ottt ettt e e e e e e s e e e e meeees 40
VHCTamIAIMS MYSQL 8 .ottt e e e e e e s 40
Ciryske6HbIE KOMAHIIBI MYSQL...uviiiiiiriiiiieeiteeite ettt eie et e ettt se e es 41
15):10Y; 0 20) 075 @Y AATO) 9§ 62 Qo1 03911070401 P13 1513 - IR 42
[TomyueHne JAaHHBIX B MYSQLi...cciiiiiiiiiiiiiiiieeeeeece et e e e e e e e e 43
Oprauu3anyst JAHHBIX B HAAOOD.....ccciiieiiiiieiieeiiieeeeeciiteee et eeeeere e e e s aeeeeeeas 43
AHATUTUYECKAST OOPAOOTKA AHHBIX +veeeuvveererrerearreeaasseeessssseessseeessssssasssssssssssssssseses 43
PeBYIIBTATBI QHAMIMBA «.evveeereennereeeraennreeeeseanreeeesaeanrereesaesnreeessassneeeessesnnnneeesessnnnenes 43
POBIOME . ... ettt ettt ettt e et e e e e e sttt et e e e e e e e e e e e e e nnnrneaeaeaaaees 44
aBa 2. Metoabl 3anpoca AaHHbIX B MYSOL 8. 45
(015 T0] 0 1510 ) IR 45
[ToncucTeMsl (IBVOKKM) XPAHEHUS I UX PASHOBUILHOCTHM «eeeeeeeeeerrreeeeereenenneneeeeeeeeeeeens 46
INNODB ..ttt et e et ettt e e e e e e s e e 48
IMVYISAM ..ttt ettt e e et e et e e s e r et et et e e e e e e s e e aaan 49
IMEIMIOTY etttiiiiieeeeeeeeeeeeeeeeeettteaaaas i esaeseseeeeeeeeeeeesesesnssssssssssssssssseseeeessenesenssnnnnssnnnnnnns 50
ATCRIVE 1.ttt ettt et e e ettt e s s bt e e st e e s s st e e saba e e s aaeesaabaeesaraae s 50
BIACKNOLE .. ettt ettt ettt e st e et e s e e e s aae e s aaeeeans 51
LG PRSP P PPTTPPPPPPRN 51
IMLEIEE eeettetiieeeeeee et e e e eeeeeeeettteaaa i esseseseeeeeeeeeeeeaesesnssssssssssssssesseseeeeeeeresennsnnsnsnnnsnnnns 51
FOAOTATOA. . eeetiieiie ettt ettt e e st e e e st e e s ba e e s sae e s neeeeans 52
INDB ClUSTT ..eeteutieieiieeeeiteeeetee ettt e et e e stteeeebteesssbee s abaeesssbeeesasaeessasaeessseesssaesanns 53
OriepaTOP SELECT B IMYSQL 8....uuieieiieiieeeeeettetireeeeee e eeeeeeeeeeeereeaeaasesesesseseeeeeanns 54
O1epaTOP WHERE ... ..o eee s e e s e s e e e e e e e e e ee s es 54
[TpenyioskeHNE ORDER BY ..covviiiiiiiiiiiiieieeeeccceeeterrieeeeese e e e e eeeeeeee e seae e s 56
[TpemIOsKEHME LIMIT ...coiiiiiiiiiiieeeeee ettt eeee s e e e e e e e e eeeeeeeeaeana e s e s 57
Ornepaunm COEOMHEHMS SOL covviriiiiiiiiieieeeeeeeeeeteeettiiiirereeeeeeeeeeeeeeeerenesnnnaeanennes 57
UNTON ettt ettt ettt e et e e e s s e s e sseraeeebeeeeeeens 59
Ontumu3auus 3aIPOCOB SELECT ......uuiiiiiiiiieeieciieeeieeeeeee e eeeeeeeeeeeenea s 60
Ornepatopsbl INSERT, REPLACE 11 UPDATE B MySQL 8....cooiiiiiiiiiiiiiiiiiiiceeeeeeeeeeeeeeeee 62
INSERT ...ttt ettt et e e e e s rer et e e e e e e e e e s s e e enann 62
UPDATE ...ttt ettt ettt et e et e e e s s e e e sseraeee e e e e eeeeas 62
REPLAGE ...ttt ettt ettt e et e e e s e e s sesaee et e e e e e e e s 62
TpaH3aKIMU B MYSQL 8 ...eeeiiieiiiieieeeeeeetttrreeeee e eeeeeeee et ee e seese e e e e e e eeeeeeeeennnnnnes 63
ArperupoBaHye TAHHBIX B MYSOL 8......uiiiiiiiiiiiiiiiiiiiiiiiicreeeeee e eeeeeeeeeeeereeaa e 63
BaskHOCTD arperaTHBIX DYHKIIMIM ....ccuuvrreeeeeerrreeeeeeerereeeeseasseeeessasssssesssssssssessssssssees 64
JOON ettt ettt ettt e e e e e s e e et e et e e e e e e e s e e eaaan 66
JSON_OBJECTAGG ...ttt ettt et e et eeeer e e e e e e e e e e s s e e eaan 67
JSON_ARRAYAGG ...ttt ettt et e et s asser et e e e e e e e e e s s e 68

|23 0] (U PSR 70



7

CopepxaHue < 7

Maea 3. UnpekcupoBaHue AaHHbIX

ANA BbiICOKONPOU3BOAUTEJIbHDBIX 3AMPOCOB .............oovviiiiiiiiiiiiiiiiiiinnnes 71
MHAEKCUPOBAHME B MYSOL ...iiiiiiiiiiiiiiiiiiiiiceeeeeee e ceeeeeeeteneaeraessseeeeseeeeeeeeesssnnnnnnns 72
VHIEKCHBIE CTPYKTYDBI ceeeverrrrrururennnnsseseesereeeeeeesrssssmmsssssssssssssssssessesssssssssssssssnsssssssss 72
Co3gaHne WM YOATEHME MHIEKCOB ...ueeereeeerereeeeeeeremmresnnnnsssesesseseeeeesesssessssnsnnsssssssns 75
Tunbl MHIEKCOB CYBII MYSQL 8.....iiiiiiiiiiiiieeeeeeee e eeeeeeereeeeveesssese e e e e e eeeeeeeesannnnnnes 78
OrpeneyieHN e MEPBUYHOTO MHIIEKCA ..uuuerereereeeeererrrernresennnnssseseeseseeeeesssssssssnsnnnsnsssses 78
VHUKATDHDIE KITHOUM «.eevvuunneeerrennneeeeesssnneeeessssnnaeessssssnseesssssnnsesessssnnessssssssnesssssssnnnnsens 80
OnpefeneHe CTONOIIOBOTO MHIEKCA ..ccccvvreeereeirrreeeeeeessereeeeaassssseesesasssssessssssssseeans 80
ITOTHOTEKCTOBAST MHIEKCALIMS . euuerrnennreneerneernnersnessneesnesssesssessseesneesseesssessnsssnersnsennns 85
[TPOCTPAHCTBEHHBIE MHIEKCBI «..uuuueunaeeeeeeeeeeeeeeereeseennnnnnnnsaaaaseeseeseessssssssssssnnnnnnnsssess 89
NugercupoBaHme JAHHBIX JSON ....cooiiiiiiiiiiiiiiiieieeeeeeeeceeeeeeeeeeeee e e e e e e e e e e e e e eeeeaenennes 90
TEHEPUPYEMBIE CTOJIOIIDI «.vveeeurvrererreeeanreeaaseeeeaseesassssesassesessssessssssssesssesesssssssnssseenns 90
OnpeneneHyie MHAEKCOB HA JSON ......cciiiiiiiieieeeceieeeeeeeee e eeeee e e 92
| <l ] {0 (TR 94
asa 4. Ucnonb3oBaHne Memcached BMySOL 8 ... 95
(015 To] 0 I\ (533 o= Tl o =T KO USRI 95
HacTpoiika rmmarnHa MemCaChed ......c...veieeieeiiiiiieeeeeciieeeeeeeee e e eee e eee e e e e 97
ITHCTATIIISIIIVIST «evuneeeeeennneeeeeeeunieeeeesenneeseesennnneseesssnnnesessssnnnsssssssnsnsesssssnnnsssessnnnnssessnnnnns 97
200700 783¢= 1117 (U SPRP 98
HWcronb3oBaHye IIarmHa MemeCaChed ......ivveeeeeeeeeeiieieeeeeeeeeeeeeeeeeeeeennreeeee e 99
HamagumK MPOM3BOIMTEIIBHOCTM ...uueerereereeeeeeererrmmmmsnssssssssssssseseseesesssssssssssnsnsssssssens 99
VHCTPYMEHT KEIIMPOBAHMST «evvvvrrrnnnnnnareeeereeeeeeererrsmmmsssssssssssssssesessesssssssssssssssnssssssssns 99
[TPOCTOTA B YCTIONIB30OBAHM N ..vvvvereunnnnaareeeeeeeeeeeerersmsmmssssssssssssssssseesessssssssssssnnsnsssssnns 99
AHanM3 XpaHAIUXCSI B Memcached TAHHBIX.......ceeeeeeevrreeeeeeeirereeeeeeeereeeeeeeneeeeeeeeennns 100
KoHdurypupoBaume peramkauyy Memcached...........eeiveceeeeeeiicciiieeeeeeceeeeeeeeeen. 101
API Memcached [JIS1 pas3/IAUHBIX TEXHOJIOT MM ...vvveeeeeerurreeeeeeirreeeeeeensseeeeeeenssneesseennnns 103
I\ (<3 s 0 et el s Lo Aol = 77 RO R 103
MeMCACHEA CPHP ...ttt e e e e e e e e eeeeeeesessssssneennes 105
Memcached € RUDY ......uiiieiiiicieecee ettt e e e e s v e e e e e eaaee e 105
Memcached € PYTRON. ...ccccuuiiieieecciie ettt et e et e e vae e e ae e s e e e e s naeeeas 106
| <l ] {0 Y (U PTTON 106
MaBa 5. PaspeneHne 60nbwIMX 06bEMOB AAHHDIX...............cocveverecrnnnnn. 107
Pasznenenyie JAaHHBIX B MYSQL 8......uuiiiiiiiiiiiiiiiiieieeeeeierreeeeeee e e e e 108
UTO TAKOE PA3TETEHME TAHHDBIX? ...evvrrrrereeeeereseesaaneesssnnnssnereeeeeeeeesssessssssssssnssnsssnnee 108
TUBL PASHETIEHUS JAHHDBIX ..ueeeeeeereeeeereereremrennnnnssnenaaaeseseeeeeseseeesesssnnsssssssssssssseseaaes 109
TopusonTanbHOe pasaeneHye B MYSQL 8 ...ccooiiiiiiiiiiiieieeeeeeeeeee e 109
LMaTIa30HHOE PABHEIIEHIE «...eeeeeeeererrrerennnnneneaasaeeeeeeeeeeeremmmssnssssssssssssssesseessereesssnnns 110
CITMICKOBOE PASMETIEHILE ...eeeeerrrrrrrnnunenennsasaeseeeeeeereressmsssssssssssssssesesssssssesssssnsnnssssnnns 112
XEII-PABIEIIEHMIE ...eevvrrrrrununnneneaaaeeeereeeeeeeeremssssnssssssssssssesesesesssesssssssssssssssssssssssessanes 112
(04 10); (811 (0] : oYl o= Ee i () (=) 20/ (=TSP 114
Pa3IEIIEHIIE T10 KITHOUY ..ceeerrrrrrrrrunnnnnnnaaeseeseeeeeeeeesssssmsnssssssssssssssssesssssssssssssssssnssssnnns 116
2R 107 (507 (03 10 0 01§ Y: Eo i (=) 4:) (SRR 117

BEPTUKATDHOE PABHEIIEHIME ...eeeeeeeeeeeererreraeeainiseraaeeseeeeeeeeessmssssssssssssssssssesesesssssessssnnns 118



8 <« CopepxaHue

PaspeneHye JaHHBIX HA MHOTOUVMCIEHHBIE TAOMIIBL..cceeeeeeeeeeeeeeneesenseneereeeeeeeeeeens 119
[Togpe3anne pasmenoB B MYSQL ...cccoiiiiiiiiiiiiiiiieneeeeeeceeeeeereereessses s e e e e eeeeeeeeaeeennes 122
[TonpesaHyie CO CIIMCKOBBIM PA3IEIIEHMEM. ...ccceerrremununnnnnnnnaaaeeeeeeeeeeereremennnnnnnnnnnnnns 125
[Tompe3aHyie C PA3IEITEHMEM IO KITHOUY ....uuuuuuununernereeeeeeeeeeeeeesaaaaenannnnnsneseeeeeeeeeeeens 125
BrlnosiHeHMe 3aIIPOCOB HA PA3IETEHHBIX TAHHDBIX «..ceeeeeeeerrrrrennnnnnnennaaseeeeeeeeeeeeemennnns 126
3ampoc DELETE ¢ mapaMeTpoM PARTITION .....ccouuuuiiiiiieiieieieeeeeeeeeeeeeeeeeee e 128
3anpoc UPDATE ¢ nmapameTpoM PARTITION .....ccovvuuuuiiiirieiaeeeeeeeeeeeeeeeneneieeens 129
3ampoc INSERT c mapameTpOM PARTITION ....cccvvvueiiiiiceeieieeeeeeeeeeeeeee e 129
POBIOME ... ittt ettt e e e e e e e e e et e e ettt e b e b e e e e e e e eeeeeeaaeeeerranan 130

MnaBa 6. Pennukauusa ans nocTpoeHUs1 BbICOKOAOCTYMHbIX

PEOLUGHMM ...ttt 131
BBICOKAS TOCTYITHOCTD «.ceeetiieiiiiininnieeenteteeeeeeeeteeeeseesasasnnsssraseeeeeeeesssessessenssnnnssssnssnee 131
PertUKAIMS B MYSQOL .cciiiiiiiiiiiiieieieeie e ceeeeeeeereeeesesess s e e e e e e e eeeeeeeseseaansaannnnns 132
KIACTED MYSQLi . ittt reerree et e e e e e e e e e s s s s s sssneeaeeaeaeeeeesas 132
O6mauHast ITysk0a O1acle MYSQL ..cicuviiieiieeeeiieeeiieeeeiteeesreeeeeeeeseeeesaaeeesnaeeeenns 133
MyYSQL € KITACTEPOM SOLATTS ..vveeeieeeiiiierieeiiieeeeeeieeeeeeeeeteeeeeeeaeeeeeeeeenaeaeeeessnnneens 133
Permnukanysi ¢ TOMOIIBI0 MYSQL ....uueiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeee et e e e e eeeeeeee 134
[MpeumyiectBa perIMKAIMU B MYSQL 8 ..coiiiiiiiiiiiiiiieceeeeeeeeeeeeccceeeeere e 134
MeTonbl pemmUKAIUN B MYSOL 8..ooiiiiiiiieeeeteeeeeee e eeee e e 135
KOHOUTYPAIVST PETIIMKAIIMT eeeeeenenerreeeeeaneeseeeseensreseesaessssessssssssssesssssnssssessssnssssens 135
[DYIITIOBAST POIITIMKALIMS - eeeeeeeeeeeeeeeetenenannnnneeeeeaaeeeeeeeeeeeeemensnnnnnnnsssssaseseeeeeeeemennnnnnnn 148
[TpenBapuTenbHbie YCIOBUS IJISI TPYIIIIOBOM PETUIMKALIMM «.ueveeeeeeeeererennennnnnnnnnnnnss 149
KoHbUTyprpoBaHMe TPYIITIOBOM PETIIMKALIMM ....uvvreeeeeeeeeeeeeeeenneeesessenneeeesessnnneees 149
KonduryprpoBaHue moiab30BaTess peIIMKaIMM ¥ aKTUBALMS TUIarMHa
TPYIIIOBOM PETIIKALIMM «evvrrrrnnnnnnenennasaseeeeeeeeeereressnnsnsnsssssssssssssseeseseresssssnnnsnnsnsnnsns 151
3aITYCK IPYTIIIOBOM PETITTAKALIMM «..eeeneenununnneeeeeeeeeeeeeeesseaaeaaannnnnneeseeeeeeeeeseseeaasaennnnn 152
POBIOME ...ttt e e e e e s e s nreeaaee 153
Maa 7. MpakTtuyeckue pekomeHnaaumm no paéore c MySQL 8 ............. 154
CpaBHUTEbHBIE UCIBITAHUST Y KOHPUTYPAIU MYSQL....evviiieiiiiiiieeeeieeeeeeeeeen, 155
VICTIO/Ib30BAHE PECYPCOB .eeverenunnnnnennaaaeeereeeeeeeeeeeeennnnnnnenensssaseseeeeeeeemerenennnnnnnnnnnnnns 155
VBenuueHye IJINTETbHOCTUA HATPY3OUHBIX TECTOB .uuveerrreereeeererrreresnnnnnsnnssneesaseeeenns 155
Pernmukaiiysi mapaMeTPOB MPOMU3BOACTBEHHOM CPOIBI cceeererrrreerennennnnnnnereeeeeaeeeeenns 156
CoITOCTaBMMOCTD ITPOITYCKHO CITOCOOHOCTY M 3ATEPKKM c.eeeerrreeeeennereeeeeeannnneens 156
Sysbench MOXKET CHETATD GOJBIIIE .......ceeeerreeeeveeeesrreeaesseeessseeesssesssssssessssesssssssennns 156
MUD BUPTYQIMBALM . cceeeeerrrrrrnrnnnnnnnnsasseeaseseeeeasesssssmssssssssssessssssssesessssssssssssssnnnnsnnns 156
TTAPATITIEIIMBIM ..eeeeeeiiiitiiiiiieeeeeeee e e e e e eeeeettteraeaaaeesaeeeseeeeeeeeeeeaesnsnnnnnsnsssnnnsaseseaans 156
DOHOBAST HATPY3KA «.uuuuuuuuuunenerereeeeeeeereaaaaaaaaaaannnsseeeeeeeeeeeesesaesaasessannnnssseeseeeeeeeeeees 157
CYTD BAIIIETO 3ATIPOCA ceeeeeerrrrrrrnrnnnnnnennaaaseeeeeeeeeereresesssnssssssssssssssssseessesesssssssssnssnssnnns 157
CPABHUTEBHBIE VICTIBITAHM S ueeveueuunnnnnaaeeeareeeeeeereersesmesnnnnnnsassesseseeeessssssssssnssnnnnnnnnns 157
Pexkomenpanuu B OTHOIIEHUM BOITPOCOB MYSQL ....ccoiiiiiiiiiiiiiiiiiiiciceeeeeeeeeeeeeeeeeeennens 159
70002 =0 50503 o 159
INOE TMULL 1.ttt ettt et e e st e e st e e e st e e s abaeesabaaessanaesas 160
J03 0105321 1176 (PN 160

