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2. A3bIK SQL Ha npumepe CYB/[] PostgreSQL
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DINnYeCKan CnpaBKa

SQL (Structured Query Language, CTPYKTYPUPOBaHHbIM A3bIK 3anpocoBs) —
CTAaHAAPT A3blKa ANA paboTbl ¢ AaHHbIMU B PeNALMOHHDbIX 6a3ax AaHHbIX.

** [lpoToTMn f3blka — cHa4vana QBE, 3atem SEQUEL (Structured English Query Language) — 6bin pa3paboTtaH
B Hayane 70-x rogos B IBM Research un peanmsosaH B CYB/, System R.
— nepsblin ANSI/ISO ctaHaapT A3blka SQL (BTOpasa pepakuusa, nepsas 6bina B 1987 r.). OaHaKo
pa3sButue TexHonormn bl notpeboBanu ero 4OPaAbOTKM N paclUUPEHUA.
— ctaHaapT SQL-92 nan SQL 2. NMpakTUYECKN BCE COBPEMEHHbIE PeNnALNOHHbIE (M NOCTPENALMOHHbIE)
CYB noppepuBatoT 3TOT CTAaHAAPT NOJIHOCTbLIO.
— ctaHgapT SQL 3. B ctaHAaapT BBeAEHb! CTPYKTYPUPOBAHHbIE TUMbI AaHHbIX U ApyrMe ocoObeHHOCTH,
NO3BONAKOLWME COMETATb PENALNOHHYIO M OO BEKTHYIO MOAENb AQHHDbIX.
** B HacTosLlee Bpemsa M3BECTHO AEeBATb BapuUaHTOB cTaHAapToB A3blka SQL ANSI/ISO, Bnnotb g4o SQL-2016
(BBeaeH JSON), npuyYém KaxkabliA nocneayolwmii BKAOYAET B ceba BO3MOMKHOCTM MpeablayLLero.
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SQL He ABnAeTca TPAAMUMOHHLIM A3bIKOM MPOrPAaMMUPOBAHUA: OH He COLEPXKUT
OnepaTopbl, NO3BO/AIOLINE OCYLECTBAATL MNOLIAroBble AENCTBMA, a OPUEHTMPOBAH Ha
paboty co mHoxkectBamu. Apyrumm cnosamm, Ha SQL nuwetca, YTO AONKHO NOAYYUTLCA
B pe3y/abTaTe BblMNOAHEHWUA 3anpoca, HO He nuweTca, KAK ato byaet peann3oBaHo.

+* CREATE co38aéT KaKyto-n1Mbo cTpyKkTypy 6a3bl *¢* GRANT npepocTaBaseT pa3peLlleHms Ha

AQHHbIX "Mb0 camy Hasy onpeaenéHHble onepaumm Co CTPyKTypammn 6a3 AaHHbIX
¢ ALTER nameHsieT CBOMCTBa 3TON CTPYKTYpbl *¢* REVOKE 3apaét "markmin" 3anpet Ha paboTy co
+* DROP ynanset cTpyKkTypy CTPYKTYpamu 6a3 gaHHbIX

s* DENY 334a€ét "}KEcTKMI" 3anpeT, MMeoLWwmnim npuopumteT
Haj pa3peleHnem

¢ SELECT ocyuliecTBnsieT BbIBOPKY AaHHbIX

s INSERT gobaBnseT HoBble AaHHble

¢ UPDATE 13meHAEeT cyLlecTBylolMe JaHHble s COMMIT npumeHseT TpaH3aKLUMIo

+* DELETE ypanseT gaHHble *¢* ROLLBACK oTkaTblBaeT Bce U3MeHeHus, caeNlaHHble B

KOHTEKCTE TEKYLLI,GVI TPaH3aKUnN"



BR stores

ABS stor_id

TectoBasn ba3sa
REC stor_name : PUbS
_|mec stor_address BB pub_info AaHHbD( — 1

FB discounts I P city L pub _id
BEC di -7 REC stat
discounttype lg - - _EI e logo
ABC stor_id ABC zip ABC pr_info
123 lowqty / R\
123 highqty P sales | NI -
123 discount » 1 BB publishers
- .
B stor_ EA titles Hﬂﬁ
ABS ord_num
o title. id EE title id ABC pub_name B employee
) REC | i
&) ord_date REC title P & e stze 2. i FES emp_id
123 qty APE type e REC count o Jpecname
pub_id] - coun -
FH roysched RBC payterms ﬁ e 'IL‘ILI r Y *| aec minit
. =TT - - ] 123 price ABC Iname
REC title_id o-----""~ 123 advance o 123 job_id
123 Iurange 123 rCI-]ll'Elt_'f B® authors == jnbs | L 123jc|b vl
) i -
123 hirange 123 ytd_sales o au_id 123 job._id - RBC pub_id
123 royalty FA titleauthor ABE notes — & hire_date
#) pubdate ABC au_lname REC job_desc
HEE AEC au_fname 123 min_lvl
nB.E ¥ — —dREC phone 123 max_vl
123 au_ord REC address
123 royaltyper REC city
FEC state
ABC Zip
E contract 5




'0a3a paHHbIX - 2

SELECT s.fic AS "ctygenTt”, s.group id AS "rpynna™, j.subj name AS “gucumnnumHa",
t.description AS "Bwp TecTupoBaHwa", e.grade AS “ouenka", e.exam_date AS "pata"

FROM exams & INNER JOIN students s ON e.stud id = s.stud id
R students INNER JOIN subjects j ON e.subj_id = j.subj_id
] INNER JOIN examtypes t ON e.exam_type = t.type_id
123 stud_id BB stud_groups ORDER BY 2, 1, 3, 4
123 group_id [*~ ~ ~ |14 group_id
ABC fio REC group_name =nts(+) 57
/” ABC QE”':IEF CT =.fio AS "crygent", s.group_id AS "rpr ::
M exams L REL CTYAEHT T 123 rpWl | A ancumnahg{ AR Bua Tecmpnﬁﬁ-{ 1237Y| @8 gava V1
. | CrpaenHcknid PEqop Muxainoery 21211 Bazwl gaHHerx  Kypcosoi npoekT 5  2020-06-24
125 stud_id .
2& _ == examtypes CrpasvHcknid TEgop Muxainosny 21211 basbl gaHHex  JK3aMed 4 2020-08-20
12& type_id TpaemHcknid PEgop Muxainoeny WInKa auEr -05-
127 subj_id C i Og0p Muxaii 21211 3 1 2020-05-28
12& exam_type - CrpaeuHckni DEgop Muxalinceny 21211 Duzneka JKzaMEH 3 2020-De-14
13 g ABC desc riF'ti':'rl Wapwkoe Monurpad Monurpadoeny 21211 Bazel gaHHex  JKZaMeH 3 2020-08-20
grade Wapwukoe Monurpad Meavrpagoeny 21211 Duzmeka 3auér 0  2020-05-23
g exarmn_date Munocnascknid Aops BAvecnasosny 21216 bBazebl ganHex  Jk3ameH 2 2020-06-20
i DaHr AHHa Pedr Xya 21 216 basel gaHHerx  3adér 5 2020-De-20
FH subjects i y
DaHr AHHa Pedr Xya 21216 bBazel ganHerx  Kypcosol npoekT 5  2020-06-30
12‘5 suhj_id Manr AnHa Penr Xya 21216 Duzunka 3auEr 5 2020-06-14
_ | 21219 Basel gaHHb  JK3AMEH 4 2020-06-20
AEC subj_name

AEC descrniption




spatop SELECT

@ DBeaver 7.2.1 - <none> Script =
Search Pegaktop 50OL  Baza gaHHbIx

Dain  Pepaktwposanne  Haewrauma Okna Cnpaeka

| 9N T DD R Commit [ARellback T ovi  Auto |40 v W PGlocalhost-Vitaly v [ public@pubs v i¢D & vi 4 v %o Q E|la

™ Bassl ganssix 7 Mp

SKTHI = B [T *«<PGlocalhost - Vitaly> Script 3 = B

¢ - Dl = 8 b select * from authors;
| BEeAMTE YacTs MMEHN TaBNWLEI A1 NONCKE | b,
W DBeaver Sample Database (SOLite) ~ ﬂ
W PG All - scilink.ru - pikulev - scilink.ru:5432
~ W PG localhost - Vitaly - localhost:5432 el
S dems g select * from authors;
=g postgres ¢
v = pubs
v [if] Cxembl =
[] information_schema -
[3] pg_catalog B authors 52
v [ public 4T select * from authors | § & Bsedume SOL sbipaxerue umobs om@BUAEMPOSAME PESYAEMAms (SRR TN =R S
w [ Tabanue i . . . . = i . . . ~ m:
BB authors 20K § agg au_id 17| Aec au_lname T | Aec au fname ﬁ’“ AEC phone ﬁ"l AEC address 3 meccity T1|mecstate T1|mecziffl| [ contract .} 3HauEHME ‘I;E
BB discounts K 5|1 |409-56-7008  Bennet Abraham 415658-9932 6223 BatemanSt.  Berkeley CA 94705 BE < |
EB employee 40K =2 | 213-46-8015  Green Marjorie EYEEGR Pl 309 63rd St. #411 Oakland cA 94618 309 63rd St| #2411 . |
8 jobs 24K e 3 |238-95-7766  Carson Cheryl 415548-7723 589 Darwin Ln. Berkeley CA 94705 f
B pub_info 32K - 24 | s98-72-2367 Ringer Albert 801 826-0752 67 Seventh Aw. Salt Lake City  UT 84152 E2
BB publishers 24K £ 5 |209-46-2035 Ringer Anne 801826-0752 67 Seventh Av. Salt Lake City UT 24152 ®
E8 roysched a4k D 6 |722-51-454 DeFrance Michel 219547-9982 3 Balding PI. Gary IN 46403 2]
BB sales 40K "7 | =07-91-6654  Panteley Sylvia 301946-2852 1936 Adington Pl Rockville MD 20353 ]
= stores 24K B |893-72-1158  McBadden Heather 7074484982 301 Putnam Vacaville  CA 95688 0 20
BB titleauthar 40K 9 |724-08-9931  Stringer Dirk 415843-2091 5420 Telegraph Av.  Oakland CA 94609 0
P titles ok 10 | 274-30-9391  Straight Dean 415834-2018 5420 College Av. Oakland cA 24509
[ Project-General 52 K8 = + & = O 11 | 756-30-7391  Karsen Livia 4155349219 5720 McAuleySt.  Oakland CA 94609
MName DataSource 12 | 724-80-9391  MacFeather Stearns 413354-7128 44 Upland Hts, Oakland CA 94612
7 Bookmarks E 427-17-2319 Dl Ann 415836-7128 3410 Blonde 5t Palo Alto CA 94301
[ ER Diagrams 14 | 672-71-3249  Yokomoto Akiko 415935-4228 3 Silver Ct. Walnut Creek  CA 94595
Fi@ Scripts 15 | 267-41-2384  O'Leary Michael 408 286-2428 22 Cleveland Av. #14  5an Jose CA 95128
£ 16 | 472-27-2349  Gringleshy Burt 707 938-6445 PO Box 792 Covelo CA 95428 O
E T 527-72-3246  Greene Morningstar 613 297-2723 22 Graybar House Rd. Mashville TN 37215 O
E‘o ? 172-32-1176  White Johnson 408 496-7223 10932 Bigge Rd. Menlo Park CA 94025 ]
< >
() Save Cancel [ Script | =SS ma—ilg € » ol | [ECRL N RS - ] 5 23 | Rows: 1 (@ 23 crpok nomyueto - Oms [ ]

| M3K | ru | Januce | WHT. BCTaBKE | 1:23:22 Sel 0|0




SELECT ALL * FROM publishers;

