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Mooens Cmonéuosoit 6a3st OaHHbBIX

HBPCHEKTHBHBIEH CIenHaJbHbIE MOIeTH 0a3 JaHHBIX

OGBEKTHI XPaHEHHA TaHHBIX B CTONOGLOBOIT Gase JaHHBIX — ceMeilicTBO CTO16I0B

Koaonka (Column) — HammpocTeiimas eIUHHIA JAHHBIX

3anach (Row) — HaGOp KOTOHOK C TaHHBIMH

Cotumn famity 1

Value | Timestamp]

Row key 1

Row1
Column
Name | Value |Timestamp|
Column
Name | Value [Timestamp|
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Name | Value |Timestamp)|

CemeiictBo croa6mos (Column family) —
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HCPCHCKTHBHI:IC H cIleHAJIbHbIe MOJAeTH 0a3 JaHHBIX

Moodens Cmonéuosoit 6azst 0aHHBIX

Tepsuunblil KIK0Y — K1104 pazoenenus (partition key) + xracmepnuiii ko4 (cluster key).

Ipuep.

create table staff (department text, Kitiod pasierera KiacTeprbIil Kmod
Jfio text, (partition key) (cluster key)
age int,

role text, BT o, ST

primary key (department, fio));
insert into staff{department, fio, age, role) values (Jupexyus’, ‘Heanoe ILIL", 60, upexmop’);
insert into staff(department, fio, age, role) values (Jupexyus’, ‘Tlempoe ILIL.", 50, ‘Cosemmuux’);
insert into staff(department, fio, age, role) values (Tupexyua’, ‘Cudopoea A.I1.", 30, ‘Cexpemaps’);
insert into staff(department, fio, age, role) values (‘Ifex Nel’, ‘Kysueyoe ILIL", 44, ‘Hauamsnux’);
insert into staff(department, fio, age, role) values (‘Ifex Nel’, “Coxonoe ILIL.", 45, ‘Bpueaoup’);
insert into staff(department, fio, age, role) values (‘Ifex Nel’, ‘Huxugpopoe ILIL.", 42, ‘PaGouuil’);
insert into staff(department, fio, age, role) values (‘Ifex Ne2", ‘Cmenanoe ILIL.", 52, ‘Hauansuux’);
insert into staff(department, fio, age, role) values (‘Lex Ne2’, ‘Hosuxos HLIL", 40, ‘Bpuzadup’);
insert into staff(department, fio, age, role) values (‘Lex Ne2”, ‘Veapoe HLIL.", 35, ‘Pabowuit’);
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HCPCHCKTHBHI:IC H cIleHAJIbHbIe MOJAeTH 0a3 JAaHHBIX
Moodens Cmonéuosoit 6azst 0aHHBIX

Tpu cTPOKH B ceMeiicTBe cTonGLOB staff co 3HAYCHIAME KiIo4a pasgencHua department — < JIHpexiis’,
‘Ilex Nel’ u ‘ITex Ne2”
Rowl

L pesniz ] Column 1 Column 3 Column 5
Nams Vo Name Taie Name Ve
Tmaion M H=age | 60 Tremon I zaze | 50 Cimopona A Frage T 30
> Column2 Column 4 Column 6
Name Vaine Nams Vaie Nams Value
Fisaros W i role| Tapextop| [ Temon I Trole| Cosersum | [ Comopona A Forols | Comperass
Row?2
= olumn olumn olumn
[Ee=¥l] [ Cotumn1 Column 3 Columa 5
Tame Ve Name Value Nams Vaine
Kysueuos HH age 44 Coxonos U H-age 45 Husnpopos HH -age 47
L—— Column2 Column 4 Column 6
Tame Vaine Tame Vaie Name Value
Fmetion B orole | Fawnemse] | Comonos Hfirole | Bowannp ] | Ersmbopos Mirols | Pabom
Row3
(=2 ] [ Column 1 Column 3 Column 5
Tame Vae Name Value Name Vaime
Crsrmnos Hags|— 52 Frosmos WA azs |40 Voapon Hizaze 35
L Column2 Column 4 Column 6
Tame Vaine Tame aiue Name Value
Ceriasion V1 Wotole | Hawansinc| | Hoswmon W orols | Bpuramss Voapon AW role | Pabowtt

> insert into staff{department, fio, age, role) values (‘Tupexyus’, ‘Moposoe Hean Hearnosus’, 40, ‘un.oupexmop’);
> insert into staff{department, fio, age, role) values (‘It-omoen’, Ty6anos Hean Hearnoews’, 40, ‘Cuc.aomun’);

Bri6opka maHHbIX omeparopoM CQL (CQL — Cassandra Query Language)

select * from staff,
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HepCHeKTHBHbIe H cIleHAJIbHbIe MOJAeTH 0a3 JAaHHBIX
Moodens Cmonéuosoit 6azst 0aHHBIX

3agaga. CoGHparoTCA M 06paGaThIBAIOTCA H3MEPEHHA ¢ GONBINOTO YHCIA YCTPOHCTB (Thicadi). Obmee
KOJHYECTBO COXPAHACMBIX HaGMIONEHHIT U OTHOTO YCTPOIiCTBa — MECATKH MIJUTHOHOB.

