&5 GeekBrains

PacwunpeHHble
BO3MOXHocTn SQL




Ha aTom ypoke

1. Hayuumcsa pabotaTb ¢ 4ONOMHUTENBHLIMU BO3MOXHOCTAMM A3bika SQL.

2. PaCCMOTpI/IM BapnaHTbl MPaKTU4EeCKOro npuMeHeHusa Flpe,D,CTaBﬂeHVIIZ, BPEMEHHbIX Tabnuu,

TpaH3aKuuii 1 TPUITEpPOB.

3. Y3HaeMm, Kak aHannanpoBaTb CIOXHbl€ 3anpochl.
OrnaeneHue

PaclumpeHHble BoamoxxHocTu SQL

BQeMeHHbIe TabnuLbl

TpaHsakuuu
Tpurrepsl
AHanu YKHbIX 3aM B
[MpakTuyeckoe 3agaHue
[moccapui

JononHurtenebHble Marepmanbl

Mcnonb3yemble NCTOYHMKN

PacwunpeHHble Bo3amoxHocTtn SQL

Asbik SQL He npeacTaBnseT cobon A3bIK NporpammMmMpoBaHns obLlero npuMeHeHus Kak, Hanpumep, Python,
Java vnn Ruby. 310 cneunanmanpoBaHHbIA A3bIK 3anpocoB. HO B €ro MHCTPYMEHTapUIN Takke 3aroxeHbl
BO3MOXHOCTW, MO3BOMSALIME BbIATM 3@ PaMKM TUMWYHOIO NMPUMEHEHWUS KOMaHA Ans paboTbl C AaHHbIMY,

TaKkux Kak BCTaBKa AaHHbIX, pegakTupoBaHue unm Bbibopka.

PaccmoTpum HekoTOpble JOMONMHUTENBHbIE CTPYKTYPLI, KOTOpble peanusytotca B CYB[ SQLite:
® rpeacTaBneHus;
e BpeMeHHble Tabnuubl;
e  TpaH3aKuuu;

e TpUITepsI.



NMpeacraBneHun

I'Ipep,CTaBneHMe npowlie BcCero onpenenntb Kak MMeHOBaHHYH BbI60pKy. 3710 Cpe3 AaHHbIX, KOTOPOMY Mbl
03aéM uMa U ncnosnb3yemMm B JanbHenwem Kak BUPTYyanbHYIO Ta6nv1u,y. PaCCMOTpI/IM 3anpoc Ha norny4yeHune

OaHHbIX 006 oLeHKax BCex Y4E€HUKOB, KOTOprI;I paccmaTpuBan Ha npoLusiomMm 3aHATUN:

SELECT
students.surname,
students.name,
courses.name AS course_name,
streams.number AS stream number,
grades.grade
FROM students
LEFT JOIN grades
ON students.id = grades.student id
LEFT JOIN streams
ON grades.stream id = streams.id
LEFT JOIN courses
ON streams.course id = courses.id;

B3sB 9TOT 3anpoc 3a OCHOBY, CO3AaAUM MpeAcTaBreHne, oTobpakalollee aHamnorvyHbll cpes3 AaHHbIX.

BasoBasa komaHga co3ngaHus npeacTaBneHus BuIMSAAMT creayoLmnm obpasoMm:

CREATE VIEW 'lma llpencrasyieHusa' AS SELECT ...;

To ecTb Ham Hago AaTtb npencrtaBriieHNo MA U Nocre KI4eBoro criosa AS onpenenntb 3anpoc, KOTOprVI

XOTM UCNOJ1b30BaTb:

CREATE VIEW students info AS
SELECT
students.surname,
students.name,
courses.name AS course_name,
streams.number AS stream number,
grades.grade
FROM students
LEFT JOIN grades
ON students.id = grades.student id
LEFT JOIN streams
ON grades.stream id = streams.id
LEFT JOIN courses
ON streams.course id = courses.id;