SELECT ¥0P—5 p.country
FROM pubs.public.publishers p LIMIT 5;

SELECT DISTINCT state FROM authors;

SELECT 'Ha3BaHue kHuru: ', title, pubdate
FROM titles

select 2+2 as "utoro";

SELECT * INTO NewAuthors FROM authors;

feparop SELECT

OCHOBDbI

SELECT [ALL | DISTINCT] <cnucoK BbiBOoAa>

[ INTO <umsa HoBOM Tabaunubl> |

[FROM <cnucok tabauu, v ycnosum coeanHeHnA>]

[ WHERE <ycnoBue otbopa nam coeanHeHna> |

[ GROUP BY <cnucok nonemn rpynnupoBKku> |

[ HAVING <ycnoBusA, HaknaabiBaemble Ha rpynny> |

[ ORDER BY <cnuncok nonew ana copTUpPOBKM BbIBOAA> |
[UNION <3anpoc Ha BbIOOpPKY 414 06beanHEHNS>]

NOPAAOK C/IeA0BaHUA Pa3aenoB HapyLwaTb Helb3A!



feparop SELECT

pasgen WHERE

Pa3nen npeAHasHayYeH ANA HaNoXKeHUA ropU3oHTaNbHbIX GUNBTPOB Ha AAHHbIE,
obpabaTbiBaeMble 3anpocom. 1A 3TOro yKasbiBaeTca 10rMYecKoe yc/ioBme, OT pe3y/bTaTa
BbIYMCNEHUA KOTOPOro 3aBUCUT, BYAET I CTPOKa BKIOYEHA B pe3ynbTaT BbIODOPKM AU HET.

SELECT * FROM titles WHERE ytd sales > 5000;
SELECT * FROM authors WHERE 1 = 1;

SELECT title FROM titles
WHERE extract('year' FROM pubdate) > 1991 AND extract('year' FROM pubdate) <= 1995;

SELECT * FROM titles
WHERE title LIKE '%Database’%' OR "type" = 'popular_comp';

SELECT pub_name, 'He Amepuka!' AS "OcobeHHocTb" FROM publishers WHERE state IS NULL;



feparop SELECT

pasgen WHERE

Paspnen He npeaHasHa4YeH A8 co34aHuna cBA3en mexkay Tabanuamm (Mo BHELWHUM
K/Al0YaM), XOTA TaKad BO3MOXHOCTb ecTb. [laHHbIN cnocob ABnAeTCA yCTapeBLLUM U ero
KaTeropu4eckmn He PEKOMeHAYETCA NCMONb30BaTb NpU NpodeccuoHanbHom paboTte c CYBA.

SELECT title, pub_name FROM titles, publishers
WHERE titles.pub_id = publishers.pub_id AND country = 'USA’;

SELECT * FROM authors
WHERE au_fname IN ('Sylvia', 'Anne', 'Livia');

SELECT * FROM titles
WHERE price NOT BETWEEN 10::money AND 20::money;

SELECT Count(*) FROM authors WHERE contract = FALSE;



feparop SELECT

pasaen FROM

C nomoubto pa3gena onpeaenarTcad UCTOYHUKUN OaHHbIX, C
KOTOPbIMU 6Y,£I,€T pa6OTaTb 3anpoc. Mo»HO co3aaTb o4HY NN HECKOJ1IbKO
cBsi3en mexgy oTHOWEHNAMU, ABHO YKa3blBaA T€ MOJIA, KOTOPbIE A0/1KHbI
UrpaTb poJib BHELWHWMX K/THO4Een.

SELECT authors.au_lname, authors.au_fname, titleauthor.royaltyper
FROM authors JOIN titleauthor ON authors.au_id = titleauthor.au_id
WHERE authors.state='CA’;

JOIN:

SELECT t.title, a.au_lname, a.au_fname, ta.au_ord INNER
FROM titles t INNER JOIN titleauthor ta ON t.title id = ta.title id LEFT

INNER JOIN authors a ON ta.au _id = a.au_id; RIGHT
FULL

SELECT t.title, p.pub_name
FROM titles t RIGHT JOIN publishers p ON t.pub_id = p.pub_id;

SELECT * FROM titles t
JOIN publishers p ON t.pub_id = p.pub_id AND t.pub_id2 = p.pub_id2;



feparop SELECT

pa3gen ORDER BY

Pasaen npeAHasHavyeH ana ynopsaaodyeHus Habopa
AaHHbIX, BO3BpaLlaemMblxX NOCae BbINOAHEHMA 3anpoca.

SELECT * FROM titles WHERE price IS NULL
ORDER BY "type";

SELECT * FROM students s ORDER BY group_id DESC, fio ASC;

SELECT s.fio, sg.group_name, sj.subj name, et.description, e.grade FROM exams e
JOIN examtypes et ON e.exam_type = et.type_id

JOIN students s ON e.stud_id = s.stud_id

JOIN stud_groups sg ON s.group_id = sg.group_id

JOIN subjects sj ON e.subj id = sj.subj_id

ORDER BY 3 DESC, 2, 4 DESC, 5 DESC;



Paszgen GROUP BY no3BondaeT BBNJO/THATb rPyNnnNMpPOBKY
CTPOK Tabauy, no onpeaenéHHbIM Kphepuam. GROUP BY

MOYTM BCEraa MCNoNb3yeTca BMecTe ¢ ¢y
arperMpoBaHus.

SELECT p.pub_name, Count(t.title)
FROM titles t JOIN publishers p
ON t.pub_id = p.pub_id

GROUP BY p.pub_name

ORDER BY Count(t.title) DESC;

SELECT p.pub_name, Count(t.title) AS
"KonnyecTtBo"

FROM titles t JOIN publishers p

ON t.pub_id = p.pub_id

GROUP BY 1 ORDER BY 2 DESC;

SELECT Max(p.pub_name), Count(t.title)
FROM titles t JOIN publishers p

ON t.pub_id = p.pub_id

GROUP BY p.pub_id ORDER BY 2 DESC;

Jreparop SELECT

pasaen GROUP BY

OyHKYUU a2peaupoB8aHUA:

AVG(<none>) CpegHee 3HayeHue ANA YKa3aHHOro
cToN6La UV BbIPaKEHUA

COUNT(<none>) |Konuuectso ctpok, nckntoyas NULL-
CTPOKM B YKa3aHHOM cTonbLe

COUNT(*) ObLuee KOMYECTBO CTPOK, BK/OYASA
NULL-cTpoKku

MAX(<none>) MaKcManbHoe 3HaYeHne B yKazaHHOM

cTonbue

MIN(<none>)

MWHUMaNbHOE 3HaYeHMe B YKa3aHHOM
cTonbue

SUM(<none>) CyMMma Bcex 3Ha4eHUIt B yKa3aHHOM
cTonbue

STDEV(<none>) |CraTtuctnyeckoe ctaHgapTHoe
OTK/IOHEeHMWe AN1A 3HAYEHUI cToNbLa

VAR(<none>) HecmelueHHan oueHka gucnepcum

BE€/INYUH YKA3aHHOTO CTOﬂ6LI,a




Ba)Ho!
1. ®YHKUMM arperMpoBaHua He PasQTaloT co

3HayeHunamun NULL. eDaTo SELECT
2. Pasgen WHERE He f0ONyCKaeT UCMO/b30B3 | p p

bYHKUMMN arpermpoBaHms. pasgen GROUP BY

SELECT Count(*) AS "Yucno kHur", a.au_fname AS "WUma", a.au_lname AS "Oamunua"
FROM titles t JOIN titleauthor ta ON t.title id = ta.title id

JOIN authors a ON a.au_id = ta.au_id

GROUP BY a.au_id

ORDER BY 2;

SELECT Cast(sg.group_id AS varchar) || ' (' || sg.group_name || ')' AS "rpynna"
sj.subj_name AS "[OucumnamHa", Avg(e.grade) AS "CpegHuin 6ann"

FROM exams e INNER JOIN students s ON e.stud id = s.stud id

INNER JOIN examtypes et ON e.exam_type = et.type_id

INNER JOIN stud_groups sg ON s.group_id = sg.group id

INNER JOIN subjects sj ON e.subj _id = sj.subj_id

WHERE et.description LIKE ‘3Jk3ameH’

GROUP BY sg.group_id, sj.subj_id

ORDER BY 1;

)



reparop SELECT

pa3gen HAVING

Pasgen NPAKTUYECKU aHasIorM4yeH no HasHaveHuto pasgeny WHERE v sbinonHaeT
OYHKLMIO FOPU30HTA/IbHON PUALTPALMU, OAHAKO UCNONb3YETCA NPU 3a4aHMKU TPYNNOBOM
dunbTpaumn. B atom pasgene gonyckaetca UCnosb3oBaHne GyHKLUUIM arperMpoBaHmA.