VI3BIEKAMATE BCE JTAHHDIE ..cevunirrrenerrnneerrnneersneersneeessneessnsesssseesssnsesssneessssesssneessnneens 161



7

CopepxaHve < 9

|0} 78) (0D (3307 (S whi (V) b T<l A o L6108 161
CYIIECTBOBAHME TAHHDBIX «.eeeeeeeererreeaaaaanunnnnnnnrereeeeeeeeesesssssessanssnnssssseeeeeeseeeesessssssnnnnn 161
OTPAHMUMBATITE CEOS venuvreeeeureereerreeeaseeeessreeaaseeeassseeassseesssssesesssesesssssssssssssssssssanns 161
AHaNMU3UPYIATE MEIJIEHHBIE 3ATIPOCBL.ccceeeeeeeeerrreeeaaaennnnnnnereeeeeeeeeeeeeesassaessnnnnnnnneees 161
CTOVIMOCTD 3ATIPOCE «eevvverreeeeeeeereeeeaaasaasnnnnnnnseeeeaeeeeeeeesssssesssssnnssssseseeeeseesesesssssennnnn 161
Pekomenpgainuy B oTHoIeHMM KoHburypaimy Memcached ........cceeeeevveceveeeiinnnneenn. 162
PaCTIPEMIEIIEHNE PECYPCOB ..eevvrrerreeeeeeeeeeeaaaaernannreereeeeeeeeeeeesesaassesssnnnnssnesseeseeeeeeees 162
ApPXUTEKTYPA OTIEPALTMIOHHOM CUCTEMDBI ..eeeeeerrrrereaeeannnnnnnnereeeeeeeeeeeeessasssessnnnnnsneenes 162
KOHOUTYPALINY TIO YMOMUAHMIO «...eeeeeenriereureeenaneeesameeesanseesesneeessnseesssmeeesssseesssnseesns 162
MaKCUMATbHBIA PASMED OOBEKTA..veeeeurreeerereearreeaasreeassseeeeasssessssesesssseessssssssssseses 163
OrpaHudeHMe ouepeny He3aBEePIIEHHBIX 3aATAHMM ..eeeeeeeennnneeennerreeeeeeeeeeeeeeanaeennnns 163
TToAAePsKKA OOBIIMX CTPAHMIL......uurrreeeeeeenreeeeeeeeisseeeeeeeessseeeesessssseseseesssssesssssnssees 163
KOHDUIEHIMATBHDBIE JAHHBIE ....ceeeeeeeeeeeeeeeeeeennssrerrrereeeeeeeeeeseaeesessesssssssssssssssseseees 163
OTPAHUUEHME OTKPBITOCT M. .eeeeerereeaeaernnnnnnnnnrereeeeeeeeesesssssessnnnsnnssnsseeeeeeeeesssesassssnnnnn 163
OTKAZ0YCTOMUMBOCTD .eeeuuuurrreeraannereeesaenneeeessasnnrneesassansereesaesmsneeesessnnseeessesannneens 164
TTDOCTPAHCTBA VIMEH......cceeeirerenennnnnnnennaaaaaeeeereeeeeeeesennnnnnnsnensssaseseeeeeeeemenemennnnnnnnnnnnnns 164
MeXaHU3M KELIMPOBAHU .ceevvreruunnnnennaaaeaeeeereeeeeeeerennnnnnnsnssssseseseeeseeeememenennnnnnnnnnnnnns 164
O61as cTaTUCTUKA MemMCACHEA ... 164
PexoMeHAAMN B OTHOIIEHUM PETITTAKALIM . ceeeeeeeeeenennnennnnereeeeeeeeeeeeessessassssnnnnnnnseeeees 166
IMporycKHAasT CIOCOGHOCTD B IPYIITIOBOM PETIIAKAIINAM «..vveeeeveeeenreeesanseesaseessaseeens 166
OmnpeneneHye pasMepPOB UHOPACTPYKTYPDI veeeererrrrereeeerreeeeeesernneeesesssseeesssssnnsees 166
TTOCTOSTHHASI TIPOTTYCKHAST CIIOCOOHOCTD +.eevvererrerreerreeseeeneeesseessseessseesseesneessneens 166
HeTOAXOMAIILAST HATPYBKA ..uuuuuueeeeeeereeeeeeeeeeereennnnnnneeeaaaeseseeeeeeeeeeemssnnnnnnnsnssesesaeeenes 166
MacTabUPyeMOCTDb OTIEPALINN BATIMCH «ee.evvreeenrreeeanreeasaseeessseesassesesssssesassesessnsesens 167
POBIOME . ...ttt ettt ettt e et e e e e e e e eea e e e e e e e e e e e s e e e e e nnnnneaaee 167

Masa 8. MpuknapHoi nporpaMMHbIin UHTepdeitc NoSOL

ANa UHTerpauuum C pelueHamm ona 6onbLKnx AdHHbIX ..............co..eeee. 169
(01cT0] 0 I\ (o] ) PRSPPI 169
DBBICTpOE M3MEHEHME C TEUCHMEM BPEMEHM ...evvrrrrrnnnnnnnennnaaaaeeeeeeeeeeeeeremsmnnnsnnsnnnnnns 170
MACIITAGHPOBAHIIE ....eeeeuvreeeerreeeairreeaaseeaaisseeaaseesasssesssssssesssssessssssessssesssssesssnsesens 170
MeHbllIe YIIPABIEHUYECKOM TEATEIIBHOCTI ..ceeeeerrrrrrnnnnnnnennnaaaseeeeeeeeeereremssnnnnnnsnnnnnns 170
DIRTA 000CTI01 0 6 QoY) 03911070 01 €215 0 03 0. TR 171
NOSQL TIPOTUB SQL c.eeiiiieeeeeeeeeeeeeeietittteiireeseeeeeeeeeeeeeeeerensaasaassensssseseseeessesenssnnnns 171
Peamm3anyst APINOSQL ...ttt e e e e s e e e e eeeeeeeeennnnnes 171
NoSQL co cstoeM APT MemMCAChEd .....cceiiveueiiiieiciiiee ettt e e e 172
INDB APT CIUSEET «.teeuetieeiieeeiiteeeiteeeetteee et e eetteesateessbteessnreessaseeessnnaessnseeessnseesns 178
POBIOME . ...ttt e e e e e e s nreeaaee 189

Maea 9. MpakTnyeckuii npumep: yactb I. Apache Sqoop

Ansa obmeHa paHHbiMu Mexxay MySOL u nnatdopmoii Hadoop.......... 190
[TpakTHyeckuii MpMMep aHaAN3a JKYPHAIOB OITEPALIMIM «evvvrrrrrrurnnnnerasaeeeereeeereeeernennnns 191

VcrnonbsoBanne MySQL 8 u Hadoop i1t aHaaM3a JKypHaa0B ONePalyii.............. 191
(0151:T0] 0 AN o= 1 LI Yo [0 1o o TSR 192
Wurerpanys Apache Sqoop ¢ MySQOL ¥ HAdOOD ......euvveeeieeeiiieeeeeeeeeeeeeeeee e 194

5 £V (00 o SRR 194



10 <« CopepxaHue

HacTpoitka HAdOOP B LINUX....cctiiieeiiieeiiieiiieeeeeiieeeeeeeireeesseeneeeeessneeeeessssnneeens 196
VIHCTATISIIVST APACHE SQOOPD «eviiiiiieiieeiieeieeeeeeeitee e e eetre e e e eere e e e e eeeeeeesssnanneeas 198
KondurypupoBaHye KOHHEKTOPA MYSQL....cciiireiiiieiiieiiieeeieeieeeeeeeeeeeeeeeeeeens 199
ViMmopTupoBaHe HeCTPYKTYpUpPOoBaHHbIX MaHHbIX B Hadoop HDFS n3 MySQL....... 199
mmopt Sqoop 11 uzByiedeHnst AHHBIX U3 MYSQL 8.cccovviiiiiiiiiiiieiieecceeeeenen, 199
VHKpeMeHTHBIV UMIOPT C UCTIOTb30BAHMUEM SQOOD ceeeeeeerrrrerarerenennnnnnnereeeeeeeeeeenns 202
3arpyska CTpyKTypMpOBaHHbIX JaHHBIX B MySQL ¢ momoibio Apache Sqoop.......... 202
IKCIIOPT SqOOp /151 XpaHeHUSI CTPYKTYpPUPOBAHHBIX faHHbIX B MySQL §............. 202
COXpaHEHHBIE 3ATAHMST SQOOD weeeeeeeerrrerraaaaerinnnnreerreeeeeeeeeeeessasssesssnnnnssneeseeeeaseeeens 204
POBIOME . ...ttt ettt et et e e e e e e e e e eet e e et e e e e e e e e e e e e e nnnnnenaee 205

Maea 10. MpakTnueckui npumep: Yactb |l. 06paboTka cobbiTHiA

B peXXUMe peanbHOro BpeMeHu ¢ nomoubio MySOL Applier............... 206
0O0630P TPAKTUUECKOTO TTPYIMEDA ceveerrrrreereeanrrreeeeesasreeesessasssseesessasssssessssssssssessssssssees 206
1Y N O] TN 535 § <] SRR 208
JaMIT Y UMITOPT SQL ceeiieieeieeeeeeeiieeitieireeee e e e e e eeeeeeeeteresesaaesseseseeeeeeeseesensnnnnns 208
10 [010] o JOU PSP P PP PP PSR PUPPRRRRRRRRRP PPN 209
PeTTUKATOD TUNEZSTEIN ..ceiiiiiiiiiiiiieieieeeeeeeeeeeeeeetettreaeeseseeeeeeeeeeeeeerenssnnnnnnnnnnnnns 209
F N oL Td L= S V< F TR 209
TalENd. ettt ettt s e e e st e s ne e e s ar e e e enaeens 210
D1 Y = =) 5] ) QPSP 210
CPABHEHME VHCTPYMEHTOB. ..ceevrrrruuunenennanaaeereeeeeeererrmmmssnsssssssssssseseeesssssesssnsnsnnsnssnnns 210
O030D MYSOL APPLIET «evveeieieeiieeeeeeeciteeeeeeettee e e e e ree e e e s e sereee e e s raaeeeessnsssaeeesssnnnneens 210
12050 =R 0 80078 @Y A AT O ) TN 53 o) § L) SRR 212
VHTerpanys B pexkumMe peasibHOro BpemeHy ¢ MySQL Applier.......eeveeeceeeeeeennneenn. 214
Opraamsanys 1 aHaam3 JTaHHBIX B HAdOOD .....eeeieeeiiiieiieiiieeeeceeeee e 216
POBIOME . ...ttt e et e e e s e s enreeaaee 218



06 aBTOpax

IlIa66up YamraBana umMeeT 6ojee ueM 8-JIeTHUI GOTAThINM OIBIT B IIPEIOCTaBIEHUN
peleHMit Ha ocHOBe TexHosmoruit MySQL u PHP. B Hacrosiiiee Bpemsi OH paboTaeT
¢ KNOWARTH Technologies. OH npuHuMas yJyactie B pa3paboTKe IpeqHa3HauYeHHbIX
IJIST TIpeIpusTuii pasnndabeix PHP-perreHnii B 0671aCTH 3JIEKTPOHHOM KOMMEPIIUN
¥ 06yUaoNMxX MOPTAIOB; paboTas ¢ PasIMUYHBIMY BbIUMCIUTEIBHBIMM IIATGOPMaAMMU
Ha ocHoBe PHP, Takmumu kak Magento E-commerce, Drupal CMS u Laravel.

[[Ia66Mp y4acTBOBAI B PA3TUUHBIX KOPIIOPATUBHBIX PEIIEHMSIX HA Pa3HBIX 3Tarax
UX peaau3alui, B YaCTHOCTY MPOEKTUPOBAHUY apXUTEKTYPhI, ONTUMU3aNUK 6a3 NaH-
HBIX M HACTPOIKY IMTPOU3BOIUTENLHOCTH, ¥ OTVINYHO Pa36upaeTcs B SKM3HEHHOM I[UKIIe
pas3paboTKy MporpaMMHOro obecreuennst. OH paboTast HaJl MHTErpaleil TeXHOJIOT Ui
60/bIIMX AAHHBIX, B yacTHOCTM MongoDB u Elasticsearch ¢ miargopmoit PHP.

S uckpente 6nazodaper Yuuman Mexma, Komopwlii 0ka3an mHe dogepue, Nopyuus
HanucaHue 3moii kHueu. S xomen 6s1 nobnazooapums KNOWARTH Technologies
3a npedoCcmasneHHy 803MOMCHOCMb U NOJOEPHCKY Cmamo 4acmovlo OAHHOU KHU-
eu. g maxoice xouy nobnazooapumos mMoux coasmopos u komandy Packt Publishing
3a 3ameuamensHyo noddepiky. OcobeHHOo xomen 6bl N0O61A200apUMb MOUX MAMY,
nany, xceHy CakuHy, npekpacHozo csiHa Moxammaoa u uneHo8 cembl 3a N000epHcKy
Ha npomsiieHuuU 8cezo hpoekmad.

Irapun JlakxaTapust MMeeT 60raThbiii OMbIT paboThl B TOpTaibHbIX U J2EE-miaT-
dhopMmax, OBICTPO afaTnTUPYeTCs K 10605 HOBOM TEXHOJOIMM U HEYKJIOHHO paboTaeT
HaJl COBEPLIEHCTBOBAHMEM CBOMX 3HaHMIA. B HacTosiee Bpems [I>Kaauil CBsI3aH C Be-
Iylieli KOMIIaHMel MO0 BHEeOPEHUI0 OTKPBITOTO MCXOLHOTO KOJa Ha MpPenIpusTUSIX,
KNOWARTH Technologies (www.knowarth.com), rme 3aHMMaeTCsT pa3aMUHbIMU TIPe[-
MPUHUMATEIbCKUMU TPOEKTaMMU.

II>KaguIl, SIBJSISICh MTOJTHOCTEKOBBIM pa3pabOTUMKOM, AOKa3aja CBOKI YHMBepPCasIb-
HOCTb 61arofapsi OCBOEHMIO TaKMX TEXHOJIOTUIA, Kak Liferay, Java, Spring, Struts, Ha-
doop, MySQL, Elasticsearch, Cassandra, MongoDB, Jenkins, SCM, PostgreSQL, 1 MHO-
I'UX OPYTUX.

OH 6bUT HArpaKIeH MPeMUSIMH, B YaCTHOCTY 3a 3aCAyTU, IIPUBEPKEHHOCTh CITY3K-
6e, a TaKke B KQUeCTBe 3BE3HOI0 MCITOMHNUTeNE. OH JIIOOUT BBICTYIIATh HACTABHUKOM
Y IPOBOIUT KYPChI IO TeMaM nopTajoB U maatdopm J2EE.

A uckpente 6nazodaper MOUM NPEKPACHbIM COABMOPAM, U 0COOeHHO 2-HY YuHmaw
Mexma, 3a momusauuio u 8epy 8 mets. Xomesn 6t nobnazooapums KNOWARTH 3a
NOCMosiHHOe NpedocmasyieHue HO8blX 803MOXCHOCIMEL camMoCco8epuleHCmMB808aHUS.
Xomen 6b1 maxxe nobnazodapums écto komandy Packt Publishing 3a 3ameuamens-
HYH0 N000epHKY Ha NPOMSIHEHUU 8Ce20 NPoeKmd.

HaxkoHey, s oueHv 61a200apeH Moum pooumensm u maaduwemy 6pamy Keiiypy 3a
mo, Umo OHU N0JJepHCUBANU MeHS HA NPOMSsMceHUU 8cezo nymeulecmeus. Cnacu6o
MOUM OpY3bsIM U KOJLIE2AM 3d NOOJEPHCKY.

YunartaH Mexrta gsnsiercsa coyupeaurenem KNOWARTH Technologies (www.know-
arth.com) u Bo3rasiser HamnpaieHue Cloud/RIMS/DevOps. OH uMeeT 60raThlii IIpo-
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IPEeCCUBHBIN OTIBIT B OTIEPAIIMOHHBIX CMCTEMAaX, aAMUHUCTPUPOBAHNUY cepBepoB Linux,
AWS Cloud, DevOps, RIMS u agMMHUCTPUPOBAHNM CEPBEPOB HAa TEXHOJOTHUSIX C OT-
KPBITBIM MCXOJHBIM KOJIOM. OH TaKkke SIBJSIeTCS] CepTUdUIMPOBAHHBIM apXUTEKTOPOM
pentennit AWS.

Ha npotskeHuM cBOeit Kapbepbl B 0071aCTV MHAPACTPYKTYPhI U OIlepanuii sKu3HeH-
HO BakHAas poJib UMHTAH TaKKe MPOSIBIISIAch B aHaIM3e Tpe6oBaHMIA, MPOEeKTYPOBAHUM
ApXUTEKTYPbI ¥ 6E30MaCHOCTH, TJIAHMPOBAHUM BBICOKOI JOCTYITHOCTYU ¥ aBapUIfHOTO
BOCCTAHOBJIEHVSI, aBTOMATU3MPOBAHHOM MOHMUTOPMHTE U Pa3BepTbIBAHUM, TTOMOIIA
KJIMEeHTaM B IIpolieccax COOPKM, HACTPOIWKM MPOU3BOAUTEIbHOCTY, Pa3BePThIBAHUM
M HaCTPOMKM MHQPPACTPYKTYPhI, & TAKKe B HACTPOIIKe 1 Pa3BepThIBAaHUY MTPUTOKEHUIA.
OH Takke OTBeuasl 3a CO3/IaHMe pa3IMUHbIX 0MCOB B pa3HbIX MeCTax, ¢ ¢aHTacTHye-
CKOVi IMHOJIMYHO OTBETCTBEHHOCTBIO 32 JOCTYDKEHME OTIepaTUBHOM TOTOBHOCTY JIJIS
opraHM3anuii, c KOTOPHIMYU OH ObLT CBSI3aH.

