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N3menenus

[lepBbIii BapuaHT cTaHaapTa, NPpUHATHIN HHCTUTYTOM ANSI 1
omoopenubiit [ISO B 1987 roxy.

HemHoro nopabotaHHbI BapyUaHT MPEAbIIYIIEro CTaHaapTa.

3nauutenpHbie u3MeHeHus (ISO 9075); yposens Entry Level crannapra
SQL-92 6wu1 punaT kak crangapt FIPS 127-2.

JloOaBieHa noaaepKKa peryiasipHbIX

BBIpaXCHUH, pEKYPCUBHBIX 3alPOCOB, MOAIEPIKKA TPUTTEPOB, 0A30BBIC
MPOIIeIyPHBIC PACIIUPEHNS, HECKAISPHBIC TUIIHI JAHHBIX U
HEKOTOPBIE 00BEKTHO-OPUECHTHUPOBAHHBIC BO3MOYKHOCTH.

BBenens! pacuupenus s pabotel ¢ XML-1aHHBIMH, OKOHHBIE
¢ynkuuu (mpuMensiemsie ais padotsl ¢ OLAP-6a3amu qaHHBIX),
reHEPATOPhI MOCIEA0BATEILHOCTEN U OCHOBAHHBIE HA HUX THUIIbI TAHHBIX.

OYHKIHOHATBHOCTh paboThl ¢ XML-TaHHBIMU 3HAUUTENBHO PaclIUpeHa.
[TosiBUIIaCh BO3MOKHOCTh COBMECTHO MCMOJIB30BaTh B 3anpocax SQL

n XQuery.

VYiy4iieHbl BO3MOKHOCTH OKOHHBIX (DYHKLHM, yCTPaHEHbI HEKOTOPHIE
HeoaHo3HayHOocTH cTangapra SQL:2003

JloOaBnennsie BpeMeHHbie ThMbl JaHHbIX (PERIOD FOR). Ynyuienus
11 «oOKOHHBIX» (yHKumi 1 ycnosus FETCH.

JloGaBrieHbl TOCTPOUHBIN pattern matching (mpoBepka Ha COOTBETCTBUE
mabnony), nonumopdusie Tadnuuabie QyHkimu, JSSON.



Tunel nansbix B pa3Hbeix CYb/]

Data type Access SQLServer Oracle MySQL PostgreSQL

boolean Yes/No Bit Byte N/A Boolean

: Number Int Int

integer (integer) Int Number Integer Integer
Number Float :

float (single) Real Number Float Numeric

currency Currency Money N/A N/A Money

string (fixed) | N/A Char Char Char Char

string Text (<256) Varchar

(variable) Memo (65k+) Varchar Varchar?2 Varchar Varchar

Binary (fixed up to
: : OLE Object 8K) Long Blob Binary
binary object Memo Varbinary (<8K) Raw Text Varbinary

Image (<2GB)




ITonMmHOKecTBa kKoMaHa SQL

ornepaTopbl MaHUNY/SIMK JaHHBIMU (Data Manipulation Language, DML):
* SELECT cuuThIBaeT AaHHBIE, YAOBIETBOPSIOIINE 3aJaHHBIM YCIOBUSIM;

e INSERT no0aBiseT HOBBIEC JaHHBIE;

e UPDATE usMeHs€T CylIECTBYIOIINE JAHHBIC,

e DELETE ypanser naHssie;

ornepartopsl onpeneseHus naHHbix (Data Definition Language, DDL):

* CREATE co3naet o6wekt B/l (camy 0a3y, Tabnuity, mpecTaBieHue, MoJIb30BaTeNsl U T. 11.);
e ALTER usmenser oObeKT;

*  DROP ynanser oObexT;

onepaTtopsl ynpasiaeHus Tpan3akiusaMu (Transaction Control Language, TCL):
e  COMMIT npumeHseT TpaH3aKIHIo,

* ROLLBACK oTKaTbIBa€T BC€ U3MEHEHHS, CACTAHHBIE B KOHTEKCTE TEKYIIEH TPAH3AKIINH,

*  SAVEPOINT penut TpaH3akiuio Ha 00jiee MEITKHE YYaCTKHU.