SELECT max(t.title), Count(*) as "Yucno asTopoB"

FROM titles t JOIN titleauthor ta ON t.title id = ta.title_id
GROUP BY ta.title_id

HAVING count(*)>1

SELECT s.group_id, Count(*) AS "Yucno ctygeHTOB"
FROM students s GROUP BY 1 HAVING Count(*) > 20;

SELECT sj.subj_name

FROM exams e INNER JOIN subjects sj ON e.subj_id = sj.subj_id
GROUP BY 1

HAVING Avg(e.grade) > 3.5;
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npo4yue pasaenbl

Pasgen CAYXKUT ANA 06beAnHEHMA pe3ynbTaToB BbIDOPKK, BO3BpaLLaeMbIX ABYMA 1 Bonee 3anpocamu. 3710
MOKeT ObITb BbIOOPKa N3 ogHOM Tabauubl A CAUAHWE AAHHbIX U3 MHOXKecTBa Tabaunu. MHbiMM cnoBamu, pasaen
UNION BcTaBaaeTca mexxay ABymMA 3anpocamu, BO3BPaALLAOLWMMKN OAMHAKOBbIM Habop cTtonbuos. B pesynbtaT byayT
BKHOYEHbI CTPOKM Kak NepBOro, Tak M BTOPOro 3anpoca. Mo ymonyaHuio aybanpytowime CTpOKK B pe3ynbraT He
BKJIFOYAOTCA.

SELECT pub_name, city FROM publishers
UNION
SELECT publicher, location FROM MyAdditionalTable;



Wiovimep SELECT

SELECT s.fio AS "ctymeHTt", s.group_id AS "rpynna",

j.subj_name AS "agucumnauHa", t.description AS "Bup TecTupoBaHua",
CASE WHEN e.grade = -1 THEN 'He atTecToBaH'

WHEN e.grade = © THEN 'He3auyTeHO'’

WHEN e.grade = 1 THEN '3a4TeHo’

WHEN e.grade = 2 THEN 'Heyp.'

WHEN e.grade = 3 THEN 'ypnoBneTBOopuUTesIbHO'
WHEN e.grade = 4 THEN 'xopouwo'

WHEN e.grade = 5 THEN 'oTau4HoO’

ELSE e.grade::varchar(20)

END AS "oueHka",

e.exam_date AS "paTta"

FROM exams e INNER JOIN students s ON e.stud id = s.stud_id
INNER JOIN subjects j ON e.subj id = j.subj_id
INNER JOIN examtypes t ON e.exam_type = t.type_id

ORDER BY 2, 1, 3, 4



feparop SELECT

B/10XKeHHble 3anpocbl

SELECT title FROM titles WHERE pub_id IN
(SELECT pub_id FROM publishers WHERE pub_name LIKE 'New Moon Books');

SELECT ti.titleinfo
FROM (SELECT t.title || " - ' || t.notes AS "titleinfo", t.price FROM titles t) ti

WHERE ti.price::NUMERIC > 20

SELECT * FROM publishers p
WHERE EXISTS (
SELECT 1 FROM titles t
WHERE p.pub_id = t.pub_id AND t.advance::NUMERIC > 10000

I

SELECT p.pub_name FROM publishers p
WHERE NOT EXISTS (
SELECT 1 FROM titles t
WHERE p.pub_id = t.pub_id AND t.price IS NULL

I
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AaHHbIX PostgreSQL

YUCNO0BbIE TUMNbl AAdHHDbIX

: le yncna ot -2147483648 no +2147483647 (4 6ainTa)
smallint: uenble yncna ot -32768 no +32767 (2 6anTa)
bigint: uenbie uncna ot -9223372036854775808 no +9223372036854775807 (8 6ainT)

serial: uenoyYncneHHbI CHETYMK (aBTOMHKpemeHT) oT 1 ao 2147483647 (4 6anTa). OTcyTcTBYeT B cTaHAapTe SQL
smallserial: uenouncneHHbIn c4ETYMK (aBTOMHKPEMEHT) oT 1 go 32767 (2 6aiTa)
bigserial: uenouyncneHHbIM cHETUMK (aBTOMHKpemeHT) oT 1 a0 9223372036854775807 (8 6aiiT)

numeric: Yncsa ¢ PUKCUPOBAHHOW TOYHOCTbIO - A0 131072 3HaKOB B Lilenon YacTn 1 Ao 16383 3HakoB Noc/ie 3anATON.
OnucaHue: numeric(precision, scale). MapameTp precision - MakcMmanbHoOe Konnyectso Umndp B umcne. NapameTp
scale - makcMmanbHOE KONMYECTBO LUndp nocse 3anaTom

decimal: cmHoHMM numeric

real: yncna c nnasatowler Toukon ot 1E-37 no 1E+37 (4 6ainTa)
double precision: uncna c nnasatowen Toukon ot 1E-307 go 1E+308 (8 6aiiT)

money: crneunanbHbiv TMN ANA paboTbl ¢ AeHEXHbIMU eanHUUAMKM, oT -92233720368547758.08 no
+92233720368547758.07, npon3BOAHbINA OT NUMEric, C yKazaHUeM AeHEeXHOW eanHuubl (8 6anT)
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Hanbonee yoobHbii popmat 3agaHumA: THHbBIX %’;fj;éf%?%%/
Aatbl: yyyy-mm-dd — 2020-01-08 o
BpemeHun: hh:mi:ss —1:21:34 npo4yue Tunbl AaHHbIX

@h

S

Lt K

&

/i

char(n): ctpoka U3 duKcMpoBaHHOro KONMYECTBA CUMBOJIOB, N - KOZIMYECTBO CUMBOJ/IOB B CTPOKE

varchar(n): ctpoka 13 npon3BoAbHOro KO/IMYECTBA CUMBOIOB, N — MAaKCMMa/ibHOE KOJIMYECTBO CUMBOJIOB B CTPOKE.
MakcumManbHO BO3MOXXHbI pasMep CTPOKU cocTaBnsaeTt okono 1 1'b

%* text: TekcT npomnsBoabHOW AnnHbl. He BxoauT B ctaHAapT SQL

J J
0.0 0.0

>

>

% bytea: anBon4HasA CTpoKa NepemeHHOM A/INHbI. BxogHble AaHHbIE MO YMOIHAHMIO NPUHUMAKOTCA B
lwecTHaguatupmniyHom dopmarte: SELECT "\xDEADBEO1'; otanyaeTcs ot ctaHaapTta SQL

timestamp: agata u Bpema 6e3 yacosoro nosica ot 4713 r. Ao H. 3. A0 294276 T. H. 3., TOYHOCTb 1 MKc, 8 6aunT
timestamp with time zone: gata n Bpema c 4YacoBbIM NOSICOM, BCE OCTa/IbHOE KaK AN1a npeablayLLero

date: nata (6e3 BpemeHu cyToK), ot 4713 r. 4o H. 3. A0 5874897 r. H. 3., TOYHOCTb 1 AeHb, 4 HaliTa

time: Bpemsa cyToK (6e3 gatbl), To4HOCTb 1 MKc, 8 6anT

time with time zone: Bpems cyTok (6e3 aatbl) c YacoBbim noacom (+/- 1459), TouHocTb 1 mKc, 12 6alT
interval: BpemeHHoON nHTepBan ot -178000000 net go 178000000 net, TouHOCTb 1 MKc, 16 BbanT

)/ )/ J J J J
0’0 0’0 0’0 0’0 0’0 0’0



HeKkomopsle murisl OGHHbIX
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s cidr: uHTepHeTt-agpec B popmate IPv4 u IPv6. Hanpumep, 192.168.0.1. OT 7 go 19 6ant
+** inet: nnTepHeT-agpec B popmate cidr/y. Hanpumep, 192.168.0.1/24. Ot 7 po 19 b6ant
** macaddr: xpaHut MAC-agpec. NMpumep BBoaa: '08-00-2b-01-02-03'. 6 6anT

+* macaddr8: xpaHut MAC-aapec B popmaTte EUI-64. NMpumep BBoaa: '08-00-2b-01-02-03-04-05'. 8 6anT

%* point, line, Iseg, box, path, polygon, circle

e

%

json: XpaHUT AaHHbIE jsON B TEKCTOBOM BMAE

jsonb: xpaHuT AaHHbIE json B BuHapHOM popmarTe (yckopsieT 06paboTKy, noaaepnBaeT MHAEKCALUMIO)
uuid: xpaHuT (HO He reHepupyeT) YHUBEPCANbHbIMA YHUKaNbHbIM naeHtudumratop (UUID),

Hanpumep, aleebc99-9c0b-4ef8-bb6d-6bb9bd380al1l. 32 6aunTa

s* xml: xpaHuUT gaHblie B popmate XML
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*

J
000

>



Ncnonb3yeTtca and

BBOAA AAHHbIX: MaHp,a INSERT

nobasnaeT oaHY UM HECKONbKO
CTPOK B 0AHY Tabaunuy.

CuHmakcuc (yrnpowéHHoll):

INSERT INTO <uma_Tabanupi> |

INSERT INTO exams VALUES (<uma_ctonbua>,...) | {
(301667, 1, 2, 2, '20.06.2020'::date); [VALUES (<3HaueHue>,..) ]

|[ <SELECT-3anpoc> ]
INSERT INTO subjects(subj_id, subj_name, description) | [ DEFAULT VALUES ]
VALUES )

(1, 'Ba3bl AaHHbLIX', 'OCHOBbl paboTbl ¢ PostgreSQL'),
(2, 'Ou3mka', 'YacTtb 3. OnTUKaA'),

(3, "AHrAMiACKMA A3bIK', " "); Bce cTon6Libl, He MpeAcTaB/eHHble
B ABHOM WM HEABHOM CrUCKe
INSERT INTO authors DEFAULT VALUES; I o i aue s o
. YMOJTYaHWIO, ECNIN A1 HUX 3aAaHbl
INSERT INTO films 3TU 3HayeHuns, 6o NULL B

SELECT * FROM tmp_films WHERE date prod < '2004-05-07'; NPOTMBHOM Cilyuae.



Ncnonb3yetca ans

N3MEHEHMUSA AaHHbIX:
MoaAuPUUMPYET OAHY WU HECKOJIBKO
CTPOK B Tabaunue.