V cBOEro mpembIayiiero paboTomaTtesiss OH BO3IIABISUT OTIEN YIIPaB/IsSeMbIX 00/IaUHbIX
CTY3KO ¥ TTOSTYYMT MHOMKECTBO ITPEeMMIA B 3HAK IIPU3HAHMS BbICOKOLIEHHOTO BKJIazia B Jesi-
TeJIbHOCTD IpyTIbl. OH TaKKe BO3MIABIISUT KOMaHabl BHempeHust ISO 27001:2005 B kauecT-
Be TIpeICTaBUTENISI COBMECTHOIO PYKOBOJCTBA KOMITaHUM. UMHTAH SIBJISIETCSI aBTOPOM
KHUTU «Pewienus 0715 pe3epeHozo konuposaHus u eoccmanosneHust Hadoop» (Hadoop Back-
up and Recovery Solutions), a Takske 6L pelieH3eHTOM KHUT «Pekomendayuu no nosovitue-
Huto npoussodumenvHocmu nopmana Liferay» (Liferay Portal Performance Best Practices)
u «Co3daHue beccepsepHolx ee0-npunoxceHuil» (Building Serverless Web Applications).

OH o6amaeT IUIIOMOM I10 KOMIThIOTEPHOMY OOOPYIOBAHMIO U CETSIM M3BECTHOTO
B IHOMM MHCTUTYTA.

Ipu Hanucanuu 3moti KHU2U S ONUPAICA HA MHO2UX Jt00ell, KaK npsiMo, Max u Koc-
seHHo. IIpexcde 8cezo xomes 6vl NO6GIA200APUMB MOUX COABMOPO8 U 3aMeuamers-
Hyto Komandy PacktPub 3a ceou ycunusi. 8 xomen 6b1 0c06eHHO n0O1A200apuns MO
3ameuamensHyro xeHy, Mumman, u Moezo Munozo coiHa, lesam, 3a mo, umo oHu
¢ docmouHCcmeoM evlmepnenu 8ce me 0ojizue OHU, HOUU U 8bIX00Hble, K020a s Houe-
8as 8 ceoemM Hoymoyke. MHozue 100U 800XHOBUIU U BHECIU CB80LL 8KAO 8 IMY KHUZY
u npedocmasunu KOMMeHmapuu, NPpasku, Mulciu u udeu, 8 ocobeHHocmu Kpynan
Kxampu u Yunman I'adxcap. Huumo He m02n10 nomewiams moeli KHuze. 51 makae
xouy nobnazodapums 8cex peyeH3eHInos 3moti KHu2u.

U nocnednee, HO He MeHee 8ax}cHoe: 51 Xouy no6aazodapums Moux mMamy u nany,
dpy3eti, cembio U KoJlez 3a N0OOePHKY HA NPOMSIHEHUU BCe20 8peEMeHU HANUCAHUSL
O0aHHOL KHU2U.

Kanpgapn Ilatenp Bo3miaBisierT HamnpaBieHure PHP B KNOWARTH Technologies
(www.knowarth.com). OH o61aaeT OOLUIMPHBIM OIIBITOM B 06€CIIeUeHIM CKBO3HBIX pe-
meHuit B CMS, LMS, WCM u 21eKTpOHHOJM KOMMepLMM, a TaKKe BO BHEAPEHUECKUX
MPOEeKTax, CBSI3aHHBIX C Pa3IMYHBIMU MHTETPaLVSIMU, 1711 KOPIIOPAaTUBHBIX KIVEHTOB.
Ero 60raTbiit OIBIT B IIPeIOCTaBIeHU pelleHni ¢ ucmonb3oBanueM MySQL, MongoDB
u tiatdopm Ha ocHoBe PHP HacuuTthiBaet 6osee ueM 9 yieT. KaHgapn Takske sIBJISIETCS
ceptudmLMpoBaHHBIM pa3paboTunkom MongoDB 1 Magento.

Kanpaprm o6safaeT OnbITOM pa3paboTKy KOPIIOPATUBHBIX MPUIOKEHMIT HA Pas3iny-
HBIX 9Tallax >KM3HEHHOrO IMK/Ia pa3paboTKy MpOrpaMMHOI0 06eCIieueHus M UTpaeT
BaXHYIO pOJIb B c60pe TpeGoBaHMI, pa3paboTKe apXUTEKTYpPbl, pa3paboTke 6a3 maH-
HBIX, pa3paboTKe MPUIIOXKEHMIA, HACTPOIiKe MpousBoauTeabHocTy 1 CD/CI.


http://www.knowarth.com

R/

06 aBTOopax < 13

KaH,uapn MeeT CTeIleHb 6aKaJ1aBpa TEXHUYECKMX HAYK B o6acTu I/IHClJOpMaLU/IOH-
HbIX TEXHOJIOTUI 113 MU3BECTHOTO B 17050107071 YHUBEPCUTETA.

Xomen 6b1 ommemumes: Yunmax Mexma 8es1 MeHs1 uepe3 pasiuuHsle IManst ame-
PUKAHCKUX 20pOK Npu HanucaHuu kHuzu. Xomen 6vt nobanazodapums KNOWARTH
Technologies 3a npedocmasnieHHyl0 MHe B03MOMCHOCMb CMambs 4acmol 3moli
KHuzu. Kpome mozo, xomen 6ul nobnazooapums MOoUx 8eJIUKOJIENHbIX COABNOPO8
u komarady PacktPublishing 3a 3ameuamesibHyio n000epicKy Ha NpomsixHeHuUU 8cezo
nymeutecmeusi.

ITocneduee, HO He MAN0BAXCHOE, S XOUY N0ONA200apuUMs MOUX Mamy U nany, u Mo
aceHy Xanana, 3a NOCMOSIHHYH N000epHKY U NOOWPEHUs 80 8pemsl HANUCaHus
amoti KHu2u. S nocesawawn ceow nepeyrw KHuzy MOUuM NpekpacHsM NpuHyeccam,
JIxcetine u /Ixcaticau.
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Auxkut BxaBcap sBisietcst crapiM KoHcymbranToM KNOWARTH Technologies (www.
knowarth.com) ¥ BO3IJIaB/sIeT KOMaHIy, paboTaloOIIyI0 Haj pelieHuUsSIMU s TUIaHU-
pOBaHMSI KOPIIOPATUBHBIX pecypcoB. OH obiagaeT 6oraThiMy Mo3HaHUIMMU Java, JEE,
MySQL, PostgreSQL, Apache Spark 1 MHOTMX ApPyruX MHCTPYMEHTOB U TeXHOJOTUI
C OTKPBITHIM MCXOIHBIM KOJOM, MCIIOJIb3YeMbIX [PV CO3IaHUM TIPUIOKEHMIT KOpIiopa-
TUBHOTO YPOBHSI.

B cBoeii kapbepe AHKUT pelllajg pa3Hble 3aJauy — KakK apXUTEKTOp MPUI0KeHUS
¥ TIPOTPAMMMUCT, apXUTEKTOP CTPYKTYPbI 6a3 MaHHBIX IJIs MopTaia Astrology, BKITIO-
yast 06beKTHO-OPUEHTUPOBAHHOE ITPOTPaMMMPOBAHNE, TEXHUUECKUIT apXUTEKTYPHBI
aHa/M3, IPOEKTUPOBaHMe 1 pa3paboTKy, a TaKKe IMPOEKTUPOBaHMe, pa3BUTHE, COBEP-
IIEHCTBOBaHMe ¥ 00paboTKy 6a3 JaHHBIX, MOJIEeIMPOBaHMe TaHHBIX ¥ 0ObEKTOB B IIN-
POKOM CIIEKTPE TIPUIOKEHMIA U Cpe[l sl 0becrieueHns] TEXHMUeCKUX 1 O13Hec-pelie-
HU OIS KJIMEHTOB.

AHKUT MMeeT CTelleHb MarucTpa Mo KOMIIbIOTEPHBIM MPUI0KEHUSIM YHUBEPCUTETA
CeBepHoro I'ymxkapara.

Ipexcde acezo xomen 6bl N0ONA200APUMb MOUX PEUEHIEHINO08 U 3AMEUAMETIbHYI0
komawdy Packt Publishing 3a ux ycunus. I makxce xomen 6st hobaazodapums Cyo-
xaw Illaxa u Yunman Mexma. Euie xouy nobnazooapums 8cex agmopos 3moti KHuzu.
U nocnednee, Ho He MeHee 8axcHoe: Xouy no61azo0apums Moo Mamy, opy3eti, cemvio
U Koiez 3a no00epiHKy Ha NPOMSIHEHUU 8Ce20 PeyeH3UPOBaHUst IMoti KHu2U.

T'apskap UuHTaH gBIIsIeTCS KOHCY/IbTaHTOM 110 TexHOoMorussM B KNOWARTH (www.
knowarth.com). OH uMeeT 6oraTsblii mepefoBoii onbIT B JavaScript, Node]S, Backbone]S,
Angularjs, Java u1 MongoDB, a Takke MpemocTaB/isieT yUIyTM KOPIIOPaTUBHOIO YPOB-
HSI, B YaCTHOCTHM YCITYTH B 06/1aCTM pa3paboTKM KOPIIOPATUBHBIX IOPTAIOB, BHEAPEHUS
ERP ¥ uHTerpamnuu npeamnpusITuii ¢ IpUBIIeYEHEM TEXHOIOTUI C OTKPBITBIM MCXO[I-
HbIM KOJIOM.

Ha mipoTsskeHMm Beeli cBoei Kapbepbl B chepe KOPITOPATUBHBIX YCIYT UMHTAH TaKKe
UTPAJT SKU3HEHHO BasKHYIO POJIb B OKa3aHUM TTOMOIIM KIMeHTaM 10 BOITpocam aHaimn3a
TpebOBaHMI1, ApXUTEKTYPHOMY AM3aiHY, peannsalnuy I0Jb30BaTeIbCKOr0 MHTepderi-
ca u mpolecca cO0pKH, CIeys JIyUIIMM MTPAKTUIECKUM PEKOMEHIAIMSIM TI0 pa3pa-
60TKe 1 MPOIeCcaM C AOBeIeHMeM MOPYUEHHbBIX TPOEKTOB 10 CTaAUY Pa3BePThIBAHNUS
¥ peanusanuy uaei KIMeHTa 1 opraHmu3anuii, ¢ KOTOPbIMY OH GbUT CBSI3aH.

Ha mpoTsbkeHum cBoeii Kapbepbl UMHTAaH aKTUBHO YYaCTBOBAI B Pa3sBUTUM KOPIIO-
PaTUBHBIX pelIeHNi1, CBSI3aHHBIX C IIAHMPOBAHMEM PECYPCOB, paboTas Haj pa3paboT-
KOJi OJHOCTPaHMYHOTO MpuitokeHust (SPA), a Takke HaJ MOOGMIbHBIM IPUIOKEHMEM
¢ npusneuernrem Node]S, MongoDB 1 Angular]S. Pa6ora UrHTaHa Moay4msia 60IbIIoe
MpM3HaHMe 3a BechbMa IeHHbII BKJIaJ, BHECEHHbI/I B KOMaHAy M KOMIIAHUIO B LI€JIOM.
UnHTaH y4yacTBOBAJ B HaMMCcaHUM KHUTK «PeuweHus 07151 pe3epeH020 KOnuposaHus U 60c-
cmanosneHuss Hadoop» (Hadoop Backup and Recovery Solutions). OH uMeeT cTereHb
MarucTpa Mo KOMIbIOTepHbIM npunokenusim (CMA) yuuBepcurtera aHIIar.
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Xomen 6b nobnazodapumy OCHOBHbBIX COPEYEH3EHNMO08 U 3aMeUamesbHyo KOMaHoy
Packt Publishing 3a ux ycunus. Takxce xomen 6bt no6nazodapume Cy6xau Ilaxa,
Yunman Mexmy u Aukuma bxascapa u ezo KoJiez 3a no00epicky, 0Ka3aHHy MHe
6 x00e peyeH3uposarus amoti kHuzu. bnazodapio ecex asmopos amoti KHuzu.

Hukynmk Panmypa o6namaer 60raThIM IepeJOBbIM OITBITOM B OMEPAIMOHHBIX
cUCTeMax M agMUHUCTpUpoBaHuu cepBepoB Linux, AWS Cloud, Devops, RIMS, ceTsix,
CUCTeMax XpaHeHMs JAHHbBIX, Pe3epPBHOM KOIMPOBAaHUM, 0becTiedeHy 6e301acHOCTH
" aIMUHUCTPUPOBAHMUS CEPBEPOB HA OCHOBE TEXHOJIOTUIA C OTKPBITHIM MCXOIHBIM KO-
noM. OH 6BICTPO aHANITUPYETCS K JIF0O0i TEXHOIOTUY 1 UMEET OCTPOE sKeJIaHMe ITOCTO-
STHHOTO COBepIIeHCTBOBaHMSI. OH TakKe SIBIJISIETCSI CepTUDUIIMPOBAHHBIM apXUTEKTO-
pom perieHnit AWS.

B cBoeit kapbepe HUKyHIK BBICTYITIA] B PA3JIMYHBIX POJISIX, B TOM YMC/I€ KaK CUCTEM-
HbIl aHAMUTUK, T-MeHemskep, pyKOBOANUTEb HAIIPaBIeHNUS YIIPABISIEMbBIX 00TaUHBIX
CTY3KO, apXUTEKTOP MHEOPACTPYKTYPhI, Pa3paboTunk MHQPPACTPYKTYpPhI, apXUTEKTOP
DevOps, apxutektop AWS 1 MeHemkep NOA0eP>KKM /11 Pa3/JIMUHbIX KPYITHBIX peann3a-
uuii. OH IPMHMMAJ y4acTVe B CO3aHMM pPelleHNI M KOHCYJIbTMPOBAHMM 110 CO3IaHNIO
arysk6 SaaS, IAAS 1 PAAS B o6maxke.

B Hacrosee Bpemst HUKyHIK CBSI3aH C Beayleli KOMIIaHMel M0 BHEAPEHUIO OT-
KPBITOrO MCXOAHOro Koma Ha mpeanpustusx, KNOWARTH Technologies, B kKauecTBe
BelyIlero KOHCY/JbTaHTa, IJle OH 3aHMMAaeTCsl KOPIOPaTUBHBIMM MTPOEKTaMM, TOMOTrast
KJIMEeHTaM B OTHOLIEHUM aHaaM3a TPebOBaHMIA, TPOEKTUPOBAHNST apXUTEKTYPHI, IIPO-
eKTUPOBaHMs 6e30TaCHOCTY, BBICOKOIV OOCTYITHOCTM ¥ TUIAHMPOBAHMS aBapUITHOTO
BOCCTAHOBJIEHNS], & TAKKE B PYKOBOZCTBE KOMaH/0iA.

HukyHIK OKOHUMIT YHUBepCUTET BXaBHarapa u Impolien cepTu@mKanuio 1o Mmexce-
TeBbIM 3KpaHaMm CISCO u UTM. OH 6bl1 OTMEUeH ABYMsI HarpagaMu 3a CBOJ IEHHbBII
BKJIaf B KoMmaHuuio. OH Takke siByisieTcss yuacTHMKoM Stack Overflow. C HUM MOXKHO
CBSI3aThCS MO afpecy ranpura.nikunj@gmail.com.

Xomen 6vt n061a200apumes Mow CeMbi0 3d UX 02POMHYI0 NOOJePHKY U 8epy 8 MeHsl
Ha npomsxceHuu 8ceti moeti cmaduu o6yueHus. Mou Opy3es1 8bIpasuiu Ko MHe ma-
Koe dosepue, KOMopoe 3acmasJjisem MeHs 0eamy Jaydiiee, Ha 4mo s CnOCoOeH.
A cuacmnue, umo Boz 61az0c108UN MeHS MAKUMU 3AMeUAMENbHbIMU JIH00bMU, KO-
mopble MeHS OKPYH#aim u 6e3 Komopwix Mot ce200HAWHUL ycnex Obia Obl HE803-
MOMCEH.

Cyoxam Illax sgBsileTCcs apXUTEKTOPOM ITPOTPAMMHOI0 obecrieueHus ¢ 6oaee yem
11-7meTHMM OIBITOM pa3paboOTKM BeO-OPUEHTUPOBAHHBIX IPOTPAMMHBIX pellleHuii Ha
OCHOBE Pa3JIMYHbIX TNIATGOPM U SI3BIKOB ITpOorpaMMUpoBanusi. OH SIBJISIETCS SHTY3MAaC-
TOM O6BEKTHO-OPMEHTUPOBAHHOTO MPOTPAMMMUPOBAHMS U SIPBIM CTOPOHHMKOM pa3-
paboTKM CBOGOMSHOIO MPOTPAMMHOTO OOEeCIieueHMsI C OTKPBITBIM MCXOTHBIM KOZOM,
a TakKe ero MCIT0JIb30BAHMS TIPEAIIPUSITUSIMY JIJIST CHUKEHUS PUCKA, YMEHbBIIeHNS 3a-
TpaT u obecrieueHust 60JbIIel IrMOKOCTU. Ero KapbepHble MHTepeChl BKIIOUAIOT MIPO-
eKTMPOBaHMe YCTOMUMBBIX IPOTPAMMHBIX pellieHuit. JIyuie 13 ero TeXHNYeCKuX Ha-
BBIKOB HE OTPaHMUMBAIOTCS aHAIM30M TPeOOBaHMIL, TPOEKTVPOBAHMEM apPXUTEKTYPHI,
MOHMTOPUHTOM JOCTaBKM ITPOEKTA, HACTPOIIKON TPUIOKEHM M MHAOPACTPYKTYPBI
¥ HACTPOIIKO¥ ITpo1iecca BIMOHeHVsT. OH SIBJISIETCS TOKJIOHHVKOM HaIVICAHMS KauecT-
BEHHOTO KOZa ¥ TeCTUPOBAHMSI.


mailto:ranpura.nikunj@gmail.com
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Cy6xarr paboraet riaBHbIM KOHCyabTaHTOM B KNOWARTH Technologies Pvt Ltd.
1 Bo3maBisgeT ERP-Hanpasienye. OH MOIyYnsI CTereHb 6akanaBpa B 061actit MHGOP-
MallMOHHBIX TexHomoTui YHuBepcuTteta CeBepHoro I'ymkapaTa, XeMyaHipauapbsl.