omneparopsl onpenaeneHus gocryna K gaHHbsIM (Data Control Language, DCL):

*  GRANT npegocrapigeT nojap30Barento (TpyIIe) pa3peiieHus Ha ONpeieSICHHbIE ONEepaliy C
00BEKTOM;

REVOKE ort3b1BacT paHee BblJIaHHBIE Pa3pEIICHUS;
DENY 3agaer 3anper, UMEIOIIMNA IPUOPUTET HAJT Pa3pPELICHUEM;



= Properties
ot id
& name
& birthday

Navigation Properties
_————

= Properties
ot id
& name

| # Navigation Properties '

= Properties
oF id
M id_artist
K id_style
& name
K date
& id_studio
& id_file_format
* Navigation Properties

file_format
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oF id
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| * Navigation Properties |

IJTs1 IPUMEPOB

= Properties
F id
& id_album
& number
& name
& length

Navigation Properties
]

= Properties
ot id
& name

| * Navigation Properties |
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UPDATE clause {UPDATE country i

expression

-

SET clause {SET population = i)opulation +1

; > statement
expression

~
WHERE clause {WHERE name = 'USA’ ;

-
predicate )




SELECT

SELECT *
FROM artists;

SELECT albums.name, albums.1d, albums.date
FROM albums;

SELECT name, length
FROM records
WHERE records.1id = 2;



YcaoBusa B SQL
+ AND, OR, NOT
¢ > < <= >= = |= <>

b

 [SNULL, IS NOT NULL



CnoxHble ycnoBus B SQL
+ LIKE

* BETWEEN
* IN, NOT IN
 ANY, ALL

 EXISTS

* CASE ... WHEN ... THEN ... ELSE ... END



DK30THUYECKHE yCIIOBUA B SQL

* COALESCE

* NULLIF

w”
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[ IpuMepBI ¢ HECKOJIBKUMHU YCIIOBUAMUA

SELECT albums.id < 8 , albums.date

FROM albums

WHERE albums.id =1 OR

(albums.name NOT LIKE '%th%' AND

albums.date BETWEEN '1990-01-01' AND '2000-12-31' AND
albums.date NOT BETWEEN '1997-01-01' AND '1998-12-31");

SELECT artists.birthday, artists.name

FROM artists

WHERE artists.name !="ABBA' AND

(artists.birthday IS NOT NULL OR id IN (4, 8, 15, 16, 413));



Ounbrpanus pe3yJabTaroB U ICEBIOHUMBI
SELECT DISTINCT length FROM records;

SELECT DISTINCT a.id studio FROM albums a;

SELECT a.id studio,
CASE
WHEN a.date <'1950-01-01' THEN 'ancient'
WHEN a.date <="'1990-01-01' THEN 'nope’
WHEN a.date > '1990-01-01' THEN 'yep'
ELSE '"WAT' END AS result,
a.name
FROM albums a
WHERE a.id < 100 AND a.id file format=1;



TponyHas jJoruka

- Q,‘f " . *‘;ﬁh\ v . | g ¥ - ,’m -
Tabmya 6,1. Tabnmia ncrmrHocTs oneparopa .AND\” b o z
AND TRUE FALSE NULL
TRUE TRUE FALSE NULL
FALSE FALSE FALSE FALSE
NULL NULL FALSE NULL
Tabnuya 6.2 Tabnwya ncrmHocrn oneparopa OR |
OR TRUE FALSE o NULL
TRUE TRUE TRUE TRUE
FALSE TRUE FALSE NULL
NULL TRUE NULL NULL

ToGnmya 6 3 Tabnnya ucrmrnocTn onepoTopo NO? _— .&;f‘“’

- "\

NOT TRUE FALSE NULL

FALSE TRUE NULL




1. pAND¢q pORq
True |False Unknown True False |Unknown
True True False Unknown True True True True
q False False False False q False True False Unknown

Unknown Unknown False | Unknown Unknown True Unknown| Unknown

q NOT q p
P=q

True False True False |Unknown

False True True True False Unknown

Unknown Unknown ¢  False |False True Unknown

Unknown | Unknown Unknown Unknown
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CXEMBI CIIOKHBIX YCIIOBHUH