3ampoCh! B MPHITOKEHHIL:
1) IOIYYHTH 1A ONPENEIEHHOTO YCTPOHCTBA (YCTPOICTB) H3MEPEHHA 3 ONpPEeIeHHBIIT

HHTEPBAT BPEMEHIL;
/ 2) MOJY4HTh H3MEPEHHA CO BCEX YCTPOICTB 3a ONpEeNeHHbIl HHTEPBAT BPEMEHH.

~

CREATE TABLE DeviceMeters( CREATE TABLE MetersIndicators(
DeviceName text, MeterDateTime Date,
MeterDateTime Date, Typelndicator text,

TBypelndicator text, DeviceName text,
Value number, Value number,
primary key (DeviceName, MeterDateTime) primary key (MeterDateTime, Typelndicator)
) )
SELECT * FROM Dm‘l’ﬁ@;’”@l'f” , SELECT * FROM MetersIndicators
WHERE DeviceName = ‘Device0l’ and WHERE MeterDateTime between '01-01-2018
MeterDateTime between *01-01-2018 00:00:00° 00:00:00°and ‘05-01-2018 00:00:00;

and ‘05-01-2018 00:00:00°;
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Hepcnexrnm—lble H cIleHAJIbHbIe MOJAeTH 0a3 JaHHBIX

Ipaghosas modens 0aHHBIX - XPAHUT CYIMIHOCTH M OTHONIEHHA MEKIY HMMIL
Kakgas BepUIMHA COCTOMT H3: Kaxmoe peGpo cOCTONT H3:
®  YHHK&IPHOTO HAEHTH(HKAToOpa; ®  YHHK&IPHOTO HAECHTH(HKATOpa;
®  MHOKECTBA HCXOIANIIX PeGep; ®  HauanbHAA BEPIINHA;
®  MHOKECTBA BXOIAIINX peGep; ®  KOHEYHad BEIIHHA;
o KOUIEKIHH CBOJICTE (TIap «KII0Y-3HAYEHHe») ©  KOWIEKIMH CBOMCTB (ap «KII0d-3HAUEHHEN)

TIpumep. basa HaHHBIX CONHANBHOI ceTH. [[Ba THIIA Y3JI0B: 4€IOBEK U IPYMIA. Y3&l 4eTOBEK HMEET

aTpuGyTHL: HMA, ION, TOpOX. Y3el TIPyIIa HMeeT arpuOyTH: HasBamme (HANPHMED, CIOPT, HIDEL
KOMIbIOTePbI). CeMaHTHKA CBAZH MEKMY Y3NMaMH — JPY/KECKHE OTHOMIEHHA COOTBETCTBYIOIIHX TMEPCOH
(«A ABmerca apyrom By), yuactue B rpymme («A ABIACTCA YIaCTHHKOM TIPYIIBL By»).

CREATE (suxaun: Yenoeex { una: "Muxaun”, non: "syscckou”, 20pod: "Mockea” })
CREATE (anna: 9en0eex { wa: "AHHA’, non: "xcenckud’, 20pod: "HogocuGupex” })
CREATE (oMumpuil: Genosex { wwa: "Juumpuit”, nox: "sydxckoil”, 20pod: "Hosocuoupcx” })
CREATE (enena: Jenosex { uva: "E1ena’,nox: "scenckull’, 20pod:"Kemeposo” })

— —

CREATE (suxaun)-[-0pysea]-> (Omumpui))
CREATE (uxau) <-{:0pysua]-(sumpui))
CREATE (anua)-[:0pyzea]->(enena) — +—
CREATE (anna) <-[:0py3va]-(enena)
CREATE (enena)-[:0py3ea]-> @yumpui)
CREATE (cnopm: Ipynna{ nassanue: "Cnupm'y) e
CREATE (uzpyi: Ipynna { naseaue: "Hepet"}) CeMaHTHKa CBA3ell MEKY y3Tamit
CREATE (xounwiomeput: Ipynna { naseanue: 'Wmmz,mmepz,z'y)
CREATE (enexa)-[:yuacmeyem]->(komnwiomepst)
CREATE (enena)-[-yuacmeyem]->(uzpbt)
CREATE (suxauy)-[-yuacmeyem]-> (cnopm)
CREATE (anna)-[-yuacmeyemj->(cnopm)
CREATE (Omumpui)-[-yuacmeyem]->(uzpwt)

AtpubyTsI y31a
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HCPCHCKTHBH]:IC H CllelHAJbHbIE MOIeTH 0a3 JaHHBIX

TIpagosan moders dannsIx

L]
.-

®

3anpoc 1. Haiftu Beex mrofieif, KOTOpble COCTOAT B . p—

rpymme «CropT».