IIpusmHo 8vicmynams peyeH3eHmoM 3moti KHuzu. Xomen 06st nobazodapums Ko-
mandy Packt Publishing 3a npedocmasneHue maxoti 803moxcHocmu. Xomen Ovl no-
61a200apums Mo CeMblo 3a NOOOEPHKY HA NPOMSIHCEHUU PEUEeH3UPOB8AHUS MOl
KHuzu. bvlno 6bi mpyoHo, eciu Obl OHU HE NOHUMAIU MOU NPUOPUMemsl U He ObLIU
UCTOYHUKOM 800XHOB8€eHUs. Xouy nobaazodapums KoJjiez 3d NOCMOSHHYI0 ho0-
OepxcKy u nomoujv. Haxoreu, xouy nobaazodapums agmopos 3a Hanucaxue maxkozo
nose3H020 U nodpobHO20 KOHMeHMA.
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Cpemu opraHmu3saiinii, 06pabaThIBAIOIINX KPYITHbIE 06EMbI JAHHBIX HAa PETYISIPHOM OC-
HOBe, peJISIIIMOHHAS CMCTeMa yIipaByieHus 6azamu gaHnubix MySQL cTasa momyasspHbIM
perieHreM st paboThI CO CMPYKMYPUPOBAHHBIMU OONbUUMU OAHHBIMU. B 3TOI KHM-
re Bbl ITIO3HAKOMMUTECH C TeM, KaK AIMMHUCTpATOPbI 6a3 maHHbIX (AB/I) MoryT uc-
mosb30BaTh MySQL it 06paboTKY MU/UTMAPAOB 3aTUCEeli M 3aTPY3KU U U3BJIEUEHUS
IaHHBbIX C TTPOM3BOJAUTEBHOCTHIO, CPABHMMO M1 TIPEeBOCXOAsIel i KoMMepuecKue
pemenust 1yist CYB] ¢ 60ee BBICOKMMM 3aTpaTaMu.

MHorMe opranusanyuy ceroaHs 3aBucsiT oT MySQL [1j1st cBOMX Be6-CaiiTOB U pelleHmit
110 06paboTKe GONMbIIMX JAHHBIX B IVIAHE CBOVMX ITOTPEOHOCTEN B apXMBUPOBAHUM, Xpa-
HEeHUM M aHa/In3e JaHHbIX. OLHAKO MX MHTErpalysi MOXKeT 0Ka3aThCs CJIOKHO 3a1a4eii.
OTa KHUTa MTOKaKeT, KaK Peas30BbIBATh YCITENTHYIO CTPATETMIO GOBIINX JAHHBIX C IT0-
MoIibio Apache Hadoop, BbruncinTenbHO M1aTOOPMBI 1151 Pa3pabO0TKY U BbITIOTHEHUS
pacrpeneneHHbIX mporpamm 1 MySQL 8. B Heit 6yayT pacCMOTpeHbI BApMAHThI CIleHa-
pMeB UCIIOMb30BAHMS B PEXKMME PeaJbHOTO BpeMeHM, KOTOpble 00BSICHSIT CITOCOOBI MH-
Terpauu 1 JOCTUKEHUS PelIeHnit 110 06paboTKe 6OBIINX JAHHBIX C UCIIONb30BaHNEM
Pas3IMYHBIX TEXHOJIOTMI, TaKuX Kak Apache Hadoop, Apache Sqoop n MySQL Applier.

B KHUTe, B YaCTHOCTH, OYIyT PACCMOTPEHBI TaKME TEMBI, Kak ocobeHHocTH MySQL 8,
MpakTHUYeckue pekomeHganum mno ucrnonabzoBanmio MySQL 8 u API NoSQL, npenocraB-
JisieMoro 3Toit pensiuyonHoit CYB]I, a Takske OymeT rpuBeseH IpyuMep MUCII0Ib30BaHMS
MySQL 8 mJist yripaBieHns 60IbIIMMM TAaHHBIMMI. B KOHIIe 3TOI KHUTY BbI y3HAeTe, Kak
s dexrTuBHO McIonb30BaTh MySQL 8 B 11e/I5IX yIIpaBIeHMsI KOHKPETHBIMM JAHHBIMMU
MIPWIOKEHWIA, TpeIHA3HAUEHHBIX JJIsT 06pab0TKYM GOMBIINX TaHHBIX.

O YEM 3TA KHUTA PACCKA3bIBAET

I'maBa 1 «Bgedenue 8 6onvuuue daruvie u MySQL 8» comepsKUT 0630p OOMBIINX JAHHBIX
1 MySQL 8, X BasKkHOCTb U JKM3HEHHBbII LIVKJI OOJIbIINX JaHHbIX. B Heil paccmaTpuBa-
€TCST OCHOBHO¥ ITPMHLIMIT OONMbITNX AAHHBIX M UX TEHAEHIMM Ha TeKyleM pbIHKe. Ha-
PSITY € 9TUM 3Ta [J1aBa TAKKe TOCBSIIeHa 00bSICHEHUIO ITPEeUMYIIECTB VICIIOb30BaHMS
MySQL, oHa rpoBefeT HaC B ITOIIAaroBOM pexkuMe I10 rmporeccy nHcramassuum MySQL 8
Y TIO3HAKOMMUT C HeJJaBHO BBemeHHbIMU B MySQL 8 hyHKIMOHAIbHBIMY CPeICTBAMMA.

[maBa 2 «Memoos! 3anpoca dauHbsix 6 MySQL 8» mocBsiIleHa OCHOBaM 3aIIpOCOB JaH-
HbIX B MySQL 8 11 TOMY, KaK COeIVHSTD MJIM arperMpoBaTh B Heil HAOOp JaHHbIX.

[maBa 3 «HMHOekcuposaHue OaHHbIX 071 8bICOKONPOU3B800UMEIbHBIX 3aNPOCO8» TIOAPOO-
HO 00bsSICHSIET MHAEKCcHpoBaHyue B MySQL 8, BBOIUT pasjuMyHble TUITBI MHIEKCHPOBA-
HMS, KOTOpbIe MMeloTcst B MySQL, ¥ mOKasbIBaeT, Kak BBIMIOIHSTh MHAEKCYMPOBaHME OIS
60Js1e€e OBICTPOIT PAOOTHI HA KPYIHBIX 06beMaXx JaHHBIX.

[nmaBa 4 «Mcnonws3osarue Memcached ¢ MySQL 8» mipemocTtaBisieT 0630p pabOThbI
¢ Memcached B MySQL 1 nHDOpMUpYeT 0 pasInMUHbIX MIPEUMYIIECTBAX MCIIOIb30Ba-
HMSI 5TOTO IJIarvHa. B Heil paccMaTpuBarTC 1maru yctaHoBKu Memcached, koHbury-
pupoBaHue periMkanyy 1 pasnanusabie API Memcached Ha pasHbIX SI3bIKaX MpoOrpam-
MMUPOBaHMSI.
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ImaBa 5 «PasdeneHue OaHHblx 6ONbUIUX 00BemM08» OOBSICHSIET, KakMM 06pa3om
B MySQL 8 MOKHO paszensiTb KPyIHble 06beMbl JaHHbBIX, MCIIONb3YS Pa3JINYHbIE Me-
ToAbI pasmeneHys. OHa OxXBaTbhIBAeT pa3jaMyHbIe TUITbI pa3feaeHusl, KOTOpble MOKHO
peanusoBaTb B MySQL 8, 11 uX MCII0/b30BaHMe ¢ 6OIbIIMMY JaHHBIMMA.

ImaBa 6 «Penaukayus o1 NOCMpoeHUsl 8bICOKOOOCMYNHbIX peleHuUll» 0ObSICHSIET pea-
JIM3aIMI0 TPYTINOBO¥ perumkaiuy B MySQL 8. B m1aBe paccka3bIBaeTcsl 0 TOM, KaKUM
06pa3om OosbIlNe JaHHbIe MOKHO MacIITa0MPOBaTh M KaK periMKalus JTaHHbIX MO-
SKeT CTAHOBUTHCS OBICTPEE C UCIIOIb30BAHMEM PAa3/IMUHbIX METOIOB PEIIMKAIMNA.

I'maBa 7 «[Ipakmuueckue pekomeHdayuu no pabome ¢ MySQL 8» OCBsIIeHa JIyUII M ITPU-
eMaM KcIob3oBauyst MySQL 8 11151 60/1bIIX JaHHbIX. OHA COIEePsKUT pa3HOO6pasHbIe CO-
BETbI B OTHOIIIEHNMM TOTO, YTO MOXKHO M Uero HeJlb3s JieiaTh Mpu ucronb3oBaumy MySQL 8.

I'maBa 8 «IIpuknadHoti npozpammHeiii unmepgeiic NoSQL dns unmezpuposauus ¢ peuie-
HUAMU 0ns 6obUUX OaHHBIX» 00bsicHSIeT MHTerpainio API NoSQL 1j1s monyyeHus gaH-
HbIX. B Hell Takske IaroTcsl TTOSICHEHMST B OTHOIIeHUM TexHonoruu NoSQL 1 ee pasnnu-
HbIX API Ha pa3HbIX sI3bIKAX MporpaMmMupoBanus s coequHenus NoSQL ¢ MySQL.

I'maBa 9 «IIpakmuueckuii hpumep: uacms I. Apache Sqoop dns 06meHa daHHbIMU Mexcy
MySQL u nnameopmoii Hadoop» o6bSICHSIET, KAK MacCOBbIe JaHHbIE MOTYT 9P (GEKTUBHO
nepenaBaThcst Mexxay Hadoop n MySQL ¢ momoribsio Apache Sqoop.

ImaBa 10 «[Ipakmuueckuti npumep: uacms II. Obpadomxka coOvimuii 8 peaibHoOM 8peme-
HU ¢ nomouwvio MySQL Applier» o6bscHsieT uHTerpaunio MySQL B peskuMe peasbHOTO
BpeMmeHnu ¢ Hadoop, ureHne co6bITHIT JBOMYHOTO KypHaja cpasy nocie ux Gurcaimum
M 3amuch ux B daii B pacipeneneHHoi dainoBoit cucreme HDFS.

YT0 TPEBYETCS OIS 3TON KHUTU

dTta KHMUTra TOUTYKAT [IJIsT BaC TMUIOM IO YCTaHOBKE BCEX MHCTPYMEHTOB, KOTOPbIE BaM
MOTPEOYIOTCS, YTOOBI TPOCIEAUTb PAOOTY MPUBOAMMBIX TPUMEPOB. 11 3P dHeKTUBHO-
IO BBITIOJIHEHMSI ITPYMEPOB KOJIa, TPeICTaBJIeHHBIX B JAHHOM KHUTE, HEO6X0IMMO yCTa-
HOBUTb CJIeZIyIOlllee TIpOrpaMMHOe obecrieueHmne:

O MySQL 8.0.3;

O Hadoop 2.8.1;

O Apache Sqoop 1.4.6.

Inq Koro 3TA KHUIrA NPEAHA3HAYEHA

dTa KHMra IpegHasHaueHa s afMMHMUCTPaTopoB 6a3 maHHbix MySQL 1 mpodeccuo-
HaJIbHBIX CITeLIMAJIMCTOB 110 OOJIBILIMM JAaHHBIM, KOTOPbIE XOTIT MHTErpupoBaTh MySQL
1 Hadoop c 1ebio peanusainy BbICOKOMPOMU3BOAUTENHHOTO pPeIllleHus Mo 06paboT-
Ke 60JIbIIMX JaHHbIX. HEKOTOPBI MpeaplayIiyii OIbIT paboThl ¢ peasunonHoi CYB]I
MySQL 6yneT mosyieseH.

YcnoBHbIE 0603HAYEHUSA

B 5T0Ji KHUTE BBI HalifleTe PSiJi TEKCTOBBIX CTUJIEN, KOTOPBIE BhIAESIOT Pa3IMUHbIE BU-
Ibl MH(pOpMaLyu. BoT HEKOTOpbIE IIPUMEPHI STUX CTUJIEN U 0OBSICHEHME X SHAUEHMSI.

Koposbie cjioBa B TEKCTe, MMeHa Tab/ul; 6a3 JaHHbBIX, [TAToK, GaiiaoB, paciupeHus
daiinos, mytu, pukTrBHbIe URL-agpeca, BBOI JaHHBIX [I0JIb30BATEIEM U TECKPUIITOPBI
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conMaabHO cetu Twitter mokasaHbl CyieAyrUMM 06pa3oM: «U yke yCTaHOBIEHHBIE
MaKkeThl MOTYT OBITh OGHOBJIEHBI ITpM IToMoIIM diara include».
dparMeHT UCXOIHOTO KOfia 0pOPMIISIETCS CJIeAYIOIMM 06pa3oMm:

[default]

exten => s,1,Dial(Zap/1]30)
exten => s,2,Voicemail(u100)
exten => s,102,Voicemail(b100)
exten => 1,1,Voicemail(s0)

Korma mbI xO0TUM O6paTI/IT]) Ballle BHMMaHIME Ha OIIpeaeJeHHYI0 4aCTb d)parMeHTa
KOga, COOTBETCTBYIOILIME CTPOKUM MJIM 3JIEMEHTbBI BbI€/JI€HbI JKUPDHbIM IJ.IpI/I(l)TOMI

[default]

exten => s,1,Dial(Zap/1|30)
exten => s,2,Voicemail(u100)
exten => s,102,Voicemail(b100)
exten => 1,1,Voicemail(s0)

JIr0607i BBOJ, /1M BBIBOJ, KOMAHIHO CTPOKM 3aIMChIBAETCS CJIETYIOIIMM 00pas3soM:

# cp [usr/src/asterisk-addons/configs/cdr_mysql.conf.sample
[etc/asterisk/cdr_mysql.conf

HoBble TepMMHBI ¥ BasKHbIE CJIOBA BbIEIEHbI SKUPHBIM HIpudpTOoM. C10Ba, KOTOPhIE
BbI BUIJITE Ha 3KpaHe, HAIIPMMeEDP B MEHIO UJIM IMaJOTOBbIX OKHAX, ITOSIB/ISIIOTCS B TEKC-
Te crenyromyM obpasom: «Haskatme kHomku Next (Jlanee) mepeBogUT BacC Ha CIeIyI0-
LI SKpaH».

g
| & TpenynpexneHns UM BaxHble NpMMeYaHns 0TobpaxaloTcs B 3TOM none.

Q CoBeTbl 1 NnpuUeMbl NOABNAKOTCA TYT.

OT3bIBbl M MOXENAHUS

MbI Bcerpma pagbl OT3bIBAM HAIIMX UMTaTeneit. PacckaxkuTe HaM, YTO BbI JymMaeTe 06
9TO¥ KHUTE — UTO IMOHPABWIOCH UJIU, MOXKET ObITh, HE TTIOHPABWIOCh. OT3bIBbI BasKHbI
IJIST HAC, YTOOBI BBIITYCKATh KHUTH, KOTOPbIE OYIYT /IS BAC MAKCYMMAJIbHO TTOIe3HbI.

Brl MOkeTe HammcaTh OT3bIB MIPSIMO Ha HalleM carite www.dmkpress.com, 3aiias Ha
CTpaHUIy KHUTU, U OCTaBUTh KOMMeHTapuii B pazaene «OT3bIBbI U pelieH3Un». Taxke
MOXHO TTOIaTh NMChbMO MIABHOMY pefakTopy Io aapecy dmkpress@gmail.com, mpu
9TOM HaNMUIINTe Ha3BaHMEe KHUTU B TeEMe MUChbMa.

Ecin ecTb TeMa, B KOTOPO#1 BbI KBAIM(UIIMPOBAHBI, 1 BbI 3aMHTEpECOBaHbI B HaMMCa-
HUUM HOBOJ KHUTH, 3aTIOHMUTe (POpMY Ha HallleM caiiTe 1o agpecy http://dmkpress.com/
authors/publish_book/ mnn HanuimuTe B M30aTeAbCTBO 1O aapecy dmkpress@gmail.com.

CKAYMBAHME MCXOAQHOIO KOOA NMPUMEPOB

CxkauaTb (aitjabl C JOMOJHUTENbHON MHGOpMaIMei sl KHUT u3garenbcrBa «JIMK
[Ipecc» MokHO Ha caiiTe www.dmkpress.com Wi WwWw.AMK.pd Ha CTpaHMUIle C OIuca-
HJEM COOTBETCTBYIOIIEl KHUTH.


http://www.dmkpress.com
mailto:dmkpress@gmail.com
http://dmkpress.com/authors/publish_book/
http://dmkpress.com/authors/publish_book/
mailto:dmkpress@gmail.com
http://www.dmkpress.com
http://www.дмк.рф
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CnuncoK ONEYATOK

XOTsT MbI TIPUHSIIY BCE BO3MOSKHBIE MePbI JIJISI TOTO, YTOOBI YIOCTOBEPUTDHCS B KAUECTBE
HaIIMX TEKCTOB, OIMOKY BCe paBHO cry4yatoTcs. Ecu Bbl HajiieTe OmMMOKY B OMHO 13
HaIlMX KHUT — BO3MOYKHO, OIIMOKY B TEKCTE WJIN B KOJe, — MbI OyJeM OueHb OJ1aro-
IapHBI, eC/IM BbI COOOIIMTE HaM O Heli. ClenaB 3To, BbI M30aBUTE APYTUX UUTATENIEN OT
pPacCTPOMCTB U MMOMOKETE HaM YITYUIINTD MOCTeAYIONIe BePCUY ITO KHUTH.

Eciu BbI HalimeTe Kakye-mMb0 ommMoKM B KOfle, MOKaITyiicTa, COOOIIUTE O HUX IJIaB-
HOMY pefakTopy 1o aapecy dmkpress@gmail.com, ¥ MbI UCTIPaBUM 3TO B CJIEAYIOLINX
TUpaXKax.

HAPYWEHWE ABTOPCKMX NPAB

IupartcTBO B MIHTEpHETE MO-TIPEKHEMY OCTAETCSI HACYI[HO mpobiemoii. Vi3marenb-
ctBa «IMK ITpecc» u Packt oueHb cepbe3HO OTHOCSITCSI K BOITPOCAM 3aIIUThI aBTOPCKUX
IIpaB U INLeH3poBaHus. Eciu BBl CTONIKHeTeCh B VIHTepHeTe C He3aKOHHO BbITIOJTHEH-
HOJ KoTMeli 100071 Hallleil KHUTH, TTOXKaIyiicTa, COOBIIMTe HaM afpec KOMUM U Beb-
caitta, yTOObI Mbl MOIJIY IPUMEHUTH CAHKI[UM.

[ToxkamnyiicTa, CBSDKUTECh C HAMM 10 aZipecy 3JeKTPOHHOM nmodThl dmkpress@gmail.
COM CO CCBUJIKOJ Ha MONO3pUTe/IbHbIe MaTepualbl.