——-I'PMGWW"_WW-E——Y:T BETWEEN Humiee_stipaxeHue AND gepxuee_enpaxeile —p@
NO

Puc 6.8. Cunrakcuveckos nuarpam»o npPoBepPKM HQ npunwwexnom AHONA30HY
foneparop BETWEEN. . . AND)

I

. uma_cmonbua —[—T LIKE wabnow —> e
NOT: L—_ ESCAPE cumson_nponycka

i

Puc 6 10 CHHTOKOHH@CKOR RHATPAMMA MPOBEPKH HO COOTBETCTBHE wabnaowy {oneparap LIKE)

R

|

— — NPOSEPABMOE_BbIPAXEHUE l_ IN ( KoHcmanma —y— ) ———> @
NOT-—T

Puc 6 9 CuHraxcH4eckas BHOTPOMMA NPOBEPXH HQ YNEHCTBO B mHOXecTse [oneparop IN) jl

——— [POBBPAEMOE_BbipaxeHue _T IN NodyuHeHHsI_3anpoc ———» @
—NOT-
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——— [POBBPAEMOE_BbipaXeHUS = ANY T

NodYUHeHHSIU_3anpoc —p-@

p—— CASE—— nposepsieMos_ebipaxeHue—— WHEN 3HauyeHue THEN-—— pesynbmupyiouee_ebipaxerue

|

NULL

>0

z
2
*

ot

el

LELSE SyNLMUPYIOWee_

NULL
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CopTupoBKa BEIOOPKHU

2

|

| ——— ORDER BY —ﬂ‘ ums_cmonbya

| iB s
| nopsdkoebili_HoMep_cmonbua

y

ASC
DESC

IZ:SH. Curraxoeckan BHOrDAMMA n)pa.dnaz\"'aﬂun ORDER BY

SELECT *
FROM records r

WE

ERE rad album =1

OR]

DER BY r.length;

SELECT DISTINCT r.number
FROM records r
ORDER BY r.number DESC;
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ArperarHbie (pyHKIIUU

SUM ( BbIpaXEeHUS )
— DISTINCT umna_cmonbya —T
AVG ( 8bipaxeHue ) >
L DISTINGT umn_cmon6ua _I
—— MIN (BbipaxeHue) *
—— MAX (8bipaxeHue) J
—— COUNT ( uma_cmonbua ) >

— DISTINCT —T

COUNT (%) ey

Puc 82 Cnmoxcuveaqﬁ%gorpamaﬁcmﬁeé@x PyHKYMH f;’.’.‘

M ——




ArperarHbie (PyHKIIUH

SELECT count(*)
FROM records r
WHERE r.length <35;

SELECT count(DISTINCT r.length)
FROM recordsr ;

SELECT MAX(a.birthday) max date, MIN(a.birthday) min
FROM artists a:

SELECT AVG(age(a.date))
FROM albums a
WHERE a.name LIKE '%The%';



| pynimmipoBka

SELECT a.id_artist "artist 1d", AVG(age(a.date)) AS
"average album age"

FROM albums a
WHERE a.d file format=1
GROUP BY a.id artist;

SELECT AVG(length(r.name)) "average name length",
MAX(r.length) "max track length"

FROM records r
GROUP BY r.ad album;



[ opu30HTATIBHOE COEAUHEHUE PE3YJILTATOB 3aIpoca

SELECT <fields>
FROM TableA A
INNER JOIN TableB B
ON A.key = B.key

SELECT <fields>
FROM TableA A
LEFT JOIN TableB B
ON A.key = B.key

SELECT <fields>
FROM TableA A
RIGHT JOIN TableB B

ON A.key = B.key

SELECT <fields>
FROM TableA A
LEFT JOIN TableB B
ON A.key = B.key

WHERE B.key IS NULL
SELECT <fields> .
FROM TableA A

SELECT <fields>
FROM TableA A
RIGHT JOIN TableB B
ON A.key = B.key
WHERE A.key IS NULL

SELECT <fields>
FROM TableA A
FULL OUTER JOIN TableB B FULL OUTER JOIN TableB B
ON A.key = B.key ON A.key = B.key
This work is licensed under a Creative Commons Attribution 3.0 Unported License. WHERE A.key IS NULL
By Author: http://commons.wikimedia.org/wiki/User:Arbeck