MATCH (c: Yenogex)-[r: yiacmeyem ]->(g: Tpynna’)
WHERE g. 1azeaniie’= "CHOPIN"  e——f il
RETURN c.'uma’ AS people

3ampoc 2. Haiiti Beex apy3ba «Enens». Ecii oHHI ecTb,
Y3HaTh B KAKHX TPYMIAX OHH COCTOAT.
MATCH (4: Yenogex )-[0: 0pysea ]->(1: Yenogex’)
WHERE . una ="Enera" w
WITH 1."una’ AS uma _— e
MATCH (c: Yenogex’) -[y: yiacmeyem ]->(2: Tpynna’)
WHERE c.’uma’ = uma o
RETURN ums, 2. Haseanue " as apynna
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HepCHeKTHBHbIe H cIleHAJIbHbIe MOJAeTH 0a3 JAaHHBIX
TIpagosan moders dannsIx

Peamusaiyia TOro ke QYHKIHOHATA ¢ TOMOMIBIO PEANHOHHON MOIEIH
1. Cospanne TaGmin people i groups:

create table people( create table groups(
id_people number not null, id_groups number not null,
namevarchar2(100), namevarchar2(100),
gender varchar2(100), constraint id_groups_PK PRIMARY
city varchar2(100), key (id_groups)
id_friend number, V5
id_groups number );

2. CospaHne IOMONHHTENBbHO TaGmuis! friends M1 XpaHEHHA OTHOIICHMIL:

create table friends(
id_fviends number not null, name varchar2(100),
constraint id_friends_PK PRIMARY key (id_fiiends) );

3. JloGaBieHue NaHHBIX B TaGIuIBI people, groups  friends.

insert into groups (id_groups,name) values (1,'Cnopm’);

insert into groups (id_groups,name) values (2, 'Hepwt));

insert into groups (id_groups,name) values (3, Komnviomeput));
insert into fiiends (id_fiiends,name) values (1,'4nsa));

insert into fiiends (id_fiiends,name) values (2, Muwa’);

insert into fiiends (id_fiiends,name) values (3, Juua’)

insert into fiiends (id_fiiends,name) values (4, /lena
insert into people (id_people, name, gender; city, id_friend, id_groups ) values (1,'Ana’, 'weenckuit', 'Hogocubupce', 4, 1);
insert into people (id_people, name, gender; city, id_friend, id_groups ) values (2,'/Tena’, 'scenckuit’, 'Kevepoeo’, 1, 3);
insert into people (id_people, name, gender; city, id_friend, id_groups ) values (2, /Tena’, '¥cenckuit’, 'Kemepoeo', 3, 3);
insert into people (id_people, name, gender; city, id_friend, id_groups ) values (3, Juua’, ‘wyxccoit', 'Hogocubupex’, 2, 2);

insert into people (id_people, name, gender; city, id_fiiend, id_groups) values (4, Muwa’, uyswccxotl’, Mocxea’, 3, 1);
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HepCHeKTHBHbIe H cIleHAJIbHbIe MOJAeTH 0a3 JAaHHBIX
TIpagosan moders dannsIx

Peamizaiusa Toro ke $yHKIHOHANA C IOMOIIBIO PETALHOHHON MONETH

3ampoc 1. HaifTi Beex mofeif, KOTOpbIe COCTOAT B

] A & @ @ s | AlRowsFetched: 2in 0,004 seconds
rpymme «Criopm». o
select p.name from people p —— 1 M.‘
Jjoin groups g on p.id_groups = g.id_groups 2 Myma
where g.name = 'Cnopm’;
3anpoc 2. Haitti Beex mpyselt «EmneHs». Ecii OHH €CTb,
Y3HaTh B KAKHX TPYMIAX OHH COCTOAT. - e =
select p.name,g.name from groups g A 5 @ B 5oL | AlRowsFetched: 2in0,004 seconds
Jjoin people p on p.id_groups = g.id_groups {nave | WJJ
where p.id_people in (select fiid_friends — 1M Cnopr
Sfrom fiiends f 22 Hrpu

Jjoin people p on p.id_friend = f.id_friends
where p.name = "/Tena));

Beison: NoSQL-mofenu ganubX ¥ CYB]I, HX pealisyloIIie, He MPH3BaHbl 3aMEHHTh PELAHOHHYIO0
MOJIENb JAHHBIX A NPECTABICHNA IPEIMETHON OGIACcTH B HHOPMAIHOHHEIX CHCTEMAX, a
TIpeHa3HAYEHbl UL HCIIONB30BAHHA B TEX CIydadX, KOIa IPHMeHeHHe pemannoHHbIX CVYB]I He