MbI BBICOKO I1€eHMM JTI00YI0 TTIOMOILb IT0 3al}Te HalllKX aBTOPOB, IOMOTAIOIIyI0 HaM
[IPeOCTaBIISITh BAM KaueCTBEHHbIe MaTepuabl.


mailto:dmkpress@gmail.com
mailto:dmkpress@gmail.com
mailto:dmkpress@gmail.com
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BeeneHue B 60sbluMe AaHHbIE
n MySOL 8

CeroiHst MblI JKMBEM B 31TOXY 1M poBu3aimu. Mbl MPOM3BOAVM OTPOMHOE KOJTMUYECTBO
JAHHBIX IO MHOTMM HAIPaBJEHMSIM: COIIMAIbHbIE CETH, TTOKYIIKM B IIPOAYKTOBbIX Ma-
rasyHax, TPaH3aKIUM MO0 OAHKOBCKMM/KPEOUTHBIM KapTaM, 5JeKTPOHHbIE IUChMa,
XpaHeHle TaHHBIX B o6iaKkax ¥ T. . OOUH 13 MePBbIX BOMIPOCOB, KOTOPBI MPUXOOAUT
Ha YM: TOJyJaeTe JM BbI MAaKCUMAaTbHYIO0 OTAAUYY OT COOpPAHHbBIX JaHHbIX? [IJIT 3TOTO
IIyHAMM JAHHBIX MbI JO/DKHBI MMETb COOTBETCTBYIONIME MHCTPYMEHTBI, YTOOBI MOKHO
OBLIO TIONTYYATh 3TU TaHHbIE B OPTaHM30BAHHOM IOPSIIKE, KOTOPBIi MOT ObI MCITONTb30-
BaThCS B PA3JIMUHBIX 06/IACTSIX, TAKMX KaK HayYHbIE MCCIeIOBaHMS, Tlepeaava JaHHbIX
B PEXMMe peasibHOTO BpeMeHM, 60pbba ¢ MPecTymHOCTbI0, OOHAPYKeHE MOIIEHHU-
yecTBa, 1MdpoBast mepcoHanMM3anust u T. A. Bce 9TM maHHbIe AODKHBI (DUKCUPOBATHCS,
XPaHUTBCS, OTBICKMBATBCS, COBMECTHO MCITOJNIb30BAThCs, TIepeIaBaThCsl, aHAIMU3UPO-
BaThCSI ¥ BU3YaIM3MPOBATHCS.

AHaNMM3 CTPYKTYPUPOBAHHBIX, HECTPYKTYPUPOBAHHBIX MM TOTYCTPYKTYPUPOBAH-
HbIX JAHHBIX TIOMOTAeT HaM OOHAPYKMBAThb CKPbITble 3aKOHOMEPHOCTY, TeHIEHIUN
PBIHKA, KOPPEJISIIUN, TUUHBIE TPeAITOUTEeHNS U T. . C TOMOIIbIO TTPaBUIbHBIX MHCTPY-
MEHTOB 06pabOTKM 1 aHa/IM3a OPraHM3aLMs JTaHHBIX MOKET IIPUBECTY K TOpaso Tyd-
IIM MapKeTHHTOBBIM IIaHAM, JOTIOTHUTETbHBIM BO3MOKHOCTSIM ITOJTyUEHMST JOX0/a,
VAYUIIEHNIO 00CTYKMBaHMsI KIIMEHTOB, 60Jiee 3I0POBOI OTIepalMoHHOI 3 (GeKTUBHO-
CTY, KOHKYPEHTHbIM ITPEMMYIIEeCTBaM M MHOTOMY APYTOMY.

Kaskmast KommaHusi co6MpaeT JaHHbIe U UX UCITONb3YeT; OMHAKO, YTOOBI 06€CIIeUnTh
MMOTEHIIMAIbHBIN yCIleX, KOMIIAaHMSI JO/KHA MCIIONb30BaTh MaHHbIe 3¢ GdeKTUBHEE.
Kaskmast KoMmaHusl TO/KHA CO3/IaBaTh MPSIMbIe CChUIKM Ha BbIBeJIEHHbIE TaHHbIE, KO-
TOpbIe MOTYT YIIYUIIUTDb GM3HEC IIPSIMO MJIY KOCBEHHO.

Xopor1iio, Terepb y Bac eCTb OOMbIINE JaHHbIE, IO KOTOPHIMY OOBIYHO ITOIpasyMe-
BaeTCsl KPYITHbII 06beM JAHHbIX, M Bbl BBIIIOTHSIETE aHAIN3 — pa3Be 3TO BCe, YTO BaM
HYKHO? [IepskuTech! [Ipyrum Hanbosee BaXKHbIM (aKTOPOM SIBJISIETCS YCITENTHAS MOHe-
TU3aIMs JaHHbIX. VITak, MPUTOTOBBTECH U MIPUCTETHUTE PEMHU — Ceifyac Mbl O6BSICHUM
BaKHOCTb OOJTBIINX JAHHBIX!

B 3T0Ji 1aBe MbI paCCMOTPUM IIPUBEIEHHbIE HYDKE Pa3/esibl, YTOObI BHISCHUTD POJIb
OOMBIIMX JAHHBIX B CETOMHSIIHEN KU3HM M OCHOBHBIE MIATH YCTAHOBKY PEISIIIMOHHOI
CYBJ MySQL 8:

O BasKHOCTb OONBIINX TAHHBIX;

Q SKM3HEHHbIN LMK 60/IbIINX JAHHbIX;
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YTO TaKOe CTPYKTYPUPOBaHHAs 6a3a JaHHbIX;

ocHOBbI MySQL;

HOBbIe (QYHKIMOHAIbHbIE CPeCTBA, BBeneHHble B MySQL 8;
npeuMyIecTBa ucrnonab3oBanusg MySQL 8;

kak yctaHoButb MySQL §;

sBosmonyist MySQL f1j1st 60/IbIINX JaHHbIX.

(ONONCNONONE)

BAXHOCTb BONbLIMX OAHHbIX

BaskHOCTH 60/BIINX JAHHBIX ITPOMCTEKAET He TOITBKO M3 TOTO, CKOIBKO JaHHBIX Y BaC
eCTb, a, CKOpee, 13 TOTO, UYTO MMEHHO BbI COOMpaeTech C JAHHBIMU AeaTh. [JaHHbIe MO-
TYT OBITH ITOTYYEHbI ¥ IPOAHATMU3MPOBAHBI U3 HEITPeACKa3yeMbIX MCTOUHUKOB ¥ MOTYT
OBITD MCITOIH30BAHBI JJIS1 pEIIeHMSI MHOTMX BOITPOCOB. [laBaiiTe TOCMOTPMM Ha IpuUMe-
PbI UCITOJIb30BAHMS, IIPEICTABIISION[ME BasKHOCTD JIJISI PeaTbHOM SKU3HM, TIOCTPOEHHbIE
Ha M3BECTHBIX CIIEHAPUSIX C TTOMOIIbIO OOMBININX AAHHBIX.

Cnepmyromuit H/Ke PUCYHOK TIOMOTAeT HaM IOHSITh XapaKTep pelleHus o 06pabor-
Ke O0JBIINX JAHHBIX, 00CTYKMBAIOIIETO PA3IMYHbIE OTPACTM ITPOMBIIUIEHHOCTH. XOTS
9TO He OOIIMPHBIN CIMCOK OTpacielf, B KOTOPbIX OOblIMe AAaHHbIE UTPAIOT BAKHYIO
poJb B OM3HEC-PeIIeHNsX, faBaiiTe 00CYAM 3TU HECKOIbKO OTpaciieii:

=
0Z0
Ku6epbesonac- L G

HOCTb ®
MapkeTtuHr

Habop
nepcoHana

JHepreTuka

EO}] b|_|_| M E 06p=asosa=Hme
NAHHbIE

Jloructnyeckas
Liernoyka

CoumanbHble Meaua

KOHTeHT couManbHbIX Meaua — 3TO I/IH(bOpMaI_U/IH, PAaBHO KaK U BSaMMOL[eﬁCTBMH, Ta-
Kyne Kak IMpoCMOTPB&I, HaﬁKI/I, ,ZLEMOI‘pa(bI/IH, dKIO VM, YUTATE/IN, YHUKAJIbHbIE ITOCETUTE-
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Ji, KOMMEeHTapuu 1 ckaumBauusi. [[0aTOMy eciu paccMaTpuBaTh COLMaabHbIe Meaya
u GosbllIyMe JaHHble, TO OHM B3aMMOCBSI3aHbl. B KOHIIe KOHIIOB, BasKHO TO, KaK Ballly
YCUJTVSI, CBSI3aHHbBIE C COLIVATbHBIMMU Me[I1a, CIIOCOGCTBYIOT OGM3HECY.

Q S1 HaTKHYNCSA HA OZHO 3aMeyaTeNlbHOE BbICKA3blBAHME: HET TAKOr0 MOHATHMS, KaK LOX0[, OT MHBEC-
TUUMIA B COUMANbHbIE MeamMa, — 3TO BO BCEX CMbIC/IAX A0X04 OT MHBECTMLMI B Bu3HecC.

OmHuM 13 MpuMevaTeIbHbIX IPUMEpPOB BO3MOXKHOCTEl GO/bIINX JaHHBIX B Face-
book siBisieTcs npemocrapieHue uHGopmanyy 06 obpase KM3HU OTpebuTeNe, maod-
JIOHAaX TIOMCKA, CUMIIATUSX, AemMorpaduu, MOKynaTeabCKMX MPUBbIUKAX U T. . Face-
book xpaunT okono 100 IT6 ganHbIX ¥ HakarMBaeT 500 T6 JaHHBIX [TOUTU eKeTHEBHO.
C y4eToM KOJIMYEeCTBa HOAIMCUMKOB U COOPAaHHbBIX JaHHBIX OXKMUIAETCS, UYTO B GIImsKaii-
e TpU rofa 3TOoT 06beM coctaBUT Gosee 60 3eTTabaiit. YeM Gosbllle JAHHBIX Y BaC
€CTb, TeM OOJIbllle aHAJIUTUUECKO 06pabOTKM BbI MOXKETe IIPOBOAUTH C ITOMOIIbIO
CJIOKHBIX MTPELM3MOHHBIX ITOIXOI0B [IJIsT [IOTYUEH NS JIYUIeil OTAaYM OT MHBECTUIIMIA
(ROI). MHpopmanys, IMoxydYeHHasT U3 COLMAIbHBIX Meya, TAKKe MCIIOIb3YeTCs Mpu
OTC/IEKMBAHMM 11€JIEBO ayIUTOPUM Ha TIPeaMeT IIPUBIEKATeTbHOCTH U MIPUOBIILHO-
CTY peKJIaMBbl.

Facebook mMeeT ymMHblIiT cepBucC o, HasBaHueM Graph Search, koTopblit momora-
€T BaM BBIIIOIHSTh PACIHIMPEHHBII ITOVUCK 10 HeCKOJIbKMM KpuTepusim. Hampumep, Bbl
MOKETEe MCKATh Ji00ell My#CK020 noaa, ¥usyujiux 8 Axmadabade, komopsle pabomarom
8 KNOWARTH Technologies. Google Takyke ITOMOraeT BaM YTOUHSITb MOVUCK. Takue BUIbI
IOMCKa ¥ GUIBTPOB MMM He OIpaHMUMBAIOTCS; IOMCKOBBIN 3aIIPOC TAKKe MOKET CO-
Iep>kaTh 06pasoBaHMe, MOMUTUIECKME B3IJISAbI, BO3PACT U uMs. TakuM ke o6pa3om
BBI elIlle MOsKeTe 3aIpaliBaTh oTeu, hoTorpaduu, IecHu 1 MHOTOe Apyroe. BoT 3mech
KaK pa3 ¥ HaxXOOMUTCS OTHada OT OM3HeC-MHBEeCTULMIE koMmnaHuu Facebook, KoTopas
MIpeIoCTaB/IsSeT CBOV PeKIaMHbIe YCIYyTy, OMMPAIONMecs: Ha KOHKPETHbIe KPUTEPUH,
TaKye KaK PEervoHbl, MHTEePEeChl UV Apyrue crienyuduueckyie 0COGeHHOCTH M0/Ib30Ba-
TeIbCKUX JaHHBIX. Google Takke IpenocTaBseT aHAJIOIMUHYIO TIaTGOpPMy IO Ha-
3BaHneM Google AdWords.

Monutuka

Jpa 6oMbUINX JAHHBIX UIPAET BAKHYIO POJIb B IMONUTUKE; TIOTUTUYECKUE TIAPTUU UC-
MTOJIb3YIOT Pa3/IMUHbIe MCTOYHUKM JAHHBIX JJIS OTCAEKMBAHMUSI CBOUX M30MpaTeseii
M YIIyUIIeHMs] CBOMX M30MpaTelbHbIX KaMIaHMii. AHamuTH4Ieckas ob6paborka 60sb-
IIMX JAHHBIX TAK)Ke BHEC/IA 3HAUYMTEIbHBIV BKjIaj B mnepeusbpanue bapaka O6ambl
B 2012 ropgy 6yaromaps MOBBIIIEHMIO BOBJIEUEHHOCTY M OCBEIIEHNIO MMEHHO TeX TEM,
KOTOpbIe ObUIM BaskHBI 1151 M36upaTeeii.

Hapenapa Mogy cuuTaeTcss OOHMM M3 CaMbIX TEXHOJIOTMYHBIX U COLMAIBHO-Me-
IUITHO TTOAKOBAHHBIX MMOMUTUKOB B Mupe! Y Hero mouty 500 MUUTMOHOB ITPOCMOTPOB
B Google+, 30 MWITMOHOB MOAIMCYMKOB B Twitter n 35 MmuutoHOB jaiikoB B Facebook!
Hapengpa Moau coctout B naptuy BxapTust I>kauta (BJP); aHaam3 60JbIINUX JaHHBIX
HeceT IVIaBHYI0 OTBETCTBEHHOCTb 3a yCIellHble 111 naptuu BJP 1 ee napTHepoB UHaMIi-
ckue Bceobinye BoIGOPHI B 2014 romy ¢ UCMOMb30BaHMEM MHCTPYMEHTOB C OTKPBITHIM
MCXOIHBIM KOZOM, KOTOPbIE IIOMOT/IM UM BOMTY B TIPSIMOII KOHTAKT CO CBOMMM M36Mpa-
TensiMu. BJP mOTsSHyach 10 CBOMX KOJMEOIIOMIXCS M36MpaTeneit 1 qaxe A0 TeX, KTO He
ObLT HACTPOEH MUITY rOJI0COBATH, TOCKOBKY OHM ITPOBOAVIIVI MOHUTOPUHT pa3rOBOPOB
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B COIIMAJIbHBIX CETSIX, OTIIPABJISIM COOTBETCTBYIONIVE COOOMIEHMS U MCITOIb30BAJIN TaK-
TUYECKIEe TIPUEeMbI, YTOOBI YIYUIINTh CBOE BUIEeHME U36MpaTeIbHO KaMITaHWUM.

3a cemb Mecs1eB 3arons Hapennpa Moau coenan 3asiBieHMe 0 IpUOPUTETe Tyase-
TOB IIepe XpaMaMu, TIocjIe Yero nydposast KOMaHAa BHUMAaTEIbHO CjIeuia 3a pasro-
BOpaMM B COIMATbHBIX CETSIX BOKPYT 3TOTO 3asiBJieHMsI. Bbio 0OTMeueHo, 4To, 110 Kpavi-
Helt Mepe, 50% rob30BaTeseil 6bUIY COTJIACHBI C STUM 3asiBJieHreM. DTO ObLT UMEHHO
TOT C/Ty4aii, Korma BO3SMOKHOCTb 3aBO€BATh ceplia u3bupareeii 6pl1a mpeobpasoBaHa
B Muccuio Swacch Bharat, yTo o3HauaeT rurmeHuveckyio MHaui0. Pe3ynbTaThl 6bUN
OIIEeJIOMJISIIOIIVIMM ; TTIOAAep3KKa naptum BJP Beipocia moutu 1o 30% Bcero 3a 50 uacos.

Hayka u uccneposanme

3HaeTe JIM BbI, UTO C TOMOIIIBIO OOMBININX JAHHBIX paciiMdpoBKa reHOMa UeIoBeKa, Ko-
TOopasi Ha camoM Jefie 3aHsia 10JieT, Terepb MPOUCXOOUT €[iBa Y He 3a [IeHb, a 3TO M0Y-
T B 100 pa3 MeHblile CTOMMOCTH, IIpecKa3biBaemMoii 3akoHoM Mypa? Ee B 2000 rony,
korga Sloan Digital Sky Survey (SDSS, CroaHoBcKuit 111dppoBoii HeGecHbIT 0630p),
MPOEKT IIMPOKOMACIITAOHOTO MCCIeIOBaHMS MHOTOCIIEKTPAJIbHBIX M300paskeHmii
M CIIEKTPOB KPACHOTO CMeLIeHMs 3Be3[, U TajakTHK, HauyajJ coOupaTh aCTpOHOMMUYE-
CKMe ITaHHbIe, 3TOT c60P MPOUCXOOMI CO CKOPOCThI0 0Koyio 200 I'6 3a HOUB, UTO B TO
BpeMsI 6bI0 HAMHOTO BBIIIIE, YUeM AaHHbIe, COOPaHHbIE 32 BCIO MICTOPUIO ACTPOHOMMA.
HanmonanbHOe yIipaBjieHMe 110 a9pOHaBTHUKeE U UCC/IeJ0BaHMI0 KOCMUYEeCKOTro
npoctpancTBa (NASA) MMPOKO UCIIONb3YET OOMbIINE TaHHbIE, YUUTHIBAST OTPOMHbIN
06beM HayuHbIX McciaemnoBaHmii. NASA cobupaeT maHHbie co Bceit COMTHEUHOI CHCTeMBbI,
YTOOBI PACKPBITh HEM3BECTHYIO MH(POpMAIHIo 0 BcesleHHOI; ero MacCUBHAsI KOJUTEKIINSI
JIaHHBIX SIBJISIETCS BSKHBIM aKTMBOM [IJISI HAYKM M UCCIeNOBaHUil U TIpUHecIa Moib3y
Ye/JI0OBEUYeCTBY MO pasjnMyHbIM HampasiieHusM. NASA mosnydyaeT gaHHbIe, XPAaHUT UX
" 3 PeKTUBHO UCIOIb3YeT CAMbIMU Pa3HbIMU criocobamu. CiryyaeB MCIIOTb30BAHUS
JaHHBIX areHTCcTBa NASA Tak MHOTO, UTO MX ObLJIO ObI TPYIHO 3/4€Ch ITePeUNCTATD!