BbinonHum koA



sglite> CREATE VIEW students info AS
.> SELECT
> students.surname,

> students.name,
> courses.name AS course name,
> streams.number AS stream number,
> grades.grade
.> FROM students
> LEFT JOIN grades
0S ON students.id = grades.student id
> LEFT JOIN streams
> ON grades.stream id = streams.id
> LEFT JOIN courses
500 ON streams.course id = courses.id;
sglite>

Tenepb y Hac ecTb npeacTtaeneHme students_info. Ero Mbl ncnonb3yem B 3anpocax 06bl4HbIM 06pa3oMm:

SELECT * FROM students info;

Wnn BeiGepem Tonbko Tpebyemble cTonbLbl Ans oTYéTa:

SELECT surname, name, course name, grade FROM students_ info;

Mpoeepum paboTy NocrnegHero BapmaHTa.

sgqlite> .header on
sglite> .mode column
sglite> SELECT surname, name, course name, grade FROM students info;

surname name course name grade
VIBAHOB Viropb Linux. Pabouas craHumsa 4.9
/IBaHOB Vropb OcHoBEl Python 4.9
IBaHOB Vropsb Basel maHHBEIX 5
[laBJjoBa Anacracusa Linux. Pabouas cTaHuusa 5

Bacuinbera VpuHa
sqlite>

Ecnu npegcraeneHve Hago yoanuTb, npuMmeHsiem cuHtakeuc DROP VIEW:

sglite> DROP VIEW students_info;




BpeMeHHble Tabnuubl

Ecnn B npouecce pabotbl TpebyeTca co3gatb Tabnuuy TOMbKO A1 HEKOTOPbIX MPOMEXYTOUYHbIX AaHHbIX,
KOTOpble HEe HaJo XpaHuUTb, CO3A4aéM BpeMeHHyto Tabnuuy. BpemeHHas Tabnuvua co3gaértcsa B onepaTyMBHOM
namsaTV CUCTEMbI, €€ [aHHble He COXPaHATCS Ha HocuTene uHdgopmauumn. Takaa Tabnuua yaanseTtcsa s

namsaTy cpasy nocne 3aeeplueHns paboTbl Tekyllen ceccun nonb3dosatens 8 CYB[.

Hanpumep, Ham TpebyeTca Tabnvua ans BBoAa AaHHbIX 06 oLeHKax y4eHVKOB 3a Kaxabli ypok. Mocuntaem
U3 3TUX JAHHbIX CPEOHIO OLIEHKY M COXpaHUM eé 3HayeHue B 3anucy Tabnuubl oueHok grades. OueHku no
KaXKOOMy YPOKYy Ham B [OONTOBPEMEHHOM MfiaHe He MoHadoGsTcs, MO3TOMYy CHOPMUPYEM BPEMEHHYHO

Ta6n1/|u,y OLEHOK 3a OTAelIbHbIE YPOKU Iesson_scores:

CREATE TEMPORARY TARLE lesson_scores (
Id INTEGER PRIMARY KEY AUTOINCREMENT,
student id INTEGER NOT NULL,
stream id INTEGER NOT NULL,
lesson INTEGER NOT NULL,
score REAL NOT NULL

Mbl cMoXeM paboTaTb C 3ToV Tabnuuen Tak Xe, Kak U ¢ 0BblYHbIMK TabnuuamMmyM — 3anuckiBaTb AaHHbIe,
Jenatb Bblbopku. Ho Korma nonb3oBaTenb BbiMOET U3 COeAMHEHUs ¢ 6a3ol OaHHbIX, 9Ta Tabnuua He

COXpPaHNTCA.

BaxHo! [aHHble mabnuubl U eé cmpykmypa He coxpaHsmes. Ecnu mbl 3axomum nopabomamb ¢ 3mou

mabnuued 8 cnedyrouwuli pas, noHadobumecsi coddame €6 3aH080.