MOKET 06ECTIedHTh HeOGXOMMMOlt POM3BONUTENBHOCTH UTA PANA OTEPaltil W B KOHKPETHBIX
YCIOBHAX.
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Hepcnexrnm—lble H cIleHAJIbHbIe MOJAeTH 0a3 JaHHBIX

Bexmopnas 6aza dannsix

Bekmopraa 6a3a 0aHHBIX — 3TO CTICUHATH3HPOBAHHBIT THII 6a3bl JaHHBIX, KOTODbIT XPAaHHT JAaHHBIE
B BUJIE BEKTOPOB, Ka/KIBIil H3 KOTOPBIX MPEICTABIACT ONpPEMENCHHBIE XapaKTEPHCTHKH ILTH KauecTBa.

1.TexcTbl (IPEIOKEHNIA, CTAaThH, KOMMEHTAPHH, TOKYMEHTBI).
2. VI306paskeHns.

3. Bugeo.

4. Aymmo.

5. Tlomp30BaTenbeKHe MPOGIIH H NPENOYTCHIA.

6. BHOMeTHITHHCKHE [aHHBIE.

7. TeOonpOCTPAHCTBEHHBIE JaHHBIE

IMbeddunzu — 3T THCIOBBIE BEKTOPHI, KOTOPBIE NPEJICTABIAKT OGBEKTH B MHOTOMEDHOM TPOCTDPAHCTBE

0, 0, -100, 99, 83, ..., -1]

Embedding

Tloaxoms! - paspaGoTKa CBOETO aITOPHTMA TPEOOPA3OBAHMA;
- HCIIONIB30BATh TOTOBBIE PEIICHIA
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Hepcnexrnm—lble H cIleHAJIbHbIe MOJAeTH 0a3 JaHHBIX

Bexmopnas 6aza dannsix . .
Merop 6mmkaiimnx coceneii (k-NN)

» EsknuioBo paccTosue * T KaKIOTO 3ampoca 6asa MaHHBIX BEIYHCIIACT
— DAcCTOAHME OT BEKTOPA 3ampoca 10 BCeX BEKTOPOB B Gase;
d(a,b) = E(u‘ b)? * Bo3BpamanTca k Gmokaiimux (coceHNX) BeKTOpoB; K —

V&

* MaHxaTTeHoBCKOE paccrosiHue

3TO YHCIIO, KOTOPOE MOKHO 3a/1aTh, H OHO OTIPEEIALT,
CKOJIBKO PE3YNBTATOB GyNeT BO3BPAMIECHO

ONTHMH3HPOBAHHBIE AJTTOPHTMBI

* LSH (Locality Sensitive Hashing).
+ HNSW (Hierarchical Navigable Small World).
« IVF (Inverted File Index)

* 3anucb
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TlepcneKTHBHbIE H CHENHATbHbIE MOZE/TH 023 TaHHBIX
Bexmopnas 6aza dannsix

Qdrant — 5T0 OfHa U3 NOMYLIPHBIX BEKTOPHBIX 6a3 JaHHBIX.

—_—— 5 e
)

IIpumeHeHHe BeKTOPHBIX BT

* CHCTeMBI PeKOMEHMAlHil (HampuMep, A
PEeKOMEHMAlHiT TOBapOB WIH (GIIBMOB).

* TTOHCK TIOXO/KHX H300PaKEHHIT IWIH BHIEO.
* AHAi3 TEKCTOB H IIOHCK CXOKHX
JIOKYMEHTOB.

+ TeHepaliA OTBETOB Ha BONPOCHI B daT-
GoTax.

* BHOMEUIINHCKIE HCCIENOBAHMNA, [Ie HyKHO
HaXOJIHTh CXOKHE MOJCKYIBI IIH
TeHETHYECKHE TI0CIeIOBATRIBHOCTI
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1. OGbexTHO-peasinuonHbIe cBoiicTBa CYB]L
Meroaudeckue yka3aHus
CTacbiwmH B.M. MPOEKTMPOBaHME MH(OPMALMOHHBIX CHCTEM M 533 AaHHBIX. Y4eGHOE N0CoGHe. HOBOCHOMPCK: W3-80 HITY, 2012.
CracbiwwH B.M., CTacsiwnna T.71. TEXHONOMMH A0CTyNa K 6a3am AaHHbIX. Y4ebHoe nocotue. Hoocubupck: U3a-so HITY, 2014,

CracsilumH B M., CTacaiumtia T J1. PaboTa C 5a3amit AaHHbIX. METOAMHECKHE yKasaHWA K BLITONHEHHIO N1a00paTOpHbIX PAGOT 10 KypCy "5a3bl AaH
CracsilumH B M. 135IK CTpYKTYpHIX 3aMpocos SQL. MeTonu4eckvie ykasaHusi o Kypcy "Badsl AaHHbIX". HOBOCHOMPCK M31-80 HITY, 1996