JHepreTuka

OnHa U3 BeoyIIyuX SHEPreTMYeCKUX KOMITaHMiI B IHAMM ITOMOraeT ylIy4diaTh oTpe6-
JIeHVe SHePTUM C MOMOIIbIO MTPeACcKa3aTeTbHOr0 aHaaM3a O0MbIINX TaHHBIX, [TOMOTa-
IOIIET0 CTPOUTH Oojiee ITPOYHbIe OTHOIIEHMS C KIMEeHTaMM. JTa KOMITaHMS TTOIK/II0Ya-
eTcs K 6osiee yeM 150 KOMMYHAaJIBHBIM YCTyTaM M 0OCTY>XKMBaeT 6ojee 35 MUITIMOHOB
JOMAIIHUX XO3SICTB OJIs1 YAyUILIeHUs] UCIIO/b30BaHMSI SHEPTUM U CHMKEHMST 3aTpaT
" BbIOpOCOB yriepoaa. OHa TakKe MPeIoCTaB/sIeT aHATUTUUECKYE OTYEThI TOCTABIIM -
KaM KOMMYHAQJIbHBIX YCIIYT, COCTOSIIMX U3 Gomee yeM 10 MWITMOHOB TOYEK JAHHBIX
KaKIbIN IeHb, C 1IebI0 IeJIOCTHOTO 0630pa MCIIOAb30BaHMS IJISI AaHATUTUUECKUX T1e-
Jieil. BbITOBbIe KIMEHTHI MMOMY4YaloT 3TU OTYETHI B CUEeTax, KOTOPble MOKa3bIBAIOT, IIe
noTpebieHne SHEPTUM MOKET ObITh YMEHbBIIIEHO, ¥ TEM CAMbIM HEITOCPeICTBEHHO I10-
MOTAIOT IMTOTPEOUTENSIM ONITUMU3UPOBATD 3aTPAThI HA SHEPTUIO.

O6HapyXeHne MOLIEeHHUYeCcTBa

Korpa menmo moxoaut no 6e3011acHOCTY, OOHAPYKeHMSI MOIIIEHHMYECTBA MU COOTIone-
HMS 3aKOHOZATeIbHBIX TPEOOBAHMIA, GOIbINNE SAHHbBIE — 3TO Ballla BTOPAs ITOJIOBMHKA,
¥ MUMEHHO eC/IM Ballla BTOpasi II0JI0OBMHKA [TOMOraeT BaM B BbISIBJIEHMI U IIPENOTBpale-
HUM TIPOGJIEM, IIPEsKIe YeM OHM YIapsiT, TO 9TO CTAHOBUTCS «30JI0TOM CepeIMHOM» IJist
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613Heca. BosbIIyIo YacTh BpeMeHM MOLIIeHHMYEeCTBO 0OHAPYKMBAETCS y3Ke TI0C/Ie TOTO,
KaK OHO IIPOM301IJI0, KOT/Ia BaM, BO3MOXKHO, yKe ObIT HaHeceH yiep6. [Tocreayormye
I1aru, O4eBUIHO, 6YIyT MUHUMMU3MPOBATD BO3AEICTBIE U YIYUIIaTh 00J1aCTU, KOTOPbIE
MOTYT ITOMOYb BaM ITPeIOTBPATUTh €ro MTOBTOPEHNE.

MHorMe KOMIIaHUY, KOTOPbIe BOBJIEUEHBI B CAMble Pa3HbIe TUITBI 00PaOOTKM TPaH3-
aKIMii MU TIPETeH3MIA, IIMPOKO MCITOMb3YIOT METOIbI OOHAPYKEHMSI MOIIEHHUYECTBA.
ITnaTdopMbl GOTBIINX JAHHBIX TOMOTAIOT UM aHAJIM3UPOBATh TPAH3AKIMMA, TPETEH3UN
U T. . B PEXMME PeabHOTO BpEMEHM, a TAK)Ke TEHAEHIMY UTY aHOMaJ/IbHOE TIOBeIeHe
IS TIPeIOTBPAIeHMs] MOIIeHHUYECKUX e ACTBIUIA.

AreHTCTBO HaIMOHA/IbHOI 6e3omacHocTu (AHB) Takke 3aHMMAaeTCsl aHaIUTHUYe-
CKO¥1 06pab0TKO# GOJBINMX JAHHBIX, YTOOBI CPHIBATH IJIAHBI TEPPOPUCTOB. C IIOMOIIIbIO
TepeioBbIX METOIOB OOHAPYKEHMSI MOIIIEHHMYECTBA HA OCHOBE OOJBIINX JAHHBIX MHO-
rVie opraHbl 6€30MacHOCTY MUCIIOAb3YIOT MHCTPYMEHThI 6OJIBIINX JaHHBIX JIJIS IIPOTHO-
3MPOBAHMS MIPECTYITHON AeSITeIbHOCTY, MOIIEHHMYECTBA C KPEIUTHBIMY KapTaMu, OT-
JIaBJIMBAIOT MIPECTYITHUKOB U MPEeAOTBpamaioT KubepaTaku. C KaXKIbIM JHEM, II0 Mepe
TOTO KaK M3MEHSIOTCSI CXeMbI MOIIIEHHMYECTBA, HeCOOTIONEeHNST 3aKOHOIATeTbHBIX Tpe-
O0BaHMIT U HAPYIIEHUS] CUCTEeM 0e30ITacHOCTM, COOTBETCTBEHHO, CTAHOBSITCS Bce 6O0-
raye MeTOZbl MPOTMBOOGOPCTBA MOIIEHHUYECKUM TPaH3aKLMSIM CO CTOPOHBI OPraHOB
6e301acHOCTHM, YTOOBI MATH HA AT BIIEPeIN AJII TAaKUX HeXKeaTebHbIX CIIeHAPUEB.

3ppaBooxpaHeHue

B HacTosiiee BpeMs TpeKep 3I0POBbS Ha 3aIlsICThe — 3TO BecbMa OObIIeHHAas Belllb;
OITHAKO C TIOMOIIbIO GOTBIINX JAHHBIX OH HE TOJBKO ITOKAa3bIBAET BaIly IMUHYIO TTaHETh
MOHUTOPMHTA UM M3MEHEHMS TIOKa3aHUi C TeYeHNEM BpeMeHMU, HO U JaeT BaM CO-
OTBETCTBYIOIIME TIPEIJIOKEHNSI, OCHOBAaHHbIE Ha MEAUIIMHCKUX JaHHbIX, KOTOPbIE OH
cobupaer AJIs yIydlieHus Ballero paiyoHa, a Takke aHaIuTudecKue hakThbl O TAKUX
JIIOASIX, KaK Bbl. TakKMM 00pa3soM, U3 MPOCTHIX HAPYUYHBIX TPEKEPOB 30POBbS MOKHO
MTOJTYYUTh MHOTO CBEJEHMI, KOTOpble MOTYT YIYYIIUTDb 3[0POBbe TaiyeHTa. Komrma-
HUU, TIPEOCTABJISIIONIME TaKMe YCIYTH, TaKKe aHAIM3UPYIOT BAMSHME Ha 3J0POBbE,
MIPOC/IEXMBaAsT TeHOeHIM. [IocTeleHHO TaKye HOCMMbIe YCTPOVICTBA TaKKe HauMHAa-
IOT MICII0JIb30BAThCS B OTIEIEHMSIX HEOTIOKHOV MeIUIIMHCKOV ITOMOIIM AJIST GICTPOTO
aHa/M3a XapaKkTepa HeOTOKHBIX BOCCTAHOBUTEIbHBIX MEp CO CTOPOHBI Bpaya.
Vcrionb3ysl naHHbIE, HAKOIUIEHHBIE TOCYIaPCTBEHHBIMM YUPEKIeHUSIMM, baitibl co-
LIMaIbHBIX CITYKO, OTUETHI O TPaBMaTM3Me U KIMHUUYECKMEe HaHHble, GOJbHUIILI MOTYT
ITIOMOYb OIIEHUTH MTOTPEOHOCTM B 3[IpaBOOXpaHeHNu. ['eorpadmyeckye CTaTUCTUIECKMEe
JaHHbIe, OCHOBAHHbIE Ha MHOTOUYMCJIEHHBIX (PakTOpax, OT POCTa YMCIEHHOCTM Hacele-
HUS ¥ 3a60/1eBa€MOCTH 10 TIOBBIIIEHNS] KaueCTBa SKMU3HU JIIOMIEli, COTTOCTABISIOTCS ISt
oTIpefiesieHNsT HATMUMST MeAUIIMHCKUX YCITYT, MAIlMH CKOPO¥ TIOMOIIM, CITY>KO SKCTpeH-
HOJ1 TTOMOIIY, TUTAHOB 60PBOBI € TaHIeMIMEl U APYTUX COOTBETCTBYIOIIMX CTYKO 34 paBo-
oxpaHeHMs. Bce 3Tu Mepbl, KOTOPbIE OCYIIECTBIISIOTCS HECKOIbKUMM YIPEKIEHMUSIMY HA
PEry/ISIPHOI OCHOBE IS ITPOTHO3MPOBAHMS SITMIE MU IPUTITIA, TIOMOTAIOT CBECTH K HYITIO
BEpOSITHbBIE IKOJIOTMYECKIE OTTAaCHOCTH, PUCKM JIJIST 3T0POBbsSI I HETaTUBHbIE TEHIEHIINA.

busHec-kapTupoBaHue

Kommnaumns Netflix MmMeeT MU/UTMOHBI MMOAIIMCYMKOB; OHA MCIIOAb3YeT OOJbIIMe JaH-
HbIe ¥ aHAIMTUYEeCKIMe TaHHbIe O IIPMBBIUKAX ITOAIMCUYMKOB Ha OCHOBE BO3PacTa, I1ojia
1 reorpadunyuecKoro MojaokeHus, YTOObI MHAMBUAYATbHO HACTPAMBATh T aCIEeKThI, KO-



26 <« BseneHuve B bonblune aaHHble U MySQL 8

TOpbIe, KaK 0Ka3aJI0Ch, FeHEPUPYIOT GOJIBIIYIO NeJIOBYI0 aKTUBHOCTb B COOTBETCTBUM
C OKUTAHUSMY KOMITaHUU.

Kommnauust Amazon ere B 2011 romy Havasma npucykaaTh $5 cBouM KiveHTaM, KO-
TOpbIE UCITONb3YIOT MOOWIIbHOE TIpuiIoskeHe Amazon Price Check i1t ckaHMpOBaHMS
MIPOIYKTOB B MarasuHe, 3aXBaTa M300paskeHMS ¥ ITOMCKA CaMbIX HUM3KMX I1eH. OHO TaK-
>Ke MMeJI0 BO3MOYKHOCTb TIPOCTaB/ISATh BHYTPEHHIOIO IIeHy Mara3uHa Ha ToBapbl. Posib
OOMBINIMX MTaHHBIX 3aK/II0Yagach B TOM, UTOOBI BCI0O MHGOPMAILMIO O TOBapax MOXKHO
OBLIIO YBSI3aTh C TOBapaMy Amazon JJist CpaBHEHMs 1eH ¥ TeHIeHIMIi KIMEeHTOB U, CO-
OTBETCTBEHHO, MJIAaHMPOBATh MAapKETUHTOBbIE KAMITAHUM U TIPE[JIOKeHUS Ha OCHOBE
IIEHHBIX JAHHbIX, KOTOPbIE€ aKKYMY/IMPOBAINCH, UTOOBI JOMUHMPOBATH Ha OBICTPO pas-
BMBAIOIEeMCSI KOHKYPEHTHOM PbIHKE 3JIeKTPOHHOI KOMMEePIUM.

Kommnauus MakgoHaabac umeet 6omee uem 35 000 MECTHBIX PeCTOPaHOB, KOTOPbIE
06CTYKMBAIOT OKOJIO 75 MWITMOHOB KJIMEHTOB B 6os1ee uem 120 crpaHax. OHa MUCIIO/b-
3yeT GoJIbIlie OaHHbIe, YTOOBI MOMYUATh IPEICTABIeHNEe O TOM, KaK YIYUIIUTh OIbIT
KJIMEHTOB, U TIpefjaraeT KiaoueBbie (HaKTOpPbl KOMITAHMM, TaKMe KaK COCTaB MEHIO,
PO OKUTENbHOCTh OXXUIAHMS B OUepeu, pasMep 3aKka3a U MOJe/ib 3aKa30B KJIMeH-
TOB, YTO B COBOKYITHOCTY TIOMOTaeT MM ONTUMM3MPOBaTh 3QPEKTUBHOCTh CBOUX OIle-
panuii ¥ MHAMBUAYAIbHBIX HACTPOEK Ha OCHOBE reorpadmueckux MeCTOIONIOKEeHM
IJ1s1 obecrieueHus IPUOLUIBHOCTY OG13HeCa.

ECTh MHOTO peayibHbIX CIy4aeB VCIOIb30BaHMsI OONbIINX JaHHBIX, KOTOpPbIE M3Me-
HUJIM 4esI0BeYeCTBO, TEXHOJIOTUH, TIpeiCKa3aHusl, 3I0POBbe, HAYKY U UCCAeq0BaHMS,
3aKOH U TIOPSIIOK, CTIIOPT, OIBIT KIVEHTOB, SHEPTreTUKY, GMHAHCOBYIO TOPTOBIIIO, POOO-
TOTEXHMKY ¥ MHOTMeE Ipyrue o6aacTyu. Bosbliye JaHHble — 3TO HeOThemyieMas 4acTh
Hallesi MoBceqHEeBHO KM3HM, KOTOpast He BCeraa OUueBUIHA, HO, 63 BCIKMX COMHEHMI,
BO MHOTUX OTHOIIIEHUSIX UTPAeT 3HAUUTENbHYIO POJib B TOM, UTO MBI Jeaem. [Ipunuio
BpeMsI TTOIPOGHO PACCMOTPETD TO, KaK CTPYKTYPUPOBAH JKM3HEHHBIN MK OONbIINX
IAHHBIX. ITO JacT 6ojee YeTKYI0 KapTUHY MHOTMX 06J1acTeii, KOTOpbIe UTPAIOT 3HAYUM-
TeJIbHYIO POJIb B pa3MelleHU! JaHHBIX B TOM MeCTe, ITie OHY MOTYT ObITh MCITOJIb30Ba-
HBI 17151 00pabOTKHA.

YKV3HEHHDBIA UMK BONbLUMX JAHHBIX

MHorue opraHm3anuy pacCMaTPUBAIOT 6OJbIIMe JAHHbIE He TOJbKO KaK MOIZHOE CJI0-
BO, HO M KaK MHTEJUIEKTYaJIbHYI0 CUCTEMY JISI YIydlieHus] 613Heca U MOaydeHUsI COo-
OTBETCTBYIOIIEH MHGOPMAIUK U Uei. Bosblie JaHHbIE — 9TO TEPMUH, KOTOPBINA OT-
HOCUTCSI K YIIPaBJIEHNIO OTPOMHBIM 00beMOM CJIOKHBIX HEOOPaOOTaHHBIX JAHHBIX U3
Pa3IMYHBIX UCTOUHUKOB, TAKMX KaK 6a3bl JAHHBIX, COIMATbHbIE Meaya, M300paskeHms],
CEeHCOPHOe 060pyaoBaHye, Gaiilyibl SKYpHaJIOB PETUCTPALY COOBITIIT, MHEHMS JIIOHEA
M T. A. DTV JaHHbIE MOTYT ObITb CTPYKTYPUPOBAHHBIMMY, MOTYCTPYKTYPUPOBAHHBIMMU
VIV HeCTPYKTYPUPOBAHHBIMU. [103TOMY /11T 06pabOTKM TaKMX JaHHBIX, KOTOpasi B yC-
JIOBUSIX TPAIMIIMOHHBIX ITPOLIEAYP 060pabOTKM ITpeICcTaB/Isiiia 6bI 060 CIOKHBIN U TPY-
IOEMKMIT TTPOIIeCC, UCIIOMb3YIOTCS CIIelaTbHble MHCTPYMEHTBI OOMbINNX JAHHBIX.