UPDATE students SET fio = 'HetcyopTtu 3cTep’
WHERE fio = 'lloy 3cTep’;

UPDATE subjects SET subj_name = 'WHOCTpaHHbIA A3bIK',

description = 'rpynnbl aHrAMMCKOro u ¢paHUy3CKOro A3blKoB'

WHERE subj_id = 3;

UPDATE exams e SET grade = 5

FROM students s, subjects j

WHERE e.stud_id = s.stud_id AND e.subj_id = j.subj_id
AND s.fio = 'CtpaBuHcKkuin Oépgop Muxannosud'
AND j.subj_name = 'ba3bl AaHHbIX'
AND e.exam_date = '20.06.2020': :date;

omarpa UPDATE

CuHmakcuc (ynpowéHHsil):

UPDATE <uma_Tabnnupi>
SET <uma_ctonbua> = <3HayeHune>, ...
[FROM {<nmsa Tabaunubi>
| <SELECT-3anpoc>},...]
[WHERE <ycnosue>]

Echn B UPDATE 6yget nponylieH pasaen
WHERE, 10 3agaHHble B pa3aene SET
n3mMeHeHuns byayT caenaHbl B KaXKa0m
CTPOKe Tabnnubl.

B PostgreSQL HagéxkHee ccblnaTtbCA Ha
Apyrue Tabanubl B Nog3anpocax, XoTa
TaKMe 3anpocbl 4acTo paboTatoT

meaneHHee, yem FROM-coeamnHeHme.



| omarpa UPDATE

eLé HEeCKO/ZIbKO Nnpumepos

UPDATE weather SET (temp_lo, temp_hi, prcp) = (temp_lo+l, temp_lo+15, DEFAULT)
WHERE city = 'San Francisco' AND "date" = '2003-07-03';

UPDATE titles SET price = price + 30
WHERE extract('year' FROM pubdate) = 2020;

UPDATE employees SET sales_count = sales _count + 1 WHERE id =
(SELECT sales_person FROM accounts WHERE name = 'Acme Corporation');

UPDATE summary s SET (sum_x, sum_y, avg X, avg y) =
(SELECT sum(x), sum(y), avg(x), avg(y) FROM data d
WHERE d.group_id = s.group_id);



Ncnonb3yeTtca ansa
yAaneHua AaHHbIX: e Hp,a DELETE
yaanAaet ogHy Uin HeCKO/1IbKO

CTPOK U3 TabaunLbl.
CuHmakcuc (yrnpowéHHoll):

DELETE FROM titleauthor; DELETE FROM <ums_Tabaunubi>
[ WHERE <ycnosue> ]}
DELETE FROM publishers p
WHERE p.pub_name = 'Microsoft Press'; bes WHERE 6yayT yaaneHbl Bce
CTPOKM Tabaunupl. B pazpene WHERE
DELETE FROM students s TaK¥Ke MOMHO UCMOo/b30BaTh
WHERE s.stud_id IN ( B/IO}KEHHbIE N0A3anpocs! (T.e.
SELECT e.stud_id FROM exams e MCMONb3YA AaHHbIE APYTUX TabanL).
WHERE e.grade = 2
GROUP BY e.stud_id BbICTPbI BapuaHT yaaneHuna scex
HAVING count(*) > 3 AaHHbIX B OAHOM MAN HECKONbKMUX
)5 Tabnnuax:

TRUNCATE table1, table2
DELETE FROM tasks

WHERE status = 'DONE' RETURNING *;



Ncnon b3yeTCAa ANA

b Ly G GREER E NGSE GREEE GRS e
CO3/[aH1A HOBOW TabanLbI. s ( RELATE TARD -
s e 28 (s A IAY W 1™ éff%{’//déf/ﬁ{f/ﬂ

CREATE TABLE [ IF NOT EXISTS | umsa_tabaunupi ( [
{ uma_ctonbua TMn_paHHbIX [ orpaHnyenme _ctonbua | ... ] ]
| orpaHnueHne_Ttabaunupbi

[ CONSTRAINT nma_orpaHuyeHus | | LIKE ncxogHaa_tabnauua [ BapMaHT _KoONMpPoOBaHUA ... ] }
{ NOT NULL | NULL | [, ... ]

CHECK ( BbipaxkeHue ) [ NO INHERIT ] | 1)

DEFAULT BbipaskeHne _no_yMosYaHuto | [ TABLESPACE Tabn_npocTpaHCcTBO |

UNIQUE napameTpbl_MHAEKCA |
PRIMARY KEY napameTpbl_nHAaeKca |

REFERENCES uenesas_Tabauua [ ( [ CONSTRAINT nmsa_orpaHundeHus |
uenesoii_ctonbeu, ) | { CHECK ( BbipakeHue ) [ NO INHERIT ] |

UNIQUE ( uma_ctonbua [, ... ] ) napameTpbl_MHAEKca |

PRIMARY KEY ( nma_ctonbua [, ... ] ) napameTpbl_MHAeKca |

EXCLUDE [ USING nHaekcHbin_meTog, | ( anemeHT _mncknroveHuna WITH
onepatop [, ... ] ) napameTtpbl_mnHaekca [ WHERE ( npegukaTt) | |

FOREIGN KEY ( nma_ctonbua [, ... ] ) REFERENCES uenesaa_tabauua [ (
ueneson_crtonbded, [, ... 1) ]



CREATE TABLE stud_groups (
group_id integer PRIMARY KEY,
group_name TEXT NOT NULL

)

CREATE TABLE subjects (
subj id serial PRIMARY KEY,
subj name TEXT NOT NULL,
description TEXT

)

CREATE TABLE examtypes (
type_id integer PRIMARY KEY,
description TEXT NOT NULL

)
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6a3a paaHHbIX "Ceccua”

CREATE TABLE students(

stud_id integer PRIMARY KEY,

group_id integer REFERENCES stud_groups( group_id ),
fio TEXT NOT NULL,

gender char(1), CHECK (gender IN ('F', 'M"))

)

CREATE TABLE exams(

stud_id integer REFERENCES students( stud_id ),
subj id integer REFERENCES subjects( subj_id ),
exam_type integer REFERENCES examtypes ( type_id ),
grade integer, CHECK (grade IN (0, 1, 2, 3, 4, 5)),
exam_date date,

PRIMARY KEY (stud_id, subj_id, exam_type)

);



Bbl Co3panuna Tabnuu

U3 JOKYMEHTauum

CREATE TABLE films (

code char(5) CONSTRAINT firstkey PRIMARY KEY,
title varchar(40) NOT NULL,

did integer NOT NULL,

date _prod date,

kind varchar(10),

len interval hour to minute

)5

CREATE TABLE distributors (
did integer PRIMARY KEY DEFAULT nextval('serial'),
name varchar(40) NOT NULL CHECK (name <> '')

)

CREATE TABLE users (
id serial PRIMARY KEY,
description text

)



ALTER TABLE moandunumnpyet
CTPYKTYpPY Tabaunubi,

DROP TABLE yaanaet Tabanuy
LLENIMKOM.

KomaHaa ALTER TABLE 6epéTt Ha cebs Bce Aencrauma no
KONMWPOBAHMIO JAaHHbIX BO BPeMeHHy Tabauuy,
YOANEHUIO CTAapoM Tabauubl, CO34aHUID BMECTO Heé
HOBOWM  Tabauubl C  HYXHOM  CTPYKTYypon U
nocneayrowmm rnepennucbiBaHMem B Heé AaHHbIX. Bce
3TU AENCTBUA NPOUCXOAAT 6e3 yyacTua nosib3oBaTens,
NpPM 3TOM YCTAHOBJ/IEHHbIE MpPaBa AOCTyna K Tabiuue
COXpaHATCA.

DROP TABLE yoanaet Bce MHAEKCbI, NpaBuaa, TpUrrepbl
N OrpaHWYeHuna, cyuwectsyowme ana Tabamubl.
Tabnnua yaanaerca BMecTe C COAEPKALUMMUCA B HEN
AaHHbIMKU. OpaHako, 4Tobbl yaanuTb Tabnuuy, Ha
KOTOPYIO CCblIaeTca NpeAcTaB/leHMUe UAN OrpPaHnUYeHne
BHELIHero K.aw4a B gpyronm Tabnuue, Heobxogmmo
AononHuTenbHo yKkasatb onuunto CASCADE.

ALTER TABLE distributors
ADD COLUMN address varchar(30);

ALTER TABLE distributors
DROP COLUMN address RESTRICT;

ALTER TABLE distributors
ALTER COLUMN address TYPE varchar(890),
ALTER COLUMN name TYPE varchar(100);
DROP TABLE users;

DROP TABLE films, distributors;



"KOHCTPYKUMUOHHbIE

anemeHTb!" perrble Tabauubi
6a3bl AaHHbIX

BpémeHHble Tabauubl aBTOMaTUYECKM YAANAOTCA B KOHLUE
CeaHca WM B KOHLE TeKyLlen TpaH3aKLWK, ecin OHU Bbinu
CO3/,aHbl BHYTPU TPaH3aKLUMN.

BEGEQEATE TEMP TABLE myTable ( Bcnyqae,ecnmBo3HMKna(num6Ka?HyTpM
id serial PRIMARY KEY, TPaH3aKUuuMmn, KotTopan nE)MBena K ee
fio varchar(300), OCTAaHOBKe, BCe AasbHeNLMe KomaHabl byayT
dt date DEFAULT now(), UFTHOPMPOBATbLCA, NOKa TeKyLW,aAa TPaH3aKumA
remark text He byaeT OTMEeHEeHa C MOMOLLbIO KOMaHAb
) ON COMMIT DROP; ROLLBACK TRANSACTION

INSERT INTO myTable (fio, remark)
VALUES ('bocoit HukaHop UBaHOoBMY', 'npeacepaTenb XuntoBapuuwecTsBa');

SELECT * FROM myTable;
END;

SELECT * FROM myTable; -- Bbaact coobueHue o6 owmbke



"KOHCTPYKUMUOHHbIE
3iemeHTbI"
6a3bl AaHHbIX

DROP VIEW IF EXISTS publications;

CREATE VIEW publications AS
SELECT a.au_lname AS "®amunua",
a.au_fname AS "Uma",
t.title AS "Ha3BaHue KHurun"
FROM authors a JOIN titleauthor ta
ON a.au_id = ta.au_id
JOIN titles t
ON ta.title id = t.title_id;

SELECT * FROM publications
ORDER BY O®amunua, UmAa;

ALTER VIEW publications
RENAME TO summaryl;
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MpeacrtaBneHue AnA nosnb3oBaTenen 6asbl AaHHbIX BbIrAANUT
Kak Tabauua, ogHakKo Ha CaMOM Jene ero coaepxKMmoe
dopmupyetca 3anpocom. PuU3NYECKM [JaHHble, BUPTYaNbHO
NpuHaanexKalwme npeacTaB/leHUto, HaxoaAaTca B Tabauuax, K
KOTopblM 0bpallaeTca aToT 3anpoc.