Cracoiwmny B.M., CT; ieHUi 10 Kypey "Ba3b! aHHLIX'). Y4eDHOe Nocosve. Hosock
eB O. £, Crachiwm B. M. MOJieni 033 AaHHbIX. Y4eD. 10Co0He. HOBOCHOMPCK - M31-80 I

C10/KHBI€ THIBI AAHHBIX

— T

PN

Komnexmmi: MHO)ecTBa (SET); CTpOYHbIE THIIBL: HMEHOBAHHbIE, THmb! JAHHBIX,
MymsTHMHOKecTBa (MULTISET); X
i ) HCHMEROBANHRIE ONpE/ICIICHHBIE MTOMb30BATENeM
crmckn (LIST)

IIpumvep xomexyuu MULTISET
Create table flags (item_number int,

country varchar(40),
colors multiset (char(10) not null));

— Insert into flags values (1234, “Russia”, multiset{“While”, “Blue”, “Red”});
Insert into flags values (3456, “USSR”, multiset{“Red”});
Items_number Country
Select item_number, country from flags where “Red” in (colors); = o34 Russia
3456 USSR
Select item_number, country from flags where “Blue” in (colors); =% Jiems number Country
Ipusep xonexyuu LIST 1234 Russia
Create table city_temp (city_name char(30). avg_temp list (integer not null));

Insert into city_temp values (“Novosibirsk”, List{-22.5, -18.7,-14.5,... .});
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Hepcnexrnm—lble H cIleHAJIbHbIe MOJAeTH 0a3 JaHHBIX

C10/KHBI€ THIOBI JAHHBIX

Ipusep cmpounozo muna
Create row type address_t (street char(30),

city char(20),
/ state char(2), ™ 1 ortinto customer values (22222, “Fred Brown”.
zip char(s)): <Row(“355 Oak Street”, “Fairoaks”, “CA”, “02555):
Create table customer (customer_no integer, 2000.00);
name char(30),
address address_t,

Insert into customer values

balance money); Customer_no Name
v 12345 John Smith

Select customer_no, name from customer wherecaddress.state="CA™> = 22222 Fred Brown

Update customer set address=row(address.street, address.city, “AZ”, address.zip)::address_t
where customer _no=22222

IIpumep enodicennsix cmpoynsix munog Insert into customer values (12345, “John Smith”,
Create row type zip_t (code char(5), —_— Row(“355 27h Street”, “San Diego”, “CA”,
o Suffix char(4)); Row(“941317, “20117)::zip_t)::address_t, 1000.00);

Create row type address_t (street char(30),
- Ipusep HenouMeHoean#o20 cMpouHo20 Muna
city char(20), 3
Create table customer (customer_no integer,
state char(2),
name char(30),

zip zip_t); )
Create table customer (customer_no integer, AddrGSS oW .(street char(30),
city char(20),

name char(30),
address address_t, state char(2),
Yy zip char(5));

Dbalance money); balance money):
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Hepcnexrnm—lble H cIleHAJIbHbIe MOJAeTH 0a3 JaHHBIX

HaciegoBanne
IIpumvep nacnedoearua munoe CTpouHBII THII 71 CITy/KalINX C
— 5 i i
Create row type employee_t (name char(20), GasoBoif HHpOpMAITIEii;

dept int,
salary money);

Create row type salesman_t (quota money,
attainment decimal(4,2),
commission decimal(4.2),
accounts set (varchar(30) not null)) under employee_t;

Create row type engineer t (bonus money,

skills set (varchar(30) not null)) under employee_t;

CTpOUHbIE THIIBI I
CITy/KaIliX PasHBIX
KaTeropuit

Create table employee of type employee_t;
Create table salesman of type salesman_t under employee_t;
Create table engineer of type engineer t under employee_t;
Insert into employee values (“Fred Smith”, 111, 1000.00);
Insert into salesman values (“Tom Jones™, 222, 2000.00, 50000.00, 200.00, 3.00,

set{“ABC Shoes”, “Leiner Boots™});
Insert into engineer values (“Janet Brown”, 333, 3000.00, 1000.00, set{“Cobol”, “Java™});

Name Dept
Select name, dept from employee b d Fred Smith 111
Tom Jones 222
Janet Brown 333

Select name, dept from only(employee) ==  Name Dept

Fred Smith 11
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Create row type employee t (name char20),  TACeAoBamHE

deptint, Create table employee of type employee_t;

salary money); Cteate table salesman of type salesman_{ under employee_t:
Create row type salesman_t (quota money, Create table engineer of type engineer_t under employee_t;

attainment decimal(4.2),
commission decimal(4.2),
accounts set (varchar(30) not nul}))
under employee_t;
Create row type engineer_t (bonus money,
skills set (varchar(30) not null))
under employee_t;