OR B.key IS NULL
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OObEeIMHEHUE PE3YIBTATOB 3aIpoCca

-

l— FROM -r—[cneuwtuxauun_madnuuu I ‘r —>®
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6b[pAaXEeHUE_paclWupeHHo20_sanpoca_Ha_obbvedurexue —

BbIPAXEHWE_BCTECTBBHHOrO_0ObeARHEHUR

,— mabnuyal NATURAL JOIN mabnuya2 ——»@
——— INNER

FULL
fe——LEFT l—O{JTERj

——— RIGHT

BbipaxeHue_oGueaAuHeHus

I— mabnuyal ‘r JOIN ma6nuya?2 —E ON ycnosue ——Tb.
| INNER —————— USING (cnucox_cmonbyos)

— FULL

—LEFT OUTER

— RIGHT

BLIPEKEHWE_N@PEKPECTHOMO_C6heAUHEHUA

I— mabnuyat

BbLIDAXEHUE_PaclIMPeHHOro_3anpoca_xa_obueauHeHue

CROSS JOIN — mabnuya? ——>®

l'-—m86nuaa1 —————————— UNION JOIN — mabnuya2 ——»@

Puc 7 13 Pacwupernoe npegnoxenne mou 8 craxgapre SQL2




[Ipumepsl 0ObEeTMHEHNS TAOIHIT

SELECT *

FROM albums a
INNER JOIN records r
ON a.id =r.id_album:;

SELECT r.name, a.date, ar.birthday, f.*
FROM albums a
LEFT OUTER JOIN artists ar
ON ar.id = a.ad_artist
LEFT OUTER JOIN studio s
ON s.id = a.id_studio
LEFT OUTER JOIN file format f
ON f.id = a.id_file format
LEFT OUTER JOIN styles st
ON st.id = a.1d_style
LEFT OUTER JOIN records r
ON a.id =r.1d_album
WHERE ar.birthday BETWEEN '01-10-1970' AND '10-12-1990'
AND r.length > 4;



Bi1o>XEeHHBIE 3aIIPOCHI

l
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[ Ipumepsl moa3ampoCcoB

SELECT r.*, a.name
FROM records r
INNER JOIN albums a
ON a.id =r.id album
WHERE a.id studio IN
(SELECT s.id
FROM studio s
WHERE s.name LIKE '%USA%");

SELECT *

FROM artists ar
WHERE ar.birthday >
(SELECT MIN(a.date)
FROM albums a);



[ Ipumepsnl moa3ampoCcoB

SELECT *

FROM albums a
INNER JOIN
(SELECT

AVG(length(r.name)) "average track name length",
MAX(r.length) "max track length",

r.1d album
FROM records r
GROUP BY r.iad album) rc
ON rc.id album = a.id
WHERE rc."average track name length" > 12
OR rc."max track length" = 6;




IIpequkarer ANY, ALL, EXISTS

SELECT *
FROM albums a
INNER JOIN artists ar
ON ar.1d = a.id_artist
WHERE a.id_studio = ANY
(SELECT s.id
FROM studio s
WHERE s.name LIKE '"%USA%');

SELECT *

FROM records rc

WHERE rc.length < ALL
(SELECT AVG(r.length)
FROM records r
WHERE r.number < 10
GROUP BY r.id album);



[Ipumepsr HAVING

SELECT a.name

FROM
(SELECT r.id_album
FROM records r
GROUP BY r.id album
HAVING SUM(r.length) > 20) rc
INNER JOIN albums a
ON a.id =rc.id_album;

SELECT s.name
FROM studio s
INNER JOIN
(SELECT a.id_studio
FROM albums a
GROUP BY a.id studio
HAVING MAX(age(a.date)) >
(SELECT AVG(age(al.date))
FROM albums al
WHERE name NOT LIKE '%The%')) alb
ON alb.id_studio = s.id;



Oneparopsl UNION, INTERSECT, EXCEPT

SELECT a.name, a.date

FROM albums a

WHERE a.name NOT LIKE '%The%
UNION

SELECT a.name, a.date

FROM albums a

WHERE a.id style = 3;