MMs npeactaBNeHUA AONXKHO OTAMYATbCA OT MMEH ApYyrux
npeacTaBAeHuin, Tabauu, nocneaoBaTeNIbHOCTEN, UHAEKCOB UK
CTOPOHHMX TabauL, B TOM cxeme AaHHbIX, re OHO Cco3AaéTcs.
[fp aHanuse 3anpoca HeT abCoNOTHO HUKAKOM pPasHULbI
MeXKay Tabnnuamm n npeacraBneHnsMH.

Ctonbeu, npeactaBneHunsa Oyaer M3MeHAEeMblIM, €eCcauM 3TO
NPOCTas CCbl/IKA Ha W3MEHSeMbI CTONDOEeL, HUXKenerkalero
6a30B0Oro OTHOLWEHMWSA; B NPOTUBHOM C/ly4ae 3TOT ctonbeu, byaer
AOCTYMeH TO/AIbKO Ans yTeHuAa. [peactasnenuns, Bolbuparoume
AaHHble He M3 oaHOoW Tabauubl, HeAOCTYNHbl AnA aobasneHun
NN NU3MEHEHUA AaHHDbIX.



"KOHCTPYKUMUOHHbIE

31eMeHTbI"
6a3bl AaHHbIX

s O6bsaBneHue (DECLARE)

** OTKpbITNE Kypcopa (OPEN)

+* PaboTta c gaHHbIMU: cunTbiBaHWe FETCH,
nepemetieHmne Kypcopa MOVE, nsmeHeHue
(UPDATE) v yaaneHue (DELETE) gaHHbIX

¢ 3aKpbiThe Kypcopa (CLOSE)

Kypcopbl yaobHO ncnonb3oBaTb BHYTPU NO/1b30BATENbCKUX
bYHKLUMIA, rae MOXKHO peanin3oBaTb AOCTATOYHO C/IOXHbIN
anropuTm paboTbl ¢ AaHHbIMK. Kypcopbl BbINOJIHAKOTCA
TO/IbKO BHYTpW 610K0B TpaH3akumii (BEGIN ... END), a ans
3TOro cnegyeTt NUcaTb NPOrpamMmmy Ha paclUMPEHUN A3bIKA
PL/pgSQL.
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Kypcop — 31O YyKasatenb Ha 3anucu BHYTPU
BPEMEHHOW BbIOOPKM [AAHHbIX, MNOJIYYEHHOW B
pe3ynbrate BbINOAHeHMA Hekoero SQL-3anpoca.
Kypcop moXeT ABuUratbCA MO COOTBETCTBYHOLLEMY
Habopy AaHHbIX, NO3BOAAA BO3BpaLlaTb K/AUEHTY
oTAenbHble 3anucu. WMcnonb3oBaHME Kypcopos
yaobHO TOrga, Korga BblIOOpPKA [AaHHbIX O4YeHb
bonbwaAd W, KPOMe TOro, Haj JAaHHbIMU
HeobxoAMMO NpPOBOAUTb KAKME-TO  C/IOXKHble
npeobpa3oBaHuA.

Kypcopbl no3BonsoT paboTtaTb CO CTPOKamu
TabAnuUbl NOCPeACTBOM YKa3aHUA UX NOPAAKOBOro
HoMepa B Habope AaHHbIX. Kypcop moKeT bbiTb
MCNONb30BaH He TO/IbKO A5 BbIBOPKM AaHHbIX, HO
TaKXe AnAa MameHeHusa u aobaBneHUA AaHHbIX B
OTAE/NIbHbIE CTPOKM TabauLbl.



NMpumep co3gaHunA
M UCNO/ZIb30BAaHUA Kypcopa

DO $$ --nepexon B pexuMm NporpaMMMpoBaHMA Ha A3bike PL/pgSQL
DECLARE

myCurs CURSOR FOR SELECT title FROM titles;

varTitle varchar(200);

BEGIN -- Ha4aso TpaH3akuuu

OPEN myCurs;

LOOP
FETCH myCurs INTO varTitle;
varTitle = '<td class="myColumn">' || varTitle || '</td>';
RAISE NOTICE '%', varTitle; -- BbBOA B KOHCO/JIb A4 OTNAAKMU
IF NOT FOUND

THEN EXIT;

END IF;

END LOOP;

CLOSE myCurs;
END $%;

SRV pCopbI

BapuaHmel FETCH v MOVE:

FETCH NEXT FROM curl
INTO v1, v2, v3;

FETCH LAST FROM cur2
INTO x, vy;

FETCH RELATIVE -2
FROM cur3 INTO x;

MOVE curl;

MOVE FORWARD 2
FROM cur2;



"KOHCTPYKUMUOHHbIE

31eMeHTbI"
6a3bl AaHHbIX

CREATE PROCEDURE insert_info
(description varchar(50),
smin int, smax int)

LANGUAGE SQL

AS $%
INSERT INTO jobs SELECT 1 + MAX(job_id),

description, smin, smax FROM jobs;

$%;

CALL insert_info('Pa3paboTumk 6a3 AaHHHbIX'
200, 250);

SELECT * FROM jobs;

XpaHumaa npoueaypa — 3TO MMeEHOBaHHbIM Habop SQL-
KOMaHg /nbo A3bIKOBbIX WHCTPYKUMW, COXpaHaemas
HENOCPeACTBEHHO Ha  cepBepe 6a3  AaHHbIX WU
ONTUMMU3UPOBAHHAA anA Hanbonee sapPeKTMBHON PabOTHI.
XpaHMmas npoueaypa He BO3BpalLaeT  Kakux-nnbo
3HaYEeHUMN.

XpaHMMble NpoLeaypbl CyLWeCcTBYOT HE3aBUCUMMO OT Tabauu,
WAN Kakux-nnbo gpyrmx obvektoB 6a3 aaHHbIX. KomaHaa
CREATE PROCEDURE (co3pgaTb XpaHuMmylo npoueaypy)
onpegeneHa B craHgapte SQL, HO Auwb B nocnegHux
Bepcuax PostgreSQL 6bina npuHATA K MCNONb30BaHMiO. B
ston CYB[ A3blK nporpaMmmMupoBaHMA ANA HanMcaHuA
XPaHMMOM NpoueaypPbl MOXET ObiTb PA3/IMYHbBIM.

ANna nameHeHUa coaeprkaHma Koga XpaHUMOM npoueaypbl
ncnonbsyetca komaHaa ALTER PROCEDURE, gna yganeHusa -
DROP PROCEDURE.



CREATE FUNCTION clean_emp(v int) RETURNS int AS $$
DELETE FROM employee
WHERE job_1lvl < v; -- ypoBeHb 3HAYMMOCTM
SELECT count(*) FROM employee
$$ LANGUAGE SOQL;

SELECT clean_emp(40); -- HeWHPOPMATUBHbIA BbIBOA
DROP FUNCTION clean_emp; -- ucrnpasum:

CREATE FUNCTION clean _emp(v int) RETURNS int AS $$%
DECLARE

tl int;

t2 int;
BEGIN

SELECT count(*) INTO t1 FROM employee;

DELETE FROM employee

WHERE job_1vl < v;

SELECT count(*) INTO t2 FROM employee;
RETURN t1-t2;
END;
$$ LANGUAGE plpgsql;

SELECT clean_emp(40); -- Tenepb Jy4ie

ONb30BaTEeNIbCKUE
QYHKLUU

[Monb3oBaTebCKasn dYHKUUA — 3TO
MMeHOBaHHbIM Habop SQL-komaHg nunbo
A3bIKOBbIX NHCTPYKLUMUM, coXpaHAemas
HenocpeacTBEHHO Ha cepBepe 6a3 gaHHbIX U
ONTUMMN3NPOBAHHAA Ans Hanbonee
apdekTnBHom pabotbl. DPYyHKUMM UMMEIOT
BO3MOXHOCTb MX Bbi30Ba HEMOCPEACTBEHHO
M3 BblpaXeHUM K cnocobHbl BO3BpaWaTb
pe3ynbtaT (B TOM 4YMCNe KaK MHOMKeCTBO
3anucen). PyHKUMM MOFyT NPUHUMATbL B
KayecTBe aprymeHTOB (mnapameTtpos)
6a30Bble TWUMbl, COCTaBHble TUMbl WU WX
CoYeTaHus.

PYHKUMM MOXKHO nNuUcaTb Ha A3biKax SQAL,
PL/pgSQL, Ha npoueaypHbix fA3bikax (C,
Python n ap.)