Insert into employee values (“Fred Smith”, 111, 1000.00);
Insert into salesman values (“Tom Jone 222, 2000.00,
50000.00, 200.00, 3.00, set{“ABC Shoes”,
“Leiner Boots™});
Insert into engineer values (“Janet Brown™, 333, 3000.00,
1000.00, set{“Cobol”, “Java”});
Create function compensation (emp employee t) returning money;

Return emp.salary;

. Name Salary Compensation
End function; 3
T eRor; ) ) Fred Smith  $1000.00 $1000.00
Select name, salary, compensation (e) compensation Toiii Totics $2000.00 $2000.00
from employee ¢ > Janet Brown  $3000.00  $3000.00

Create function compensation (sales salesman_t) returning money;
Return (sales.salary+sales.commission*quota/100+sales.attainment);

End function;

Create function compensation (eng engineer_t) returning money;
Return (eng.salary+eng.bonus);

End function; Name Salary Compensation
Select name, salary, compensation (&) —_— Fred Smith $1000.00 $1000.00
compensation from employee e Tom Jones $2000.00 $3700.00

Janet Brown $3000.00 $4000.00
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0npe;|e:lennue M0.1b30BaTe/IeM THIBI JaHHBIX H (l)yﬂl(l]ﬂﬂ NpHBeJeHHA
IIpuvep
Ba THIIA JaHHBIX Ore; (A UBEIICHUA
Create distinct type abrenheit s nteger ¢ A A e A e
Create distinct type celsius as integer § SHCTOSHMIC SSHOBBIM Ik

Create table rsa_city 2. Cast (MCTOYHNK as HOBBIIT THIT).
(city_name char(20). Insert into rsa_city values (“Capetown”, 3200000, 21:celsius, 14:celsius);
Population int, Insert into rsa_city values (“Johannesburg”, 1900000, 19:celsius, 9:celsius);
Avg_summer_temp celsius, Insert into usa_city values (“Anchorage”, 250000, 45:fahrenheit, 20: fahrenheit);

winter_temp celsius); Insert into usa_city values (“Miami”, 2100000, 8
Create table usa_city

(city_name char(20),
Population int,
Avg_summer_temp fahrenheit,

ahrenheit, 67:: fahrenheit);
IL. Create function above_freezing (temp celsius)
Teturning boolean;
if (tempinteger >0) then return *t*

oolean;

else *f*:: boolean; endif
Avg_winter_temp fahrenheit); endfomciin:
. 1. Create function c_to_f(temp celsius) retuming fahrenheit; ~ Create function above_freezing <§m$ fahrenheit)
return (9*temprinteger/5+32):: fahrenheit; returning boolean;
" if (temprinteger >32) then return t':: boolean;
2. Create explicit cast (celsius as fahrenheit with c_to_f); else i Baboolean; Endit
end function;

Select city_name, avg_summer_temp: fahrenheit

g summer  Select city_name, avg_ winter temp from usa_city

from rsa_city Whete above_freezing (avg,_winter_temp)
otderby 2 desc order by 2 desc;
Union Union
Select city_name, avg_summer_temp avg_summer Select city_name, avg_winter_temp: fahrenheit from rsa_city
from usa_city Whete above_freezing (avg, winter_temp)
order by 2 desc: N order by 2 desc; ~
City_name Avg_summer
Miami 82 City_name Avg_winter_temp
Capetown 69 Miami 67
Johannensburg 66 Capetown 57
Anchorag: 45 Johannesburg 43
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Tpan3aKOHH

1. UTo Takoe TpaH3aKIHA?

2.B ueM cocTouT npodieMa YTPadeHHOro OGHOBICHHA?

3.B YeM COCTOHT MPOGIEMa 3aBHCHMOCTH OT He3aHKCHPOBAHHOTO OGHOBICHHA?

4. B ueM cOCTOHT mpoGieMa TTOBTOPAEMOTO YTEHHA?
5. B 4eM COCTOHT MPOGIEMa MOABICHNA QHKTHBHBIX SIEMEHTOB?

6. B ueM cocToHT mpoGiieMa MOABJIEHNA aHalH3a Ha HECOBMECTHMOCTH?

7. KakoBBI CBOJiCTBA KIACCHIECKHX TPAH3AKIMIi?
8. B 4eM COCTOHT METONI CHHXPOHH3AIHOHHBIX 3aXBaTOB?

9. B YeM COCTOHT METOJ TPAHYIHPOBAHHBIX CHHXDOHH3AHOHHEIX 3aXBATOB?
10. Kak pacrosHaeTcs HaIH9He TYIHKOB B CHCTeMe?

11. B 4eM COCTOMT Hed METOa BPEMEHHBIX METOK?
12. B 4eM COCTOHNT HieA METOAa BBIAEICHHA BEPCHil JaHHBIX?

13. Kakue mpoGieMbl pelIaeT yPOBEHb MOATBEP/KICHHOTO YTEHHA?

14. Kakue mpoGieMbl pelaeT yPOBEHb MOBTOPAEMOTO YTEHHA?
15. Kakumu CBOICTBAMH KIaCCHYECKHX TPAaH3aKLUil 0GIamaloT MHOTO3BEHHBIC TPAH3AKIHH?
16. KakuMu cBOICTBAMI KIACCHYSCKHX TPaH3aKUHil oGIaTaroT BIO/KCHHbIC TPAH3AKIUH?