MpoBepyM paboTy BpeMeHHON Tabnumupbi:

sglite> CREATE TEMPORARY TABLE lesson scores (
002 Id INTEGER PRIMARY KEY AUTOINCREMENT,

student id INTEGER NOT NULL,

stream id INTEGER NOT NULL,

lesson INTEGER NOT NULL,

score REAL NOT NULL
2002 )8
sglite> INSERT INTO lesson scores VALUES (1, 2, 3, 1, 4.9);
sglite> SELECT * FROM lesson_scores;

vV V. V V V

Id student id stream id lesson score
1 2 3 1 4.9
sglite>

Ecnn BpemeHHas Tabnuua 6onblue He TpebyeTcd, oHa yaansieTcs 00bl4HbIM 06pa3oM eLé 4O OKOHYaHKS

TeKyLLEen ceccuun.



sgqlite> DROP TABLE lesson_scores;
sglite> .schema lesson_scores
sqlite>

TpaH3akuum

Mpu paboTe ¢ AaHHbIMK BCTPEYalOTCA 3a4a4m, koraa TpebyeTcs BbIMOMHUTL HECKOMNbKO onepauuii Kak oaHy
Hegenumyto fornyeckyto onepauuto. Hanpumep, Ansa 6asbl AaHHbIX YY4EHUKOB PAacCMOTPUM CUTyaLmio, Koraa
Hago yoanuTb OaHHble KOHKPETHOro 4yenoseka. [Ans BbINOMHEHUs 3ToK 3agadv TpebyeTtca yoanuTb 3anuncb
yyeHuKka 13 Tabnuubl yyeHukoB students, a Takke Bce 3amnucu O ero oLeHKkax M3 Tabnuibl OLEHOK, Tak Kak

oes y4yeHuKa XpaHnUTb NX He UMeeT CMbICha.

Ynansiem 3anuce 06 y4eHuke:

DELETE FROM students WHERE id = 1;

Ynoansiem Bce OLEHKN yYeHUKa:

DELETE FROM grades WHERE student id = 1;

3agaHne BbIrMSANT HECNOXHbIM, HO MOXET BO3HUKHYTb npo6nema, Koraa ogHa u3 OI'IepaLI,MI7I |'|p0|7lnéT C
ownbkon. B atom Clny4ae BbINOJIHUM TOJ1IbKO 4acCTb BCEW 3agauu: yoanum nonb3oBartena uin ero OueHKu.
>KenatenbHo MMeTb MexaHu3Mm, FapaHTI/IpyI'OLLI,Mﬁ TOJIbKO ABa BapuvaHTa BbIMOJIHEHUA 3TUX KOMaHO — nnéo
BCe€ KOMaHbl BbIMNOJIHEHbI YCNELLUHO, nuoo, B cny4vae cbos Ha nBGOM 13 3TanoB, He BbINOSTHEHA HX OAHAa U3

komang. [1nsa pewweHunsa Takon 3agaum B SQL ncnonb3yroTca TpaH3akumun.

TpaH3aKLI,I/|9| — Ha6op KOMaH[, KOTOpbl€ BbINOJIHAKTCA TOJIbKO BMECTE. Ecnu npun BbINOJTHEHUN ntobowm
KOMaHObl BO3HWKAET owwwnbka, To AN BCeX YK€ BbIMOJIHEHHbIX KOMaH BbINOJIHAETCA OTKaT, U OaHHble

OCTaKTCA B UICXOOAHOM COCTOAHUN.

[Ona TpaH3akumMi onpegenalTcs  YeTblpe 0as3oBbIX CBOMCTBA — aTOMapHOCTb, LEMOCTHOCTb,

N30MMPOBAHHOCTb M YCTOMYNBOCTb.

1. ATOMapHOCTb — obecne4ymBaeT BbINOMHEHNE npasuna «BCE MM Hu4ero». BbinonHswTcsa Bce

KOMaHAbl, W11 HW OJHa U3 HUX, TPETbEero BapmnaHTa HET.

2. LlenoctHocTb — obecneynBaeT KOPPEKTHble U3MEHEHUS B AaHHbIX MPU YCMELHOM BbIMOSIHEHUN

TpaH3aKUUM 1 rapaHTMPYyeT OTCYTCTBUE HapYLUEHWI CBSIBHOCTM AaHHbIX PasnvyHbIX Tabnuu.