Diip20Ba7TelibCKve
EWwé HecCKoNbKo npumepos
co3paHuna GYHKLMIA: <|>VH AV

CREATE FUNCTION biglobs(integer) RETURNS SETOF character AS $$

--  (QyHKUMA BO3BpallaeT OMUCaHWe AO/KHOCTEW C YKa3aHHOro YpPOBHA 3HAYMMOCTMU
SELECT job_desc FROM jobs WHERE job 1lvl > $1;

$$ LANGUAGE sql;

SELECT bigJlobs(100);

CREATE FUNCTION f_add(x integer, y integer) RETURNS integer AS $%
SELECT X + y; -- [lpoCcTO cymMmma OBYX 4ucen
$$ LANGUAGE SQL;

CREATE FUNCTION work with_tab (x int)
RETURNS SETOF record
AS $%
SELECT $1 + tab.y, $1 * tab.y FROM tab;
$$ LANGUAGE SQL; -- OyHKUMS BO3BpallaeT Tabauuy M3 ABYyX CTONOLOB
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NMpumep TpUrrepa: segeH
nora Ana cnUcKa Nnonb3oBaTtene

-- CcOo34aémM Heobxoaumble Tabsuupbl
CREATE TABLE users (
id SERIAL PRIMARY KEY,
"name" TEXT);

CREATE TABLE log (
id SERIAL PRIMARY KEY,
info TEXT NOT NULL,
ts timestamp WITHOUT TIME ZONE);

-- CO0343aéM MNOoNb30BaTENbCKYH OYHKLMKO
CREATE FUNCTION addLog() RETURNS TRIGGER AS
$$
BEGIN
IF TG_OP="INSERT' THEN
INSERT INTO log (info, ts)
VALUES ('Jlo6aBneH nonb3oBaTenb', now());
RETURN NEW;
END IF;
END;
$$ LANGUAGE plpgsql;

| Tpurrepbi

Tpurrep onpeaendeTr onepauunto (PyHKUUIO), KOTOpas AOMXKHA
BbINONHATLCA NPU HacMyraeHuuU Hekomopoeo cobbimus B base
AaHHbIX. Yawe Bcero OGYHKUMA-TPUITEP NPUBA3bIBAETCA K
HEKOTOpoM Tabauue n, B cay4ae NPUMEHEHMUS K 3TOMN Tabauue
Kakon-nmbo KomaHabl (INSERT, UPDATE, DELETE) Tpwurrep
cpabameieaem N OCYLWECTBASET Kakue-nnbo AencTBnAa ¢ 3TOM
e Tabaunuen nmbo c gpyrummn obbeKkTammn 6asbl AaHHbIX.

B PostgreSQL tpurrep co3gaértcA Ha OCHOBE CYLUECTBYHOLWEN
OYHKUMKM, T.e. CHavana KomaHgon  CREATE FUNCTION
onpegenaeTcA  MNonb3oBaTesbCKaA (QPYHKUMA, 3aTeM Ha eé
ocHoBe KomaHaon CREATE TRIGGER onpegenaerca cam
Tpurrep.

B TpurrepHbix @QYHKUMAX  UCNOABL3YHOTCA  CMeuuanbHble
nepemeHHble (NEW, OLD, TG_NAME w pp.), coaepawme
nHPopmaunto o cpabotaswem Tpurrepe. C NOMOLLBI 3TUX
NEPEMEHHbIX TpPUITEepHaA QYHKUMA MOXKeT pabotatb C
OAHHbIMW.



MNMpoponxeHue
npumepa

-- CO3[4aEM Tpurrep
CREATE TRIGGER TrUser AFTER INSERT -- OR UPDATE OR DELETE
= ON users FOR EACH ROW

EXECUTE PROCEDURE addLog();

-- pobaBnAem 3anucb B Tabnuuy users
INSERT INTO users(name) VALUES ('Butanuii MNMukynes');

= -- NOCMOTPWM nor

= SELECT * FROM log;

I

B log1 22

T SELECT*FROM log |32

< ‘1%&! \[§| m84 info T3 Pt L
=

sl Jobaenen nonesosatens 2020-12-23 09:07:04
@4’

-Tpurrepbl

B PostgreSQL mo»KHO co3paBaTtb

TpUrrepbl AByX TUMOB:

¢ TpuUrrep Ha U3MeHeHue AaAHHbIX -
obbaABnAeTcA Kak GpyHKUMA be3
apryMmeHTOB M C TUMOM pe3ynbTaTta
trigger. Npumep Takoro Tpurrepa
npuBeAEH BbliLLeE.

* TpUrrep Ha cobbiTue -
obbaABnAeTcA Kak GpyHKUMA be3
aprymMeHTOB U C TUNOM pe3y/bTaTa
event_trigger.

0
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PostgreSQL ucnonb3yetr KoHuenuuio poneu (roles) ana ynpaBneHus paspelleHnaMM Ha AocTyn K 6ase AaHHbIX. Ponb
MOXHO paccMaTpuBaTb Kak noab3oBatensa 6asbl AaHHbIX UK Kak rpynny noab3oBaTesien, B 3aBUCMMOCTU OT TOTO, KaK 3Ta
pPo/b HacTpoeHa. [o Bepcun 8.1 B PostgreSQL nosnb3osamenu w epynnsl 6b11n OTAENBbHBIMU CYLLHOCTAMM, HO TENEpPb eCTb
TO/IbKO poaun. Poan 6asbl AaHHbIX ABAAKOTCA /1006a1bHbIMKU ANA BCero Kaacmepa 6a3bl gaHHbIX. Ponb cynepnonb3oBaTtens no
YMOJIYaHUIO Ha3blBaeTcsa postgres. [Ona co3gaHuA APYrux pPoJsier BHayasle HYXXHO NOAKNOUYUTBCA C  POJbIO
cynepno/sib3oBaTens.

Y KaXXAou poan ectb Habop npas, NO3BONAIOLINIA el coBepLlaTh ¢ ncnonb3oBaHnem CYB/[ onpeaenéHHbie MaHUNyNALUU
Hag 6a30i AaHHbIX, BNAOTb A0 CO34aHMA U yaaneHua 6asbl AaHHbIX. Korga B 6ase gaHHbIX cO34aéTca 0b6vbekm, emy
Ha3Ha4yaeTcAa enadeqeu. Bnagenouem obblYHO ABASAETCA POAb, C KOTOPOM BbiN co3aaH 3TOT 06beKT. A 6onblNMHCTBA TUMOB
0OBEKTOB B UCXOAHOM COCTOAHUM TONbKO BAaaenel, (Man cynepnosb3oBaTeib) MOXKET AenaTth C 06 beKTOM BCE, YTO YroaHo.
Y106bI pa3pelinTb NCMONb30BaATb €ro APYrMM POISIM, HYXKHO AaTb UM NpaBa.

Karkaoe noakntoueHune K cepeepy 6asbl AaHHbIX BbIMNOAHAETCA NOA UMEHEM KOHKPETHOM ponun. MNaponb MMeeT 3HayeHue,
€C/In Toro Tpebyetr metoa ayTeHTUPUKALUM KANeHToB. basa AaHHbIX M onepauMoHHaa CUCTEMA UCNO/b3YIOT pasae/bHble
naposnu.



obwme npuHUUNbI

TabanuyHble NPOCTPAHCTBA — CPEACTBO A/A OpraHu3auum GU3nMYeckoro XxpaHeHua AaHHbIX. Tab/iMyHble NPOCTPaHCTBa
NO3BOAAIOT aAMUHUCTPATOPaM OPraHWM30BaTb NOTMKY pasmelleHua ¢annoB ob6beKToB 6asbl AaHHbIX B (aliioBO
CUCTEME M MOTYT MCMONb30BATbCA HECKONbKMMM 6asamm AaHHbIX Knactepa. TabnnMuHble NPOCTPaHCTBA NO3BOAAIOT
ONTUMW3UPOBATb NPOU3BOAUTENBHOCTb COMIaCHO BU3Hec-Npoueccam, CBA3aHHbIM C 06beKkTaMu 6a3 AaHHbIX.

ba3a AaHHbIX COAEPKUT OAHY WAU HECKONIbKO MMEHOBAHHbIX CXeM, KOTOPbIEe, B CBOIO o4Yepenb, coaep:KaTt Tabaumupl u
Apyrne obbekTbl 6a3bl AaHHbIX (DYHKUMM, npoueaypbl, NpPeacTaBneHna U Ap.). HeobxoamMmocTb Cxembl AaHHbIX
ONpeaenseTca BO3MOKHOCTbIO pasaesieHna 0OBEKTOB Ha JIOFMYECKME Tpynnbl (MexXay pasnNYHbIMK NONb30BaTeNAMM
U npunoxkeHuamu). Cxema public coaep’XUTcs BO BCEX CO3AaBaeMbiX 6a3ax AaHHbIX U CO3AAETCA MO YMOJYAHUIO.
Kakaas cxema MMeeT cBoero Baagenbla. Mo ymon4yaHuio posib He MOXKET 06paLLaTbCA K 0O bEKTAM B YYMKUX CXEMaAX.

PostgreSQL ynpasnser goctynom K 6ase AaHHbIX C MOMOLLbIO CUCTEeMbl npusBuaernii. MpaBo BblAayYM U OT3bIBA
NPUBUAErNIA MMEIOT BAAAENEL, U Cynepnosib3oBaTenb (3TO NpPaBo He MOXKET 6biTb orpaHuyeHo). Echm ponun 6binm
BblAaHbl NpuMBUAErMM C nNpaBom nepesbliaaym (with grant option), To Takas posb MOXKET BblAATb AHANOTUYHYIO
NPUBUIETUIO APYrON POMN.



HUCTpUpOBaHue
ostgreSQL

obwme npuHUMNDI

Knactep

[Tﬂﬁ)‘l. np-BO

6 -
pg_global /’//__ ] \

BA 1

J TUnNUYHbIE CXeMbl:

public — no ymon4yaHuio B
B/ 2 HeW co3aatoTcA Bce
0b6BbeKTbI

| ( N [ [ \ pg_catalog — cuctemHble

~
Tabn. np-so 06bLeKT || 0BbLeKT l 06LEKT 06LEKT | 06LEKT " Tabnnupl
pg_default —_— —
L
g
TabnuuHoe 06bEKT 06BEKT 06bekT
np-so 1 ~ :
L |

‘ pg_catalog S cxema 1 AN cxema 2 ) kpg_catalug ) cxema 1 )

-]
——
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-- Cco3paHue
CREATE SCHEMA mySchema;

- - W3MeHeHue
ALTER SCHEMA mySchema RENAME TO newSchema;

- - yAaneHune
DROP SCHEMA newSchema cascade

-- CMUCOK CXeM
select * from pg namespace;

-- nepemelleHne 06LEKTOB Mexay CXeMamu
ALTER TABLE myTable SET SCHEMA mySchema;

Ynpasnernve
CxXemamm JaHHbIX

Ana BpemeHHbIX TabnL, co3aatoTcA CXeMbl
pg temp N. [10 OKOH4YaHMM CeaHCa BCe
06beKTbl BPEMEHHOW CXEMbI YAANAKOTCA,
Cama Cxema OCTaeTcA ANA NOBTOPHOro
MCNO/Ib30BAHUA.