17. KakuMu cBOHCTBAMH KIACCHYECKHX TPAaH3aKIMil 0GNanar0T MHOTOYPOBHEBbIE TPAH3AKIIHMH?
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HEPCHEKTHBHBIE H clleHAJIbHBbIe MOJAeTH 6a3 JaHHBIX

1. NoSQL 6as3bl JaHHBIX

2. BeKTOpHBIe Ga3shl TaHHBIX

3. OOGbeKTHO-peNAIIOHHbIe cBoiicTBa CYB]]
4. TemnopanbHble (BpeMeHHBIe") Gasbl NaHHBIX

n HITY | CTachiwmH
H3TU | Bnapumup Muxaitnosuu

OBUAR MHOOPMALIMA

et vsiind MeTtopuuyeckue ykasaHus

Visgopuaum s cryneson

Hanpasnersn swimycrse pasor

» Vnpasnerwe pecypcarut + 36K CTPYKTYPHBIX 3aNPOCOB SQL. HatansHoe HakoMCTHo

Tesonor 1. Cracuuum B.M., Cracsiuwna T.J1. Basei Aawwbix. Jlexu no|kypey. HacTs 1. HoBocuBHpeK: M3a-
80 HITY, 2021,
e

. 2. Crachiwm BM., Craceuwina T./1. Bassi Rauwsix. Jlexuw 1o Kypey. Yacts 2. HosocuGmpek: Usa-
Tecruposanre 10 kypey e0 HITY, 2022,

Mpasina arrecracsm
3. Cracouwimm BM., Cracsiwmwa T, Baset Rawwbix. Jlexuan nio kypcy. YacTs 3. Hosocubupek: Maa-

80 HITY, 2023,

Nareparypa no Kypcy
Bonpoca: 1o xypcy

» Cocremen avam 4. Cracuuin B.M. TTPOEKTMPOBaH¥E MHBOPMALYOHHYIX CUTeM 1 533 AaHHbIX. YueGHoe
» Ocioss padorei ¢ 61 fioco6ue. HoBocKBMpCK: 3a-80 HITTY, 2012
» NERATOTMMECKAS AESTENBHOCTS 5. Cracuuwin B.M., Cracsiwwa T Texonor A0CTyna K 6asam Aakisix. Yue6roe

nioco6ue. HosocuBMpcx: M3n-80 HITY, 2014,
» HAYUHAS QERTENLHOCT

6. Cracsiumm BM., Cracsumna T.1. PaGota ¢ 6asamy aawwbix. MeToaueckue ykasanms k
BBONHeHMIO NaBOPATOPHEIX PABOT Mo KyPCy “Basb AaHHbIX". HOBOCHBHPCK, 2015,

7. Cracsiwwm B.M., Craceuma T.1. MpakTukym o s3wiky SQL. YueGHoe focobue. HoBocUBApCK:
V3n-80 HITY, 2016

< 8. Aspywes O. E., CTacuiwu B. M. Mogeny 6a3 RauHbix. Yue6. nocobue. HoBOCHGHPCK : M3R-80 >
HITY, 2018,
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NoSQL 6a3bl AaHHBIX

1. PocT 06beMOB JaHHBIX ¢ pasButHeM MHTepHeT (1)

HecTpyxTypuposansbie
Rave

CrpyxTypuposanHie
Rannse

Incabaiitol

o
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2. TsKeNble TPaH3AKITHOHHBIE OTIEPALMH 1O 3alHCH B Gasy NTaHHBIX

v BepTHKAIbHOE MacIITaGHpOBAHHE
v TOpH3OHT&IBHOE MAcIITaCHPOBAHUE - KIIACTEpH! (2)

> TIEPEXOI Ha ATBTEPHATHBHBIE METOMBI * GyHKIHOHATBHBIE OTPAHHYEHHA OTEPAIMil BEIGODKIL;
OpraHH3allMH TaHHBIX: * OTKa3 OT HOPMATH3aIMH XPAaHHMBIX TaHHBIX

OcHoBHa1 3anada Ga3 qaHHBIX NoSQL — obecnedeHHe BO3MOKHOCTH 3 PeKTHBHOH 00paboTKA JaHHBIX
CKO.Ib YTOXHO §0.16II0r0 00beMa, PacupeIeIeHHBIX 0 CKOJIb YTOTHO G0IBIOMY YHCTY Y3108
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HepCHeKTHBHbIe H cIleHAJIbHbIe MOJAeTH 0a3 JAaHHBIX
2.NoSQL 6a3bl JaHHBIX

Peasimnonnast BJ[: MHOro npnitokeHHii — oqHa 6a3a JTaHHBIX
NoSQL: MHOrO IPHI0:KeHHH — MHOTO a3 JAHHBIX

OBmue cpoiictea NoSQL CVYB/I:
1. Mogens NoSQL €-> NoSQL CVB].