3. WsonupoBaHHOCTb — o0OecnevvMBaeT He3aBUCMMOE BbIMOSIHEHUE TpaH3aKUMW, TpaH3akuuu He

BMNUSIOT OpYr Ha gpyra.



4. YcTonumBoCTb — obecneynmBaeT npeackasyemMocTb MOBEAEHUS TpaH3aKuuK, Korga BO3HUKAOT coou

CUCTEMBbI.

B nwuTtepatype 4acto 9TM cBoicTBa onpegensiotca abbpesuatyport ACID, cokpaiieHue ot Atomicity,

Consistency, Isolation, Durability.

PaccmoTpum  cuHTakcuc TpaH3akumin. HaumHaeTtcsa Tpansakuus komangon BEGIN TRANSACTION,

3aBepluaeTtcs, B 6a30BoM BapuaHTe, komaHaow BbinonHeHns COMMIT.

BEGIN TRANSACTION;
Onepauusa 1;
Onepaumus 2;

Onepauma N;
COMMIT;

[na Hawen 3agaym yganeHus ydeHvka TpaHsakLumsa byaeT BbirmsaaeTs cneayowmm obpasom:

BEGIN TRANSACTION;
DELETE FROM grades WHERE student id = 1;
DELETE FROM students WHERE id = 1;
COMMIT;

B Tene TpaH3akumu y Hac ABe KomaHAbl — KOMaHAa yaaneHus oLeHOK U KoMaHaa yaaneHus yvyeHuka. Ecnu
Ha noboOM 3Tane BO3HWMKHET OLKMOKa, TO BCE YK€ BbIMOSIHEHHbIE KOMaHAbl OTMEHSTCS (OTKaTATCH), U

M3MEHEHNA B AAHHbIX HE npom3017|,u.yT.

Hanpumep, npu BbINONHEHUN HOpManbHO OTpaboTana nepsas KOMaHAa Mo yoaneHuio OLEeHOK, HO BO BpeMs
yoaneHust yyeHvka BO3HMKNa owubka. B atom cnyyae nopTtBepxaeHve Tpansakumm COMMIT He
Npov3onaET, a BCe U3MEHEHUSI B [AaHHbIX MO MEPBOM KOMaHAEe OTMEHATCS, TO €CTb JaHHble BEPHYTCS B
COCTOsIHME, Kak nepeq BbIMNOMHEHUEM TpaH3akumMu. Ecnu npu BbINOMHEHWM KOMaHA B Tene TpaH3akuum
npobrnem He BO3HMKaET, TO BbINOMNHAETCA noatBepxaeHne uameHeHun COMMIT, n gaHHble MeHsTCA

OKOH4aTeNbHO.

sglite> SELECT * FROM students;

id surname name

1 VlBaHOB Nropsb

2 [laBJyiOBa AHacTacuga
3 BacuneeBa VpnHa

sgqlite> SELECT * FROM grades;
student id stream id  grade




1 3 5

1 2 4.9

sgqlite> BEGIN TRANSACTION;

sqglite> DELETE FROM grades WHERE student id = 1;
sglite> DELETE FROM students WHERE id = 1;
sglite> COMMIT;

sglite> SELECT * FROM students;

id surname name
2 [laByOBa AHacTacusa
3 BacunweBa VpunHa

sqgqlite> SELECT * FROM grades;
student id stream id grade

Ecnun mMbl He xoTuUM COXpPaHATb USMEHEHUA B OJaHHbLIX NO KOMaHOaM TpaH3akunn, TO BMECTO NnoaTBepXOeHusA

COMMIT npownsseném otkat nameHeHnin ROLLBACK.