JKV3HEHHBIN UMK/ 60JIBIIMX TaHHBIX MOXKET ObITh CETMEHTMPOBAH HA 00bEeM, pas-
HOO0Opa3sue, CKOPOCTh ¥ JOCTOBEPHOCTh — 00bIYHO M3BecTHbIe Kak YETBIPE V (Volu-
me, Variety, Velocity u Veracity) BOJIBIIIUX TAHHBIX. /IaBajiTe KpaTKO X PacCMOT-
puM, a 3aTeM IepeigeM K 4eTbipeM dhasam SKM3HEHHOTO IMK/Ia 60NbIINX TaHHBIX, TO
eCThb CO0pPY, XpaHEeHUIO, aHAM3Y U YIIPaBIEHNIO JaHHBIMMU.
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Hwuke nmokazaHo HECKOJIBKO peaJibHbIX CI€HapMeB, KOTOPbIE JAKOT HAM Iropa3ao JIyd-
1Iee IIOHMMaHIMe YeTbIpex Vu OoIipenejeHusd GOJIBIINX JAaHHDbIX

42 3etabar (47 TpUNMOHOB
rurabaitt) AaHHbIX bynet
co3pako k 2020 ., poct
8 305 pa3 no cpaBHeHMiO

€2005T.
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6,2 Munuappa niopei -«

13 7,2 MMpOBOTO Hace- D "

JTIEHUS! MMeKOT COTOBbIE
TenedoHbl Tt

Mo oueHkam .
2,7 KBMHTUNAMOHA BaitT e
(2,35 TpunnvoHa rurabaitt) @ :
ZIaHHbIX CO34I0TCA s )
KaX[blit A€Hb

Ha 2011 r. rno6anbHblit pasmep
JaHHbIX B 30PaBOOXpaHEHMA e K 2014 r. npeanonaraercs,
OLEHMBANCA Ha ypoBHE | @ : & . uTo Byzer 425 munnmoos
150 sksabai (161 munmaps .. '-,‘ @ £ HOCUMbIX 6€CTPOBOAHLIX
rurabaii) E MOHMTOPOB 3[10P0BbA

4,1+ Munnuapaa Yacos

" BMAEO NPOCMaTPUBAETCA

Ha Youtube Kaxablit
MecsL,

410 MUAIMOHOB TBUTOB
0TNpaBAseTcs B AeHb
':' 210 MuanMoHaMK Nonb30Ba-
Treane 7 Teneit Kaxablit Mecsiy

*.35 MunnuapaoB dparmentos

L’Em;mnncmo KONNHWH oo qETblpe V i © KOHTeHTa pa3Mewaerca
8 XDaHAT, N0 MEHblEN %@ Y ...+ B Facebook Kax bl MecsL,
vepe, 100 Tepabaitr . ¥ Gonbm UX
(100 000 rvra6at) faHHbix —“+=e*
AAHHbIX

3 u3 10 BenywMX AenoBbIX
. KOMNaHwiA He AOBePSIOT UHPOP-
' MaLluK, KOTOPYIO OHM MCMONb3YIOT

CoBpeMeHHble aBToMAaLIMHbI NS NPUHATHS PelleHuit

umetor 120 AaT4MKOB, KOTOpblE
OTCNXUBAIOT Takue nokasatenu,

KaK YpOBEHb TON/IBA U AaBNEHUS
Mnoxoe ka4ecTBo AaHHbIX

CkopocTb [ I!A‘-.. BxoauTCs 3KoHoMuKe CLIA
AHanus + B 3,25 Tpunnuona aonnapo
810,
MNOTOKOBbIX 2
JAaHHbIX

: *.. 29% pecnoHAeHTOB B OHOM
' onpoce BblK He yBepeHbl B TOM,
*......" HaCKONbKO MX [iaHHbIE HETOUHbIE

Hbto-Mopkckas dongosas
6upxa pukcupyert 1 T6 ToproBoii
MHGOPMaLNK BO BPeMS Kax a0

TOProBOiA Ceccum

K 2016 1. nnaxupyercs, 4to Ha
3emne byner 20,9 Munnuappa
CeTeBbIX MOAK/IOHEHNH, NOYTH
2,7 NOAKNI0YEHNS B pacyeTe
Ha Yenoseka

O6bvem

O6beM mozpasyMeBaeT OrpOMHOe KOJMMYECTBO JAaHHbIX, TeHEPUPYEMbBIX U XPAHUMBIX
KKyt ceKyHy. CueT pa3zmMepa JaHHbIX Ha MIPeIIIPUSITUSIX BEIETCS YKe He B Tepabaii-
Tax — OH HapauuBaeTcs B 3eTTabaiitax miay 6poHTobaiitax. HoBble MHCTPYMEHTBHI [Tt
paboThl ¢ 6GOMBIIMMM TaHHBIMM B HACTOSIIIee BpeMsl, KaK IMPaBUJIO, UCIIOIb3YIOT pac-
TrpenesieHHbIe CUCTEMbI, KOTOPbIE MHOTIA MOTYT ObITh AVBEPCUPUIIMPOBAHBI TI0 BCEMY
MUDY.

OxupaeTcs, YTo 06beM HAHHBIX, TIOTYUYEHHBIX TT0 BceMy Mupy K 2008 roxy, 6ymer
K 2020 rogy reHepUpOBaTHCSI BCETO 38 MUHYTY.

PasHoo6pa3ue

PasHoo6pasie OTHOCUTCS K HECKOJIBKMM TUIIAM U XapaKTepy JaHHbIX, TAKUX KaK IT0TO-
KM HakaTuii Ha Be6G-CTpaHMIIaX, TEKCT, JaTUYMKIU, M300paske s, TOJI0C, BUIeO0, (haiiibl
SKYPHAJIOB PerucTpanym coobITHiA, 6ecembl B COLMATbHBIX CETSIX M MHOTO€E APyroe. 3TO
TIOMOTaeT JIIOASIM, KOTOPbIe TIIATEIbHO MX M3y4uaroT, 3OGEKTUBHO MX MCIIONb30BaATh
ILJIST yOTy6IeHHOTO TOHMMAaHMSL.
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70% maHHBIX B MUPE He CTPYKTYPUPOBaHbI, B YaCTHOCTY TEKCT, M306paskeHMsI, TOI0C
1 T. 1. OMHaKO paHee CTPYKTypUPOBaHHbIE TaHHbIE ObLIV MOITY/ISIPHBI M3-3a UX TOCTYII-
HOCTY IS aHa/I13a, IMTOCKOJIbKY OHM MOTYT XpaHUThCS B Qaiinax, 6a3ax JaHHbIX WIN
TOAAAI0TCS TPAAUIIMOHHBIM TTPOIlelypaM XpaHeHUs JaHHbBIX.

CkopocTb

CKOpOCTh TOJIpa3yMeBaeT CKOPOCTb FeHepUPOBAHNSI, YCBOEHUS M 06pabOTKM JaHHBIX
IJIST YO,OBJIETBOPEHMS IOTPeOHOCTel U pellleHMsT 3a7,a4, KOTOpble BO3HUKAIOT Ha ITyTU
SBOJTIOLIVY U paCIIpeHus.

KaHnasbl CcBSI3M HOBOTO ITOKOJIEHMSI, TaKMe KaK COI[MajbHble CeTU, JeKTPOHHBbIE
MMcbMa U MOGUITbHBIE TeleOHBI, TPUOABUIM CKOPOCTY TaHHBIM B OOJIbILINX TaHHbIX.
Ipo1iecc eskeTHEBHOTO OTC/IEXMBaHMS OKoyio 1 T6 mHDOPMAIMK O TOPTOBBIX COOBITH-
SIX JIJIS BBISIBJIEHMSI MOILIEHHMYECTBA UyBCTBUTEIEH KO BpeMeH!, KOTr[la MHOTJa KakK-
Iast MMHYTa MMeeT BaskHOe 3HaueHue JIJisl ITpeloTBpalleHM s MollleHHuYecTBa. [Ipocto
MIpefCcTaBbTe Pa3TOBOPHI B COIMATBHBIX CETSIX, KOTOpPbIe B CUMTAHHbBIE CEKYH/IbI MOTYT
CTAaHOBUTHCS BUPYCHBIMM; Ha TakuxX IuiaTdhopmax aHaaM3 MOMOTaeT HaM BBISIBJISTh
TeHIeHI[ 1.

MNpasauBoOCTbL

IMox TOCTOBEPHOCTDIO MIOHMMAETCS HECOTTIACOBAHHOCTD JAHHbBIX, KOTOPYI0 MOXKHO 00-
HapYKIUTh; OHAa MOXKET ITOBJIMSITh Ha 3¢ (eKTUMBHOE yIIpaBieHle M 06pab0TKy JaHHBIX.
VrpaBjieHVe TaKMMM JaHHBIMU U MPUAAHME UM LIEHHOCTU — BOT TZAe MOTYT IOMOYb
GouIblive JaHHbIe.

Korma MbI TOBOpPUM O GOMBIINX JTaHHBIX, KAUECTBO ¥ TOUHOCTH OCTAIOTCS IVIABHOM
3amayveii. Paze He paau sToro Bce KpyTutcsi? KonmnyectBo Twitter-kaHamoB sIBJIsIeTCS
MOAXOASIIIMM BapUAHTOM MPUMEeHeHUs, IJie M300MIYIOT XeIITeru, OreyaTky, Heohu-
[MAJIbHBIN TEKCT 1 a66peBMAaTypPbI; BMECTe C TeEM MbI e5KeTHEBHO CTATTKMBAEMCSI CO CIie-
HapUsSIMU, T1e GOJbINNE JaHHbIE OTJIMYHO CITPABJISIIOTCS CO CBOe paboToit B cepBepHOIA
YaCTY U MO3BOJISTIOT HAaM paboTaTh C TAKUM TUIIOM JaHHbBIX.

Ma3bl XXKM3HEHHOrO LMKAA 60/bLIMX AAHHbIX

OddekTUBHOE UCITONB30BaHNE GOMBIINX TaHHBIX C SKCIIOHEHITMATbHBIM POCTOM B TU-
max ¥ o6beMax JaHHBIX MMeeT OTPOMHBIV IMOTEHIMA sl peobpa3oBaHmsT 9KOHO-
MMYEeCKOi, TeJIOBOM ¥ MapKeTMHIOBOJ MH(OpMaLuy ¥ HapallyBaHUS KIMEeHTCKO
6a3bl. BosbIye JaHHbIE CTAIM KIIOYEBOI MAHTPOI ycIexa sl TeKYIIUX KOHKYPEHT-
HBIX PbIHKOB, J/ISI CYIIECTBYIONIMX KOMITAaHMIT ¥ PaKTOPOM, MEHSIIOIIVIM ITPaBMUJIa UTPBI
B KOHKYPEHTHO} 60pbbe /i HOBBIX KOMITaHMIii. Bce 3TO MOKeT 0Ka3aTbCsT MCTUHOI,
tonbko ecnu 3anerictByercss HEHHOCTD TAHHBIX. /laBariTe MOCMOTPUM Ha Cleqyi0-
LIMIT HV/DKE PUCYHOK:
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&

LIEHHOCTb

YnpagneHue

ﬂAHHle XpaHeHue

Kak moka3aHo Ha PUCYHKE, SKM3HEHHbII LMK/ G0IbIINX JAaHHBIX MOXKHO Pa3aelnTh
Ha yeThIpe 3Tamna. PaccMoTpuM ux noppobHee.

Céop
OTOT pasnen SIBSIeTCST KIIOUeBbIM B JXKM3HEHHOM I[MKJIe O60/MbIINX JaHHbIX. OH ompe-
JensieT, KaKo¥ TUII JaHHbIX (UKCUPYETCs B UCTOUHMKE. B KauecTBe MprMepoB MOKHO
MIPMBECTH COOP KYPHATIOB PerucTpauyuim cobbITHII C cepBepa, U3BjieueHne mpoduei
MoJIb30BaTeelt, aBTOMaTUUeCKIit 0630p opraHm3aiuii 4jsi aHaau3a MHeHU 1 cBefe-
HMiT 0 3akasax. [[pymepsl, KOTOpPble Mbl YIIOMSHY/INM, MOTYT BKJIIOUATh B cebsl paboTy
C JIOKAJTbHBIM $I3bIKOM, TEKCTOM, HECTPYKTYPMUPOBAHHBIMY JAHHBIMU U M300paskeHMSI -
MM, B KOTOPBIX MbI 6y[IeM 3aMHTepeCcOBaHbI ITO Mepe MPOABIMKeHNS Bliepe]], B KM3HeH-
HOM I[MKJIe OONbIINX AAHHbIX.

C moBbIlIeHEM YPOBHS aBTOMAaTU3alyM MOTOKOB KOJJIEKUMI JaHHBIX MEHSIOTCS
M OpraHu3aiuy, KOTopble KIacCUUecKy TPaTsIT MHOTO YCWINit Ha c60p CTPYKTYpUPO-
BaHHBIX JAHHbIX JIJIS1 aHAM3a U OLIeHKY K/II0UeBbIX TOUEK ycIiexa 6u3Heca. 3pesbie op-
raHu3aluy Terepb UCIOIb3YIOT JaHHbIe, B 0OBIUHOM C/Iyuae UTHOPMpPYeMble U3-3a UX
pa3Mmepa win ¢popmara, KOTOpble B TEpPMUHOIOTMY OOMBIINX JaHHBIX YACTO HA3bIBAIOT-
CS1 HECTPYKTYPMPOBAHHBIMM JaHHBIMU. DTU OpPraHU3alyn BCerga CTaparoTCcs UCIOb-
30BaTh MaKCMMalbHBIN 00beM MHMOpMaIuu, 6yab TO CTPYKTYPMUPOBAHHASI WK He-
CTPYKTYPUPOBaHHasl, Tak Kak [l HUX JaHHbIE NIPECTaBISIOT [EHHOCTh KaK TaKOBYIO.

IlaHHbIE MOKHO TepefaTh B IaThopMy OOMbUIMX NaHHBIX, Takyio Kak HDFS (Ha-
doop Distributed File System), 1 ux Tam KoHconmuaupoBaTh. [loc/ie TOro Kak JaHHbIe 00-
paboTaHbI C MOMOIIBIO0 TAKUX MHCTPYMEHTOB, Kak Apache Spark, nx MoskHO 3arpy3suTh
06paTHO B 6a3y maHHbIX MySQL, KOTOpasi ITOMOSKET 3aIlOJIHUTh COOTBETCTBYIOIIMMMU
JIaHHBIMM, YTOOBI TTOKA3aTh, M3 KAKMX COCTAB/STIOMMX MySQL cocTouT.
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C pocToM 06beMOB TaHHBIX U YBEJIMUEHMEM CKOPOCTH Terepb Oracle MMeeT MHTeD-
deiic NoSQL, npemHa3HaueHHBIN 1)1 TIOJICCTEM XpaHeHMsT faHHbIX InnoDB 1 MySQL
Cluster. Tlomcucrema MySQL Cluster HOTOTHMUTEIbHO IOTHOCTBIO OOXOOUT CJIO
SQL. Be3 cuHTaKCHMYECKOro aHaiu3a 1 ontumusanumu SQL gaHHbie B (popmaTte Kilou-
3HauYeHMe MOTYT BCTABJISITHCS IMPSIMO B Tabnmuiibl MySQL B 1eBsITh pa3 ObICcTpee.

XpaueHue

B aTOM pasmese Mbl 06CYIVM XpaHeHMe TaHHbIX, COOPaHHBIX U3 Pa3JIMUHbBIX UCTOUHM-
KOB. PaccMOTpuM IpyMep aBTOMaTUUYECKMX 0030pOB OpraHm3aluii Ijis aHaa3a MHe-
HMUIA, THe KaKIblii 0630p co6MpaeT JaHHbIe C pasHbIX CAiiTOB U IO KakIoMy OTo6pa-
SKal0TCS YHMKAIbHbIE JaHHbIE.

TpaguuOHHO JaHHbIE 06pabaThIBAIMUCH C TOMOIIbI0 ITporenypbl ETL (13B1eueHne,
TpaHchopManys 1 3arpyska), KOTopast KCII0Ib30BaJach Jisl cCOOpa JaHHbBIX M3 pas3ind-
HbIX MCTOYHMKOB, X M3MEHEHMS B COOTBETCTBUM C TPeOOBAHMSIMU U 3aTPy3KM B Xpa-
HUIUIIE [JIS JajbHelineir 06paboTKM Wiy oToOpaskeHus. [ MOgO6GHBIX ClieHapueB
OU€eHb YaCTO VCIOTb30BAINCh TaKMe MHCTPYMEHTBI, KaK JIEKTPOHHbBIE TaGINUIIbI, PeIsi-
uyoHHble CYB]I, MHCTPYMEHTHI OM3HEC-aHATUTUKY U T. IT., a MUHOTIA M BPYUYHYIO.

Haubosee pacripocTpaHeHHBIM XPaHUJIMUIIEM, UCITONb3YEMbIM B IIaTGOpMe 6Ob-
mux gaHHbIX, gBiasieTcss HDFS. HDFS Taxske mpemocTaBiisieT B pacIlOpsKEHME SI3bIK
3anpocoB HQL (Hive Query Language), KOTOpPbIl TTOMOTaeT BHITIOHITh MHOTME aHa-
JIUTUYECKME 3a[auy, KOTOpble TPAOMIIVIOHHO BBIMTONHSIOTCS MHCTPYMEHTaMM Oum3-
HeC-aHaJUTUKNU. MOKHO pacCMOTpeTb HeCKObKO APYTUX BAPUMAHTOB XpaHEHUST — 3TO
Apache Spark, Redis 1 MongoDB. Kaskiplit BapMaHT XpaHEHUs MMeeT CBO COOCTBEH-
HBIIi CIT0C06 paboThI B CEPBEPHON YaCT; OJHAKO OOJIBIIMHCTBO MOCTABIIMKOB XpaHe-
HUSI TIpeIOCTaBJsIeT MPUKIaAHble MporpaMMHbie MHTepdeichl SQL, KOTOpble MOTYT
MCIIO/Ib30BaThCS IJ1s JadbHellero aHanausa JaHHbIX.

Taxoke MOKeT BO3HUKHYTh CUTYyallys, KOTAa HaM HY>KHO cOOMpaTh U TeMOHCTPUPO-
BaTh JAaHHbIE B peaIbHOM BpeMeHM, KOTOpast MTPaKTUUeCcKu He TpeOyeT XpaHeHUs JaH-
HBIX 17151 OYAYIIVX 1eJieit M TO3BOJISIET BBITIOMHATh aHATUTUYECKYI0 00pabOTKY B peasib-
HOM BpeMeHMU [IJISl TOJTyYeHUsI pe3yIbTaTOB Ha OCHOBE 3aIIPOCOB.

AHanus
B sTOM pasmene Mbl 06CYIMM, KaK 9TU Pa3IMUHbIE TUITHI JAHHBIX aHATU3UPYIOTCS HA
OCHOBe YHUBEPCAJIbHOTO BOIPOCA, KOTOPBIi HAUMHAETCS CO CJIOB «UTO, €C/N...?». IBO-
JIIOLMST OPTaHM3aLMii BMeCTe C JAaHHBIMU TakoKe MOBJNMSIIa Ha HOBbIE CTaHLAPThI MeTa-
IaHHBIX, OPTaHMU3YIOIIVE UX C LIeJIbI0 IEPBUYHOTO OOHAPYKEHUS U ITepepaboTKU IJIst
CTPYKTYPHBIX MMOJIXO/I0OB, BBI3PEBAIOIIMX HA OCHOBE ILIEHHOCTU CO3[aBaeMbIX TaHHBIX.
BONbIIMHCTBO 3pesbIX OpraHM3aInii HalexKHO 06eCIIeunBaioT JOCTYITHOCTD, ITPeBOC-
XOJICTBO U LIEHHOCTH [I/1s1 6M3HeC-TI0Apas/IeIeH I C TOCTOSTHHBIM aBTOMATMU3MPOBAHHBIM
MIPOIIECCOM CTPYKTYPUPOBAHMSI METAAAHHBIX U PE3Y/IbTATOB, KOTOPbIE OYIyT 06pabaThI-
BaTbCS [/ aHa/IM3a. B 3pesioii opraHusaium, yrpasjisieMoli JTaHHbIMM, MeXaHM3M aHa-
JiM3a 06BIYHO paboTaeT C HECKOIbKUMM MCTOUHMKAMM TaHHBIX Y TUTIAMM TaHHbBIX, KO-
TOpbIe TAKKe BKIIOYAIOT B Ce0s TaHHbIE, TTOCTYTIAIOIINE B PEsKMMe PeaJbHOTO BpEMEH.
B (ase ananm3a 06pabaThIBAIOTCS ChIpbIe JaHHbIe, 111 KOTOPbIX CYBI MySQL nmeeT
3aganus MapReduce B Hadoop, KoTopbie IIPOBOSIT aHAIM3 U BBIBOAAT pesybrat. Kor-
Ia naHHbeie MySQL pacrionoskensl B HDFS, K HUM B Le/IsIX JaibHEMIIero aHaan3a MOXeT
06panaThCs OCTaabHASI YaCTh 9KOCKUCTEMbBI MHCTPYMEHTOB, CBSI3AHHBIX C TIATGOPMOIi
O0JIbIINX JAaHHbIX.
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Ynpaenenue

HeB0O3MOXHO 13BJI€Ub LIEHHOCTh JAHHBIX JIJIs1 OM3Heca 6e3 chopMyIMpPOBAHHOI TO-
JIUTUKY yIIpaBJeHMs SJAHHbIMM Ha MpakTUKe. B OTCYyTCTBUM NMPOLYMaHHOV MOIUTUKHA
yIIpaB/IeHMs JaHHBIMY TIPeAIIPUSITISI MOTYT CTOJIKHYTBCSI C HEIIPaBUJIbHO MHTEepIIpe-
Tauueit nHGopMaluy, YTO B KOHEUHOM UTOTe MOKeT IIPUBECTU K Hellpeicka3yeMoMy
yiep6y mst 6usHeca. C MOMOIIbIO YIIpaBAeHUST OONBIIMMU JAHHBIMU OpraHU3aIusI
MOXeT JOCTUTHYTb ITOC/IeA0BaTeNbHOM, TOUYHON U [eiiCTBEHHO! OCBeNOMIIEHHOCTU
B JAHHBIX.