Cxema pg_catalog ncnonb3yeTtca Ans
0b6BbEKTOB CMCTEMHOIO KaTa/iora.
ANnbTepHaTMBHbIN BapuaHT (B COOTBETCTBUM
co ctaHgaptom SQL) - information_schema.



g
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Ana Tabnuuy; MpuBUAErMK ANA KOHKPETHbIX Posiei BblAatoTcA

KomaHaon GRANT, nmetouleim MHOIo pas3INMYHbIX
BapMaHTOB ANA Pa3HbiX TMNOB 06bekToB. OT3bIB
npusuaernn BoinoaHsetrca komaHaon REVOKE v
MO CMHTAKCUCY NOXOXK Ha BblAayy pa3peLleHni.

SELECT - ytTeHue AaHHbIX

INSERT - BcTaBKa CTpPOK

UPDATE - nsmeHeHune CTpoK

DELETE - yganeHue cTpok

TRUNCATE - o4yncTKa Tabaunupbl

REFERENCES - ccbinika Ha Tabaumuy BO BHELWWHEM Kato4ye
+* TRIGGER - co3gaHue Tpurrepos aas Tabanubl

/ / / J J J
0‘0 0‘0 0‘0 0‘0 0‘0 0‘0

X4

CREATE - co3aaHne o6beKkToB B cxeme
USAGE - gocTtyn K 06beKtam B cxeme

)

0’0

+¢* SELECT - yTeHme AaHHbIX
¢ TRIGGER - co3gaHue Tpurrepos Ana npeacraBaeHus

0’0

CREATE - co3aaHune cxem B 6a3e AaHHbIX
CONNECT — nogkntoueHune
TEMPORARY - co3aaHune BpeMeHHbIX Tabnny,

0’0

/
0’0

+* EXECUTE — BbINO/HEHME



S=DASPENTE STEeHNEe U U3MeHeHue Tabauupl Ana ponan workRole
GRANT SELECT, UPDATE ON TABLE authors TO workRole;

SENDESPEIVTE BbiNnO/IHEHME BcCexX QyHKUMN B cxeme pnsAa posn workRole
" GRANT EXECUTE ON ALL FUNCTIONS IN SCHEMA mySchema TO workRole;

-- BblAaYa NpuUBUAErnUM C MNpaBOM MepeBbiaayu
GRANT SELECT ON authors TO role2 WITH GRANT OPTION;

-- BbljayYa NpuBuaerun Ha BBOJA AaHHbIX B Tabauuy films
-- BCeM nonb3oBaTtenam (ponsam)
GRANT INSERT ON films TO PUBLIC;

-- BBecTu ponb pikulev B rpynny (ponb) admins
GRANT admins TO pikulev;

-- 0aTb YKa3aHHOW poON BCE pa3pelweHna Ha yKa3aHHyw Tabnuuy
GRANT ALL ON products TO pikulev;

- - pa3pewaem noJjiHelh AOCTYyn KO BceM Tabauuam gna ponu demo
GRANT ALL PRIVILEGES ON ALL TABLES IN SCHEMA bookings TO demo;

plfava npuBunernm

KomaHaa GRANT

na Ha3HavyeHMA npasa cpasy
BCEM POJIAM B CUCTEMe
MOHO UCMO/1b30BaTb
cneunanbHoe nma PUBLIC.

Bnageney, o6beKTa MoXKeT
NMWKTbL ceba npas no
YMOJIYaHUIO ECIN, HANPUMEp,
pa3pewunt scem (PUBLIC)
TO/IbKO YUTEHUE Tabaunubl.

GRANT moxeT BKAOYATL
PO/Ib B Y/IEHbI OAHON UK
HEeCKO/IbKNX ponen. lNpas.a,
BblAAQHHbIE ANA PONMK,
PACNPOCTPAHAIOTCA HA BCEX

ee Y/1eHOoB.
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Ponb moXeTt 0TO3BaTh
NPUBUNETUIO TOJIBKO Y TOU POAMU,
KOTOPOI OHa NPUBUNETUIO
Bblgana.

-- nuweHune rpynnel public npaBa pob6aBnATb AaHHble B Tabauyy authors
REVOKE INSERT ON authors FROM PUBLIC;

- - uweHune nonb3oBaTena pikulev Bcex npaB ana npepctasneHusa titleview
REVOKE ALL PRIVILEGES ON titleview FROM pikulev;

- - WUCKJIlNYEeHMEe N3 4YaeHoB posu admins nosnb3oBaTenAa ivanov
REVOKE admins FROM ivanov;

-- 3anpeTuTb AOCTYN KO BCeM Tabnuuam 3a4aHHOM CXeMbl Ansa nojab3oBaTenAa pikulev
REVOKE ALL PRIVILEGES ON ALL TABLES IN SCHEMA public FROM pikulev;

-- KackagHoe yjaaneHue npas
REVOKE SELECT ON titles FROM ivanov CASCADE;

-- MOXHO /NIMWWTb MpaB Ha Bblgadyy npas
REVOKE GRANT OPTION FOR SELECT ON titles FROM Ivanov CASCADE;

Ha npusuaerum

KomaHaa REVOKE
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ALTER OBJECT OWNER TO new_role

Jllobas KOHKpeTHaa poab MNOAy4YaeT npasBa, AaHHble
HEeNnocpeacTBEHHO €M, NAKC npaBa, AaHHble Nt06OoM
PO/IN, B KOTOPYIO OHA BK/IKOMEHA, NAOC NpaBa, AaHHble
rpynne PUBLIC. lNMosatomy, Hanpumep, nvweHne PUBLIC
npaBa SELECT He ob6s3aTenbHO byaeT 03HayaThb, YTO BCE
ponn nnwatca npaBa SELECT gna paHHoro obbekra:
OHO COXPaHUTCA Yy TeX pPONen, KOTOPbIM OHO AaHo
HEenocpeacTBEHHO AN KOCBEHHO, Yepe3 APYryto posb.

Cnepyetr obpatuTb BHMMaHWE, 4YTO JINLLEHME MPaBa
SELECT KaKoro-nmbo nonb3oBaTend MOXET He
NOB/IUATbL HA €ro BO3MOHOCTb M0/Ib30BaTbCA NPABOM
SELECT, ecam 3ato npaso pgaHo rpynne PUBLIC waun
APYro ponn, B KOTOPYHO OH BK/THOYEH.
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Ecaun KOMaHAay GRANT nnun REVOKE BbIMNONHAET
Cynepnosib3oBaTe/ib, 3Ta KOMaH4a BbINOJIHAETCA TaK, Kak byarto
€€ BbINONHAET BAagenew, 3aTparnBaemoro obbveKkra. Tak Kak Bce
npaBa BCerga WCXOAAT OT BAagenbla 06beKTa (BO3MOXKHO,
KOCBEHHO MO LUernoyke uWaMm Yyepe3 MNpaBO pacnopArKeHUA
NPaBoOM), Cynepno/sib30BaTe/ib MOXEeT 0TO3BaTb BCe MpaBa, HO
3TO MOXeT noTpeboBaTb NnpumeHeHuns pexnma CASCADE.

selecton T
public
group
rolel select, update on T k{ role? ‘
update on T ‘T‘

Ecnun rolel sbinonHnt REVOKE SELECT, UPDATE ON t FROM role2,
KaKue nNpuBuAEernm octaHyTca y role2?



[locmoTpeTb TeKyLwme npuBUIErun POanN MOXHO C
NOMOLLbIO 3anpoca

select * from

INFORMATION SCHEMA.table privileges

=="3axoaumm B BbJl C posbl cynepnonb3oBaTena U

-- CO34aéM HOBbIM MONb30BAaTENbCKUA aKKAayHT (ponb)
CREATE USER arti WITH PASSWORD ‘somepassword’;
-- 6o anbTepHaTUBHbLIM (COBPEMEHHDBIV) BapUaHT
CREATE ROLE arti LOGIN PASSWORD ‘somepassword’;

-- [DAEM HOBOW ponu npaBa Ha AocTtyn K B[
GRANT CONNECT ON DATABASE demo TO arti;

- - pa3pewaeM HOBOMW POAU AOCTYMN K CXemMe LaHHbIX
GRANT USAGE ON SCHEMA bookings TO arti;

-- HO MArKO OrpaHu4yMBaem poJjib B npaBax
GRANT SELECT ON ALL TABLES IN SCHEMA bookings TO arti;
GRANT SELECT ON ALL SEQUENCES IN SCHEMA bookings TO arti;
GRANT EXECUTE ON ALL FUNCTIONS IN SCHEMA bookings TO arti;

ynpasneHue

NoONMb30BaTeNnAMU

[MocmoTpeTb BCe aKTUBHbIe poau b/l
MOXHO C MOMOLLbIO 3anpoca:
select * from pg_user;

[lepeynTaTb M NPUMEHUTb HOBbIE
HACTPOMKM aAMUHUCTPUpPOBaAHMA b/
cneayeT Takum obpasom:

select pg reload _conf();

He cnepyeTt 3a6biBaTb U Npo
KOMaHAbl ynpaBneHuA 6Ga3ou
AAHHbIX :

ALTER DATABASE demo

OWNER TO arti;
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ynpasneHue
nosib3oBaTeNnammu

e CO31aHNne ponn, KoTopaAa MOXeT co3paBaTb bl KomaHpa CREATE ROLE pgob6aBsnsier
-- W ynpaBNATb POJIAMHU HOBYIO po/ib B Habop 6a3 aaHHbIX CYB/
CREATE ROLE admin WITH CREATEDB CREATEROLE; PostgreSQL. YT106blI BbLINONHUTL 3Ty
KOMaHAy, Heobxoanmo ObITb
-- CO34aHune poanm C naponem, OorpaHuU4YeHHolIM BO BpeMeHUu cynepno/sib3oBaTesieM UAN UMEeTb NPaBo
CREATE ROLE miriam CREATEROLE. ana N3MeHeHus
WITH LOGIN ENCRYPTED PASSWORD 'somepassword’ atpubytoB ponn npumeHsetca ALTER
VALID UNTIL '2022-01-01'; ROLE, a ans ypanenuna ponn — DROP
ROLE.
-- pa3pewaeMm poan co3paBaTb 6a3bl AAHHbLIX
ALTER USER arti WITH createdb; [laposib nepegaérca Ha cepBep
OTKPbITbIM  TEKCTOM U MOXXET
-- CO34aéM 6a3y [AaHHbIX r10M1aCTh B UCTOPUO KOMaHL K/TMEHTA
CREATE DATABASE myNewDB; WUJIN B [IPOTOKOJT paboThl CEPBEPA.