Mogean CYBJ
Kmou-sHauerne  Redis, BerkeleyDB
Cron6uoBas Cassandra, HBase
JloKyMeHTHas MongoDB, IBM Lotus Notes, CouchDB, Oracle NoSQL
T'padosast Neo4J

2. OTCyTCTBHE JEKIAPATHBHOTO A3BIKA JUIA BEIGODKH JAHHBIX.
3. CHIpKeHHaA (GYHKIHOHATBHOCTH OIEpAalMH BHIGOPKH JAHHBIX IO CPABHEHHIO ¢ pemauuoHHbME CVYB]T;

BBICOKas CKOPOCTb OTKIHKA TPH BBINOTHEHHH TOGBIX OMYCTHMBIX 3aNPOCOB I MOGOT0 0GbeMa JAHHBIX.
4. TIpOSKTHPOBAHHE PEIANMOHHBIX Ga3 MAHHBIX: AHATH3 JAHHBIX —> IONYYCHHE HOPMATH30BAHHOM

CTPYKTYpHI OTHOLICHHIL; mpoekTnpoBaHne NoSQL 6a3 JaHHBIX OT 3alpPOCOB.

SQL 6a3bl JaHHBIX: Crpykrypa (Tadamnsr) - 3ampocst
NoSQL 6a3bl JaHHBIX: 3ampocst > CTpykTypa

5. OGecreyenne COTTACOBAHHOCTH JAHHBIX HA YDOBHE OTHENBHOTO arperara; OTCYTCTBHE COTIACOBAHHOCTH
Me KTy arperaram.

6. Hamrane API 1A paGOTEI ¢ 0GbeKTaMH Gashl JaHHBIX.

7. Bce 6a3pl maHHBIX NOSQL — IIPOEKTHI ¢ OTKPBITBIM HCXOHBIM KOJOM.
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Mooens Kniou —3nauenue

Basa maunbix B CYB]] ¢ Monenbio Kirou—3HadeHne — HaGop 3armiceil, cOCTOAIMX M3 Map KIF0W/3HAYCHIA.
3HaueHHe KIF0Ya = OGBEKT CO CTPYKTYPOHi, He HHTEPIPETHPYEMOii Ha yPOBHE Gazhl MAHHRIX

Key Value
Jlpe omeparnm: - TIOJy4eHNe 3HAYSHHA TI0 KIH0TY; Ki | AAABBB,CCC
- 3QITHCh 3HAYSHHA TI0 KIOTY; K2 AAA,BBB

K3 AAA,DDD

K4 | AAA,2,01/01/2015

Mooens Jokymenmnoil 6a3st 0aHHBIX

Bce 0GbEKTE — A0OKYMEHTBI, HMEIONIHE CBOKO CTPYKTYPY, HHTEPNPETHPYEMYHO Ha yPOBHE Gashl MaHHBIX

JIoKyMeHThbI U3 KolUteKiu Person: —+ JokyMeHT KoJutekinu Job:
FirstName: "Bob”, FirsiName: "Jonathan’”, PlaceorkName: "Google’,
Address: "5 Oak St., California”, ~ Address: "15 Wanamassa Point Road”", Address: "Mountain View,
Hobby: "sailing”. Children: [{Name:"Michael”. Age:10}, California, USA”,

y to Job collection {Name:"Jennifer”, Age:8}, CreationYear: "1996"

{Name:"Elena’, Age:2} ]

Cospanne xoutekunn Person
8 CYB]] MongoDB:

db.createCollection ("Person”)
CospaHie BTOPOTO JOKyMeHTa B Koutekiu Person: ~ CO371aHNe HHIEKCOB:
db.Person.insertOne({"FirstName": " Jonathan ", db. Person.createlndex ({Addbress: "text”, FirstName :"text"})

"Adress": "15 Wanamassa Point Road", TIoHCK COBMaMeHHIT B TeKcTe O cloBy «Caljforniay:
"Children": [{Name: "Michael", Age: 10}, {Name:"Jennifer", . .,
Ager8), Name Blondt Age:3) T db Person.find ({Saddress: {Ssearch: "California’}})





 


 




   