BEGIN TRANSACTION;
DELETE FROM grades WHERE student id = 2;
DELETE FROM students WHERE id = 2;
ROLLBACK;

BbinonHum TpaH3aKkuunto € OTKaToM OJ14 y4eHUKa C WJ,eHTMd.)I/IKaTOpOM 2:

sglite> SELECT * FROM students;

id surname name
2 [laBJOBa AHacTacus
3 BacunbeBa VpunHa

sgqlite> SELECT * FROM grades;
student id stream id grade

sglite> BEGIN TRANSACTION;

sglite> DELETE FROM grades WHERE student id = 2;
sglite> DELETE FROM students WHERE id = 2;
sglite> ROLLBACK;

sgqlite> SELECT * FROM students;

id surname name
2 [laBJyiOBa AHacTacuga
3 BacunbeBa VipuHa

sgqlite> SELECT * FROM grades;
student id stream id  grade




sglite>

,D,J'Iﬂ KOMaHg TpaH3aKunn BbINOJTHUICA OTKAT, U AaHHble OCTaliIMCb B NepBoHa4YalibHOM BUAe.

Tpurrepbl

Tpmrrepbl paccMmaTpnBakdTCA KakK 3adadn, KOTOpbl€ BbIMOJIHAKTCA aBTOMaTtu4eCckn npun HacTtynieHun

KOHKPETHOIo cobbITMS — BCTaBKM CTPOKM, OOHOBMNEHNN AaHHbIX, yoaneHum CTpoKWn.

ON 'Tabmuia'
BEGIN

END;

CREATE TRIGGER 'Imsa tpurrepa' [BEFORE |AFTER] 'CoOwiTue'

MocpeactBom cuHtakcmuca CREATE TRIGGER Mbl 3agaém ums Tpurrepa, onpegensiem cobbitue, Mo

KoTopomy Oyaet cpabateiBath Tpurrep. Nocne kntoyeBoro cnoea ON onpegensem Ttabnuuy, no Hen Gyaet

oTcrnexuBarbcsa cobbiTue, a B Tene Tpurrepa BEGIN... END onpenensiem Heobxogumble OENCTBUS.

PaCCMOTpI/IM NpakTU4eCKyro 3afgady, Kotopad pelaeTcd nocpeacTtsoM Tpurrepa. B Tabnuue noTtokos streams

XpaHUTCA OaTta Ha4dana 3aHATMI ONSA Kakgoro notoka B (bopmaTe «rog-mecau-geHb». I'Ipo6nema B TOM, 4YTO

CYBO SQLite HMKak He npoBepsieT BBeAEHHOE 3HadeHue Ha cooTBeTcTBMe dopMmaTy Aatbl. Mbl MOXeMm

NOMEeCTUTb B 3TO MNoJie aaTty B APyrom cbopmaTe unu soodue J'HO6yPO CTPOKY:

sglite> INSERT INTO streams (number,
'01-03-21");
sgqlite> SELECT * FROM streams;

id number course_id
1 45 2

2 48 3

3 54 1

4 55 1

sglite>

course_1id, start date) VALUES (55, 1,

start date
2020-08-18
2020-10-02
2020-11-12
01-03-21

OueBnaHoO, YTO ObINIO Obl XOpoLWwo NMEeTb MEXaHN3M, KOTOprI?I npoBepAeTt cbopmaT AaT 1 BbI3bIBAET 0LUVI6Ky C

COOTBETCTBYHOLLMM coobLeHneM Nonb3oBaTento

Npun NnonbiTKE BCTaBUTb HEKOPPEKTHOE 3HAa4YEeHUeE.

B pelueHun Takon 3agavm UCNomnb3yeTcst TPUITEP, HO CHavana yaanMm CTPOKY C HenpaBuIibHOW A4aToMn.

DELETE FROM streams WHERE id = 4;




Ecnn notpebyetca npoBepuTb ¢hopmar Aartbl Npu CO30aHUKM 3anucu, Hago, YTobbl Tpurrep cpabaTtbiBan
nepen BctaBkon 3anucu (BEFORE INSERT) B Tabnuue notokoB streams. B Tene Tpurrepa nposepum

dopmart gartbl.