ViipaBiieHMe JaHHBIMU OCYIIECTBIISIETCS C I€JIbI0 COOTIOMEHNS] 3aKOHOIATENTbHbIX
TpeboBaHMit, KOHDUIEHIMATLHOCTY, HOPMATUBHO-IOPUANUECKUX aKTOB U BCETO, UTO
SIBJISIETCSI 00s13aTEIbHBIM B COOTBETCTBUM C TpeboBaHUSIMU OM3Heca. B messx ympas-
JIeHV JaHHBIMM HellpepbIBHBIII MOHUTOPUHT, U3yUeHNe, TIePeCMOTpP M ONITUMM3aLUs
KauecTBa IPoIiecca Takke TOJDKHbBI YUYUTHIBATH TOTPEOHOCTY B 6€30MaCHOCTM TAHHbIX.
[0 cux mop, KOT/Ia Peyb 1A O OObUINX JaHHBIX, yIIpaBIeHNe JaHHBIMY TPUHUMAJIOCh
C JIETKOCTBIO; OHAKO, C POCTOM OOBEMOB JJAHHbBIX M UX TIOBCEMECTHBIM MCITOIb30Ba-
HUEM YTIpaBjeHne TaHHBIMM CTAJIO MPUBJIEKATh K cebe Bce Gosbliie BHUMaHUs. OHO
MTOCTENEHHO CTAHOBUTCS 06SI3aTeNbHBIM (PaKTOPOM JIJIsl JIF0OOTO MPOEKTa B 06acTu
GOJIbIINX JAHHbIX.

[TOCKOIBbKY Y HAC €CTh XOpOoIllee MOHMMaHVe KVU3HEeHHOTO [[MKJIa GOJbIINX JaHHBIX,
IaBaiiTe Terepb MoApobHee pacCMOTPUM OCHOBBI MySQL, ee mpeumymiecTBa U He-
CKOJIbKO ITPeBOCXOHBIX QYHKI[MOHAIbHBIX CPEICTB 3TOM pessuyoHHoi CYBII.

CTPYKTYPUPOBAHHBIE BA3bl JAHHbIX

MHoOTr¥e opraHM3anyuy UCIIONb3YIOT CTPYKTYPMUPOBAHHYIO 623y JaHHBIX [IJIST XpaHEHMS
CBOMX JAHHBIX B OPTaHM30BAHHOM BHJie B OTGOPMATUPOBAHHOM XpaHuIuIe. B cyr-
HOCTY, TaHHbIE B CTPYKTYPMPOBAHHOI Oa3ze MAaHHBIX MMEIOT (UKCMPOBAHHOE ITOJE,
TpesioTipeie/ieHHYI0 IIMHY AAaHHBIX, M B HUX YCTAHOBJIEHO, Kakie JaHHbIe TaM JOJIXK-
HbI XpaHUTbCS, B YACTHOCTHM YMCIIA, AATa, BpeMs, afpec, BajiwoTa 1 T. . Kopoue rosops,
CTPYKTYpa ysKe ompeeseHa 0 TOro, KaK JaHHbIe OYAYT BCTABJSATHCS, UTO JaeT 6osee
YyeTKoe MpecTaBieHue 0 TOM, Kakue JaHHble MOTYT TaM HaXoAUThCsl. KitoueBbIM Tpe-
MMYIIECTBOM MCITOJIb30BAHUS CTPYKTYPUPOBAHHO 6a3bl JAHHBIX SIBJISIETCS ITPOCTOTA
XpaHeHMsI, 3aIIpOCOB U aHaM3a JaHHbIX.

HectpykTypupoBaHHast 6a3a JaHHBIX — 3TO ITOJHASI MPOTUBOIIONIOKHOCTD; OHA HE
MMeeT uaeHTUDUIMPyeMOoii BHYTPEHHe! CTPYKTypbl. OHA MOKET MMEeTb MaCCUBHBIN
HEOPTaHM30BAaHHBIN arioMepaT WM pasjauvHble 06BEKThI. MICTOUHMK CTPYKTYpPUPO-
BaHHBIX TAHHBIX INIABHBIM 00pa30M TeHepupyeTCs MAIIMHONM, MMesl B BUAY, UTO WH-
(dbopMaiys mocTyIaeT OT MallMHbI 1 6€3 BMeIIaTeIbCTBA YeJI0OBEKA, B TO BpeMSI Kak He-
CTPYKTYPUPOBaHHbIE JaHHbIe TeHEPUPYIOTCS YesJioBeKOM. OpraHm3anim UCIoIb3yIoT
CTPYKTYPMPOBAHHbBIE 0a3bl JAHHBIX JIJIS TAKMX JAHHBIX, KAK TPAH3aKIMY 6AHKOMATOB,
O6pOHMPOBaHME aBMAOMIIETOB, CCTEMbI MHBEHTAPU3ALIMU U T. [T. TOUHO TaK sk HEKOTO-
pble opraHu3alui UCIIONb3YIOT HECTPYKTYPMPOBaHHbIE JaHHbIE, TaKe KaK 3IeKTPOH-
Hble TMCbMa, MY/JIbTMMEINUITHbI/A KOHTEHT, TEKCTOBbIE HOKYMEHTBI, Be6-CTPaHMUIIbI,
613HeC-TOKYMEHTHI U T. [I.

CTpyKTypupOBaHHbIe 6a3bl JAHHBIX — 3TO TPAAUIIMOHHbBIE 6a3bl JAHHBIX, KOTOPbIE
MCITONIb3YIOTCSI MHOTMMM TIpennpusatusiMu yke 6omee 40 yet. Tem He MeHee B COBpe-
MEHHOM MMpe 00beM JaHHBbIX CTAHOBUTCS BCe GOJIbIlle ¥ OOJIbIIe, M BO3HUKIIA 06IIast
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MOTPEOHOCTH — AHATUTUYECKAsT 00paboTKa NaHHbIX. CO CTPYKTYPMPOBaHHBIMY 6a3aMu
JAHHBIX aHATUTUKA CTAHOBUTCS BCE CJIOKHEE, TOCKOJIbKY 00BheM 1 CKOPOCTD MG POBBIX
JOAaHHBIX PACTYT ObICTpee C KaskAbIM JHEM; HaM HY3KHO HAlTH CI10co0 yIOBAeTBOPEHMS
Takux IoTpedHocTeit 3hGheKTUBHBIM U JIeiicCTBeHHbIM 0oOpa3om. Hambonmee pacmpo-
cTpaHeHHO B Mupe CVYDB]I, KoTopasi UCIONb3yeTCsl B KaueCTBe CTPYKTYPUPOBAHHOM
6a3bl TaHHBIX C OTKPBITHIM MCXOMHBIM KOOOM, siByisieTcs MySQL. Bbl TO3HAaKOMUTECH
C TeM, KaK CIeaTh 3Ty CTpyKTypupoBaHHyio CYB]I mpuromgHoii ajist 06paboTky 60J1b-
LIMX JaHHBIX, UTO B UTOTe MPUBENET K YIIPOLIeHNI0 KOMIJIEKCHOTO aHannsa. [Ipexze
BCEro aBaliTe B CJIEAYIOIEM pasnaenne pacCMOTPUM HeKOTopbie uaeu MySQL.

OcHoBbl MYSQL

MySQL — 3T0 CTpYKTYpMpPOBaHHAsI pesIiMOHHAS CUCTeMa YITpaBIeHMs 6a3aMy JaHHBIX
C OTKPBITBIM MCXOIHBIM KOJOM, XOPOIIIO M3BECTHASI B CUJIY €€ MPOU3BOIUTEIbHOCTH,
MIPOCTOTHI B UCITOJIb30BAHUY Y HAEKHOCTY. DTO Hamboiee paclpoCTpaHeHHbI Bapu-
aHT J/151 BeO-TIPMJIOKEeHNIT Ha OCHOBE PeJIIIMOHHOI 6a3bl JaHHBIX. Ha TeKyIleM pbIHKe
THICSTUM BeO-TIPUIOKeHMIi onmpatoTcst Ha MySQL, BKIouast Takye TUTaHTbl OTPacin,
Kak Facebook, Twitter u Wikipedia. OHa Taxke 3apekomMeHAoBaja cebs B KauecTBe
XOpOIIlero BapuaHTa A SaaS (IIporpaMMHOe obecrieueHne Kak CTysk6a) Ha OCHOBE
TaKuX MpUIoKeHMit, Kak SugarCRM, Supply Dynamics, Workday, RightNow, Omniture
1 Zimbra. MySQL 6bl1a paspaboTaHa 1BeacKoii Komrnanueir MySQL AB, 1 Terepb oHa
pacrpocTpaHsIeTcs U MoAAepskuBaeTcs Kopriopanuei Oracle.

MySOQL kaK pensiuMoHHas cucTeMa ynpaesieHus 6asaMu AaHHbIX

IaHHbIe B PeSLIMOHHOM 6a3e JaHHBIX XPAHSITCSI B OpraHM30BaHHOM (opMare, KOTO-
PBbIit TIO3BOJISIET JIETKO M3BJIeKaTh MHMOpMaIio. [JaHHbIe XPaHITCS B Pa3JIMUHbBIX Ta0-
JIUIAX, COCTOSIIIMUX U3 CTPOK U CTOJNOIIOB. BMecTe ¢ TeM Takske MOXKET ObITh HACTPOEHA
CBSI3b MEXIY Pa3JIMUYHBIMU TaOIUIIAMY, B KOTOPBIX 3 (MEKTUBHO XPaHSITCS OTPOMHbBIE
00BbeMBI JAHHBIX U U3 KOTOPBIX 3G HEKTUBHO U3BJIEKAIOTCSI OTOOpPaHHbIe JaHHbIE. JTO
IT03BOJISIET BBITTOTHSITH OIeparyy 6a3bl JAHHBIX C OTPOMHOI CKOPOCTBIO U TMOKOCTBIO.

Kak penguuonHas CYB/, MySQL umeeT BO3MOXHOCTM YCTaHaBJIMBATb CBSI3U
C pasAMUYHBIMM TaOMUIIAMMU 10 CXeMe OOVH-KO-MHOI'MM, MHOTVe-K-OJHOMY M ONVIH-
K-OJTHOMY, MPeIOCTaB/Isisl IepBUYHbIE KII0UM, BHEIIHME KJIIUM U MHIEKChbI. s mno-
JIy4eHMS TOUHOI MHGOPMALIMU MbI TaAK)XKe MOKEM BBITIOJHSTh COeAVHEHNST MEXIY Tab-
JIUITAMU, TaKie KaK BHyTpPeHHMe CoeJMHeHUs 1 BHellTHe COeITHeHNSI.

B MySQL 151 B3aMOZEICTBHS C PEISIIMOHHBIMM TaHHBIMM B KauecTBe MHTepderi-
Ca UCIIO/Mb3YeTCs SI3BIK CTPYKTYPUPOBAHHBIX 3ampocoB SQL (Structured Query Lan-
guage). SQL saBnsieTcs craHAapTHBIM, coryiacHO ANSI (AMepuKaHCKOMY HallMIOHAJIbHO-
MY MHCTUTYTY CTAHIAPTOB), SI3BIKOM, C TIOMOIIbI0 KOTOPOTO MbI MOKEM OTIEPUPOBATH
IAHHBIMU, BBITIOIHSS TaKye ollepanyy, Kak Co3faHue, ynajeHue, OOHOBIEHNE U U3-
BJIeUeHMe.

JInueHsupoBaHue

MHorue oTpaciau MpeAiounTaI0T TEXHOIOTUY C OTKPBITHIM MCXOAHBIM KOJOM B CUITY UX
I'MOKOCTY ¥ 9KOHOMMM CPeACTB, Toraa Kak MySQL ocTaBmiia cBOJi cjie[; Ha PbIHKE, CTaB
caMo¥i IoMyJApHOIi pensitiorHoi CYB]I nyist Be6-npuioskeHnit. OTKPBITBIN MCXOTHbBI
KOJl, 03HauaeT, YTO Bbl MOXKeTe IMPOCMaTpMUBaTh UCXOAHbBIN Koa MySQL 1 HacTpauBaTh
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€ro IT0I CBOM ITOTpe6HOCTM 6e3 KaKuX-T160 3aTpat. Bbl MOsKeTe cKauaTh MCXOIHbIE VTN
IBouuHbIe ¢aiibl ¢ caiita MySQL 1 1cmonb30BaTh UX 10 CBOEMY YCMOTPEHMUIO.

CepBep MySQL mnogmnanaet mog, geiicrBue ymiieH3nnu GNU (General Public License,
YHUBepcaabHas 06IIeIOCTYITHAS JIUIIEH3MsT), UTO O3HAYAEeT, UTO Mbl MOSKEM CBOOOITHO
€ro JCII0Mb30BaTh JIJisk BeO-TIPUIOKEHIi, COOTBETCTBYIOIIMM 06pa3soM M3ydaTh U U3-
MEHSTb ero MCXOAHbIN Kof. OH TakKe MMeeT KOPIOPAaTUBHYIO BEPCUIO C pacIivMpeH-
HbIMM (PYHKIIMOHATBHBIMM BO3MOXKHOCTSIMM. MHOTMe MpPemnpusiTés Npuo6GpeTaoT
y MySQL KopIiopaTUBHYIO HOIIEPsKKY, UTOOBI TOJyUaTh IIOMOIIb 10 Pas3/IMUYHBIM BO-
Mpocam.

HapexHocTb M MacwTabupyeMoctb

CVYBJ MySQL paboTaeT oueHb HaJeXHO, He TpeOys HIMPOKOMACIITa6HOTO yCTpaHe-
HUSI TPO67IeM 13-3a Y3KMUX MECT WK APYruX 3ameieHnii. OHa Takoke BKIIOYAET B cebs
P, YIydIIAIIMX TPOU3BOANTENbHOCTh MEXaHM3MOB, TaKMX KaK TMOdepsKKa MHAEeK-
COB, YTWJIUTBI 3arpy3Ku U Keuu namsatu. MySQL ucrnonbsyet InnoDB kak noacucremy
XpaHeHMsI TaHHbIX, KOTopast obecrieunBaeT oueHb 3 dekTuBHbie ACID-cOBMECTMMbIE
(c mommep>KKOM TpaH3aKUMOHHONM CeMaHTMKM) TPaH3aKUMOHHbIE BO3MOXKHOCTH, ra-
PaHTUPYIOIIVE BICOKYIO ITPOM3BOAMUTENBHOCTD M MaCIITaOMpPyeMoCTb. [1j1s1 06paboTKM
OBICTPO pacTyleit 6a3bl JaHHBIX MaCIITabMPOBATh €€ TTOMOTAIOT MmoacucTeMbl MySQL
Replication 1 MySQL Cluster.

CoBmecTumocTb nnatpopm

CVYB]I, MySQL mmMeeT 60/bIIyI0 Kpocc-IiaThOpPMEHHYIO TOCTYITHOCTD, UTO JejaeT ee
nomyssipHee. OHa rM6KO paboTaeT Ha OCHOBHBIX IIaTdopmMax, Takux Kak Red Hat, Fe-
dora, Ubuntu, Debian, Solaris, Microsoft Windows 1 Apple macOS. OHa Takke Ipe-
JIOCTAaBJISIET MPUKIATHONM IIporpaMMHubIii mHTepdeiic (API) nis B3auMOgeiicTBUs
C pa3JIMYHbIMU SI3bIKaMM ITpOTpaMMMpoBaHus, Takumu Kak C, C++, C#, PHP, Java, Ruby,
Python u Perl.

Bbinycku

Bot crincok maBHbIX Bepcnuii MySQL, BBIMTYILIEHHBIX 10 HACTOSILETO BPEMEHMN
Bepcus 5.0 GA 6buta BoimynieHa 19 okts6pst 2005 1.;
Bepcust 5.1 GA 6bu1a BolyIneHa 14 Hosiopst 2008 T.;
Bepcus 5.5 GA 6buta BoimyneHa 3 nexa6pst 2010 1.;
Bepcust 5.6 GA 6bu1a BoimylneHa 5 gespains 2013 .;
Bepcust 5.7 GA 6bu1a BoinyineHa 21 okts6pst 2015 1.
Terepb NPUILTIO BpeMs JJisI BbIITyCKa OCHOBHOI Bepcuu — MySQL 8, koTtopast 6b11a
aHoHcupoBaHa 12 ceHTsI6pst 2016 T. ¥ IOKa elle HaXOOUTCS B peskuMe pa3paboTku. Jla-
BaliTe MOCMOTPUM, UTO HOBOTO TTOSIBUIOCH B ITOC/IeTHE BEPCUNA.
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Hosbie Bo3MoxHocT B MYSQL 8

Komanpa paspa6otunkoB CYBJ] MySQL HefaBHO aHOHCMPOBaja CBOi OCHOBHOI pejin3
kak MySQL 8 Development Milestone Release (DMR) co 3HaUMTEIbHBIMIU OOHOBJIE-
HUSIMM U MCTIPABJIEHUSIMU TIPO6JIEM, KOTOPbIE ObIIM OUeHb HeOOXOAVIMBI B MI3MEHEHU -
X OOJIBIINX JAHHbIX.