SELECT r.name
FROM records r
UNION ALL
SELECT a.name
FROM artists a;



INSERT
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H
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IIpumepsr INSERT

INSERT INTO artists (1d, name, birthday) VALUES
(42, 'Nick Cage', '15-03-1900");

INSERT INTO studio (name) VALUES('New studio');

INSERT INTO file format (id, name) VALUES
(DEFAULT, 'wma');

INSERT INTO styles VALUES (13, '8-bit');



UPDATE artists SET 1d =43 WH

UP]

UPDATE

|__ UPDATE ums_mabnuubt SET——E uMs_cmonbuya = ebipaxeHLe

[—b WHERE ycnosue_ombopa

AR Ah é

25

DATE records SET length = length * 2

WE

ERE 1d album IN

(SELECT a.id
FROM albums a

WE

ERE a.d style=2);
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DELETE

|— DELETE FROM ums_mabnuys!

= WHERE ycnosue_ombopa

DELETE FROM records WHE]

DELETE FROM albums
WHERE 1d studio IN
(SELECT s.1d

FROM studio s
WHERE s.1d > 5);

DELETE FROM records;

*RE records 1d < 10
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Tpan3akuuu

* BEGIN TRANSACTION; / BEGIN;

* SAVE TRANSACTION;

* COMMIT TRANSACTION; / COMMIT;
* ROLLBACK TO;

- ROLLBACK:



OOBEIMHEHUE 3aPOCOB C IIOMOIIBIO TPaH3aKIUH

BEGIN;

CREATE TABLE studio

(
1d serial NOT NULL,

name character varying(255) NOT NULL,
CONSTRAINT pk_studio PRIMARY KEY (id),
CONSTRAINT uk_studio_ name UNIQUE (name)

)
INSERT INTO studio (name) SELECT DISTINCT a.studio FROM albums a;
ALTER TABLE albums ADD COLUMN id_studio integer;
UPDATE albums SET id studio =
(SELECT s.id FROM studio s

WHERE s.name = albums.studio);

ALTER TABLE albums ADD CONSTRAINT fk_album_studio FOREIGN KEY (id_studio) REFERENCES studio (id) ON UPDATE
CASCADE ON DELETE NO ACTION;

ALTER TABLE albums ALTER COLUMN id_studio SET NOT NULL;
ALTER TABLE albums DROP COLUMN studio;

COMMIT:;



OOBEIMHEHUE 3aPOCOB C IIOMOIIBIO TPaH3aKIUH

BEGIN;

CREATE TABLE file format

(
1d serial NOT NULL,

name character varying(255) NOT NULL,
CONSTRAINT pk _file format PRIMARY KEY (id),
CONSTRAINT uk _file format name UNIQUE (name)

)
INSERT INTO file_format (name) SELECT DISTINCT a.format FROM albums a;
ALTER TABLE albums ADD COLUMN id _file format integer;
UPDATE albums SET id file format=
(SELECT f.id FROM file format f

WHERE f.name = albums.format);

ALTER TABLE albums ADD CONSTRAINT fk_album_file format FOREIGN KEY (id file format) REFERENCES file format (id)
ON UPDATE CASCADE ON DELETE NO ACTION;

ALTER TABLE albums ALTER COLUMN id_file format SET NOT NULL;
ALTER TABLE albums DROP COLUMN format;

COMMIT:; 37



SQL-uHBEKIINU




NOSQL
Visual Guide to NoSQL Systems

Data Models

M Relational (comparison)
A M Key-Value
Avaliabllty: [y Cqumn-Onen.ted/TabuIar
Each client can . Document-Oriented
always read and write.

CA AP

Consistency:
All clients always have
the same view of the data.

Hbase

RDBMSs  Aster Data Dynamo

(MySQL,  Greenplum Voldemort Simple DB
Postgres, Vertica Tokyo Cabinet Couch DB
etc.) Kai Riak

-
—'//
o CP
BigTable =~ MongoDB Berkeley DB P

Hypertable Terrastore MemcacheDB
Scalaris  Redis

Cassandr

Partition Tolerance:$
The system works well
despite physical

network partitions.

Source: Nathan Hurst, Hirelite.com
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