CREATE TRIGGER check start date format BEFORE INSERT
ON streams
BEGIN

END;

B Tteno Ttpurrepa gobaBuMM mOrMKy, KOoTopasi NMpPOBEPSIET BBEAEHHOE 3HadeHue OaTbl Ha COOTBETCTBME
dopmarty TITT-MM-O04’:

CREATE TRIGGER check start date format BEFORE INSERT
ON streams
BEGIN
SELECT CASE
WHEN
(NEW.start date NOT LIKE ' - - ")
OR (CAST (SUBSTR (NEW.start date, 1, 4) AS INTEGER) NOT BETWEEN 2021 AND 2022)
OR (CAST (SUBSTR(NEW.start date, 6, 2) AS INTEGER) NOT BETWEEN 1 AND 12)
OR (CAST(SUBSTR(NEW.Start_date, 9, 2) AS INTEGER) NOT BETWEEN 1 AND 31)
THEN
RAISE (ABORT, 'Wrong format for start date!')
END;
END;

PaccmoTtpum noruky pabotel atoro Tpurrepa 6onee nogpobHo. lNMepen BCTaBKOW HOBOW CTPOKM B Tabnuuy
notokoB cpabatbiBaeT Tpurrep check start date format. 3Hauenne pgatel (NEW.start _date) nepenaétcs B
koHcTpykumto CASE, rge B yactu WHEN BbinonHseTcs npoBepka COOTBETCTBUS dpopmarta Mo YeTbIpEM
npusHakam. Ecnun xoTb ogHa 13 NpoBepoK He MPOXOAMUT, TO BbINOMNHSETCs koMaHaa B yactn THEN, kotopas
npepbiBaeT onepaumnio BCTABKM CTPOKU, U MOMb30BaTenb MoryyaeT owubKy ¢ cooblieHnem, 4yto dopmat
BBOAA AaTbl HenpaBunbHbIA. A ecny ¢ popmaTtoM AaThbl BCE B MOPSAKe, TO onepauusi BCTaBKM 3aBepLuaeTcs

yCneLHo.

Cosnagum Tpurrep:

sglite> CREATE TRIGGER check start date format BEFORE INSERT
.> ON streams

.> BEGIN

.>  SELECT CASE

.>  WHEN

> (NEW.start date NOT LIKE ' - - ')

> OR (CAST (SUBSTR (NEW.start date, 1, 4) AS INTEGER) NOT BETWEEN 2021

AND 2022)




> OR (CAST (SUBSTR(NEW.start date, 6, 2) AS INTEGER) NOT BETWEEN 1 AND
12)

> OR (CAST (SUBSTR (NEW.start date, 9, 2) AS INTEGER) NOT BETWEEN 1 AND
31)

> THEN

> RAISE (ABORT, 'Wrong format for start date!')

> END;

...> END;

sglite>

[na npoBepkn NpaBUIbHOCTM PaboThbl TpUrrepa BCTaBMM [IBE CTPOKU — OAHY C HemnpaBurbHbIM (hopMaToM
[AaTbl HaYana 3aHATUIA, a BTOPYIO C KOPPEKTHbIM chopMaTtoM. B nepBom criyyae Ham Hago Nomny4YnTb OLLINGKY,

BO BTOPOM — onepauuna goJrKHa I'IpOVlTI/I yCneLwHo.

sglite> INSERT INTO streams (number, course id, start date) VALUES (55, 1,
'01-03-21");

Error: Wrong format for start date!

sglite>

Mbl nonyunnu coobuieHre o6 owmnbke, BCE BEPHO, Tak U JOIMKHO ObiTb. cnpaBum gaty n nonpobyem eLié

pas:

sglite> INSERT INTO streams (number, course id, start date) VALUES (55, 1,
'2021-03-21");
sglite> SELECT * FROM streams WHERE number = 55;

id number course_id start date
9 55 1 2021-03-21
sglite>

Ha aToT pa3 no6aeneHne CTpOKM NPOLUSIO yCNeLHo, Tpurrep paGoTaeT, Kak OXuaaeTcs.

AHanus3 CrnoXHbIX 3anNpocos

Bo Bpemsi paboTbl HaZ CyLLECTBYHOLWMMU NpoekTaMu ByaeT BO3HMKaTb HEOGX0AMMOCTb pa3bupaTtb kog SQL,
KOTOpbIA HanucaH paHee. PaccmoTpuM BapuaHT aHanu3a Ha npumMepe 3anpoca Hwke. Llenb aHanusa —

NornHoe NoHWMaHne Nnoruku paboTsl 3anpoca.