CREATE DATABASE sales
OWNER salesapp TABLESPACE salesspace;



Index of /dbal-9.4 X @ pghdmin 4

C Y @ 127.00.1:60518/browser/

* 6 8P :

W Bookmarks Personal Worldwide Soft-tech Hard-tech Exclusive Projects Soc-tech H Angekc ™ Gmail B8 YouTube BF KapT » Other bookmarks

35 Apps

EAdmin Filev Objectv Toolsv Helpv

Browser & B w® Q Dashboard Properties SQL Statistics Dependencies Dependents x

v = Servers (1)

v P PostgresaL 13 Database sessions B Total [ Active [l 1dle Transactions per second B Transactions [l Commits [ll Rollbacks
v == Databases (4) 1 25
v = demo 20
[5F Casts is
> @® Catalogs (2) .
» [T Event Triggers
> ) Extensions 5 A
= Foreign Data Wrappers o o
> Languages
v @ Schemas (2) Tuples in B inserts [ Updates [JJ] Delete Tuples out B Fetched [ Returned Block I/0 B Reads [ Hits
v &> bookings 1 20000 1800
» 2] Collations 1600
> gy Domains 15000 1:33
> [[5FTS configurations 10000 1§gg
» [IR FTS Dictionaries 800
> AaFTS Parsers =000 igg
b FTS Templates 0 o o
» [ Foreign Tables
> {)Functions Server activity
>[5 Materialized Views
> () Procedures Sessions Locks Prepared Transactions Q  Search =
» 1.38equences
v [ETables (8) PID  User Application Client  Backend start State  Wait event Blocking PIDs
v Harerafts data I © B » 6212 posigres  pgAdmin 4 - DB:demo 1 2020-12-24 12:07:40 MSK active

v [{ Columns (3)
A aircraft_code
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Index of /dbal-9.4 x E pghdmin 4

C { @ 127.0.0.1:60518/browser/ * 6 % P :

i1 Apps % Bookmarks Personal Worldwide Soft-tech Hard-tech Exclusive Projects Soc-tech ﬂ Angexc ™ Gmail B YouTube E¥ KapTe » Cther bookmarks

@Admin File~v Objectv Toolsv Helpv

Browser S B T Q  Dashboard Properties SQL Statistics Dependencies Dependents
» 5 Indexes i & Edit
{5 RLS Policies
Rules ACCOUNT expires BB
+ a
4 Triggers Connection limit -1
> Hticket_flights
> Etickets
~ Privileges

> {=\ Trigger Functions

> D) Types Can login? |

> B Views

> o — =
S o Cuctema ynpasaeHus
> = pubs Create roles? |m

(]
> £ workbase Create databases? |m pgAd m l n

v &b Login/Group Roles (10)

£ Vitaly I Update catalog? |m

o pa_execute_server_program

&a,pg_monitor Inherit rights from the parent roles? |
g» pg_read_all_settings
ga pa_read_all_stats Can initiate streaming replication and |m
g pg_read_server_files backups?
o, pg_signal_backend
o, pg_stat_scan_tables + Membership
o, pg_write_server_files
£ postgres
v (7 Tablespaces (2) Roles Select members
™ pg_default Roles shown with a check mark have the WITH ADMIN OPTION set.

1 pg_global



KomangHan cTpoka - psql -d pubs

Napons nonszoeaTenA Vitaly:

psgl (13.@)

MPELYNPEXAEHWE : KogoEaA cTpaHMua KoHConW (866) OTMMYaeTCA OT OCHOEBHOM
cTpanuus Windows (1251).
8-0MTOBbE (pyCCKMEe) CHMMEBOMB MOryT OTODpaxaTbCA HEKOpPEeKTHO.
NogpobHee ob 3TOM CMOTPHTE AOKyMeHTauuw psql, pazgen
"Motes for Windows users™.

Beegute "help”, 4TobOb NMony4MTe CNpaeEky.
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psql — TeEpMUHANbHBIN KINEHT,
KOTOPbIN UCNONb3yeTCA
aAMNHUCTPATOPAMU U
pa3paboTymKamu AnA

pubs=> %! chcp 1251
Ky KOAOBaA CTpaHvua: 1251

Cnucok Baz aaHHbIX

postgres
pubs
templates
templatel

workbase

Bnageney

postgres
postgres
postgres
postgres

KoaupoBKa

LC_COLLATE

Russian_Ru

Russian_Rus
Russian_Rus
Russian_Rus

Russian_ Russia.l12

Russian_ Russia.l12

LC_CTYPE

Russian Russia. 13
Russian Russia. 13
Russian Russia. 13
Russian_Russia.:

Russian_ Russia.l12

Russian_Russia.:

postgres=CTc/postgres
=c/postgres
postgres=CTc/postgres

+

MHTEPAKTUBHOM paboTbl C
PostgreSQL. 3anpocbl (BxoaHOM’
MNOTOK) MOryT ObITb MONYYEHbI U3
dana Un MHTEPAKTUBHO U3
KOMaHAHOW CTPOKMW.

(6 cTpok)

CTpoKa noaKntoveHus:

= \? - CNMUCOK YNPaBAAOLWNX KOMaHA, psql psql -d database -h host -p port -U username
= \h - CMUCOK KOMaHA, A3blKa sql

[na noakntoyeHua K 6ase AaHHbIX HY»KHO 3HaTb
= \1 - BbIBECTM CNUCOK 6a3 AaHHbIX

nmaA 6a3bl AaHHbIX, UMS CEPBEPA, HOMEP NOpPTa
— \c demo - noaKNUYMUTHCA K 6a3e AaHHbIX C YKa3aHHbIM MMEHEM

cepBepa 1 UMA No/ib30BaTeNA, NOA, KOTOPbIM
= \d - BbIBECTM CMUCOK Tabauy, B 6a3e AaHHbIX

cneayeT NOAKJHUYUTHCA.

= \q - BbITM N3 Nporpammel psql



= \dt - cnucok Bcex Tabnuy B BJ
— \dn - cnucok Bcex cxem B B[]

= \df - cnucok Bcex ¢yHKuUun B B[
cnucok poneun bJ

testdb=> CREATE TABLE my_table (

testdb(> first integer not null default o,
testdb(> second text)

testdb-> ;

CREATE TABLE

testdb=> \d my_table
Tabnnua "my table"

ATpnoyT Tun MoaundukaTopsl
_________ EREVR R -
first integer | NOT NULL DEFAULT ©

second text

testdb=> SELECT * FROM my_ table;
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B KOMaHAHOM CTPOKE MNONAb30BaTe/lb MOKET BBOAMTb
KomaHabl SQL. O6bbl4HO BBEAEHHbIE CTPOKM OTNPaBAAKOTCA
Ha CcepBep, Koraa BCTPEYAeTCA TOYKA C 3anATom,
3aBeplialolLan KomaHay. KoHeu, cTpoKM He 3aBepluaet
KOmMaHay. 3TO no3BoAseT pa3bmBaTb KoOMaHAbl Ha
HECKO/ZIbKO CTPOK ANA nyylero noHnmaHuma. Ecam kKomaHpa
Obl1a OTNpaBAeHa U BbINOAHEHA 6e3 owmnbOoK, TO pesyabTat
KOMaHZAbl BbIBOAMTCA Ha 3KpaH. Bcé, yto BBOAUTCA B psql He
B3ATOE€ B KaBblYKM M HauyMHawlleeca ¢ ob6paTHOM KOCoW
4yepTbl, ABNAETCA MeTakomaHaon psql n obpabaTbiBaercs
cammm psgl. B Windows KOHCONb NO YMOAYAHMUIO
noaaeprkmeaetr Koauposky CP866, B c¢cBA3M C 4em
HeobXoAMMO NPUHYAUTENbHO MEPEKNOYNTL  KOAOBYIO
CTPaHULUy C MNOMOLLbIO KOMaAHAbI \! chcp 1251 wu
ycTaHoBKoW wpudTos Lucida Console.
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MexaHn3m 6e3yc/10BHOW NOAAEPKKN TPAH3aKLUI BO BCEX PEXMMAX A0CTYNA K AaHHbIM.
MexaHu3m KOHTPO/IbHbIX ToYeK (checkpoints), yctaHaBanBaemMbix Yepes onpeaenéHHble MHTepBabl
BPEeMEHU UM No onpeaeneHHbIM YCA0BUAM.

HKypHanusauma cobbitun B 6a3e AaHHbIX.

BcTpo€eHHble U BHELWWHNE MEXaHM3Mbl MPOBEPKU LLeIOCTHOCTM 6a3bl AaHHbIX (3anycKakoTcs
NepuoamMyYecku namn BpyyHyto).

®dusmnyeckoe aybamposaHue pannos 6as gaHHbIX CpeacTBaMuM onepaumoHHom cuctembl (RAID-
MaCCU1BbI, CNeLunanm3npoBaHHbIe ANCKOBbIE KOHTPONNEPDI).

[epnoanyeckoe pesepBmpoBaHue 6a3 AaHHbIX U }KYPHAN0B TPaH3aKUMN NYTEM 3anncm gamna 6asbl
AAHHbIX Ha YCTPOMUCTBO pe3epBUPOBaAHMSA (MAarHUTHYHO N€HTY NAWN BHELWWHWUN AUCK).

Penankauma — BO3SMOXKHOCTb Ay6anpoBaHmnAa MHPpopMaLnm NyTEM e€ Nepnoam4eckomn (B HEKOTOPbIX
CAyY4aaX — CUHXPOHHOW) NepeaaYn ¢ oaHOro cepsepa 6a3 AaHHbIX Ha APYron.

IKCKNO3UBHbIN A0CTYN co cTopoHbl CYB/ K pabounm dainnam 6a3 gaHHbIX.

LLndpoBaHue TpadnKa mexay KAMEHTOM U CEPBEPOM, a TaKKe WwWndpoBaHue KOA0B,
NCMNONb30BaHHbIX ANA paboTbl ¢ 06beKTamu 6asbl AaHHbIX.
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Everybody was kung fu fighting

T AT T MY SNt