SELECT st.surname AS student surname, st.name AS student name, c.name AS

course name, sr.number AS stream number, sr.start date

FROM students st LEFT JOIN grades g ON st.id = g.student id LEFT JOIN streams sr
ON stream id = sr.id LEFT JOIN courses c ON course id = c.id

WHERE g.grade = 5 ORDER BY sr.start date;




BbinonHum aTtoT 3anpoc, ybeammcs, 4To oH pabounii, U NonbITaeMcsa caenatb HEKOTOpble LOragkM O TOM,

OnA 4Yero OH HyXeH, Mo BblIBOOVNMbIM OaHHbIM.

sglite> SELECT st.surname AS student surname, st.name AS student name, c.name AS
course name, sr.number AS stream number, sr.start date

..> FROM students st LEFT JOIN grades g ON st.id = g.student id LEFT JOIN
streams sr ON stream id = sr.id LEFT JOIN courses c ON course id = c.id

..> WHERE g.grade = 5 ORDER BY sr.start date;

student surname student name course name stream number start date
[laBJjiOBa AHacTacus Linux. PabBouasa craHumsa 45 2020-08-18
/IBaHOB lropb Basel maHHEIX 54 2020=1.1=12
sqglite>

3anpoc BbIBOOUT HEKOTOPbIE AAaHHbIE 00 Y4YeHUKaXx, CKa3aTb TO4HHEeEe NnokKa HN4Yero Herb34. Hapo nvetb B
BMay, 4TO HE BCerga eCtb BO3MOXHOCTb NPOBEPUTL 3arnpocC Ha AaHHbIX. I'IoeTomy n0Tpe6yeTcs=| Hay4nTbCA
NOHMMATb Ha3Ha4YeHune 3arnpoca ©e3 ero BbIMONTHEHUS. I'IepBoe, 4YTO Hago caenatb — ﬂOpaGOTaTb Hag

cTunem O(*)OpMJ'IeHI/Iﬂ KoAda u npuBecCTn ero CTpykTypy B NOPALOK, UCMOJIb3YA OTCTYIbl M NEPEHOCHbI CTPOK.

SELECT
st.surname AS student surname,
st.name AS student name,
c.name AS course_name,
sr.number AS stream number,
sr.start date
FROM students st
LEFT JOIN grades g
ON st.id = g.student id
LEFT JOIN streams sr
ON stream id = sr.id
LEFT JOIN courses c
ON course id = c.id
WHERE g.grade = 5
ORDER BY sr.start date;

B Takom Buae 3anpoc BbIMSAAUT 3HAYMTENbHO Nydlle, HO HOBMYKOB MOTYT MyTaTb COKpaLL&HHble anuachbl
(cMHOHMMBI) Tabnuu. TpyaHO COPMEHTUPOBATbCH, Ha Kakyl Tabnuuy ccbinaetcss crtonbel (c.name,
sr.number). Ons Gonee HarnsgHoro npeactasneHns y6epém Bce anuachl Tabnuy 1 3aMeHUM UX MONHbIMU

nMeHamun. 3aMeTMM, YTO anunachl CToNbLIOB OTYETA Mbl He y6V|paeM.

SELECT
students.surname AS student surname,
students.name AS student name,
courses.name AS course_name,
streams.number AS stream number,
streams.start date




FROM students
LEFT JOIN grades
ON students.id = grades.student id
LEFT JOIN streams
ON stream id = streams.id
LEFT JOIN courses
ON course id = courses.id
WHERE grades.grade = 5
ORDER BY streams.start date;

Kog 3anpoca crtaHOBUTCA MNOHATHee, HO B ycrnoBusax obbeauHeHus ON stream_id = streams.id u ON
course_id = courses.id noka HesiCHO, Ha KakvMe Tabnuupbl ccbinatTca cTonbupl stream_id n course_id.
Tpebyetca npoBecTn HebOnbLUOE paccrnefoBaHWe U onpefenntb, B Kakux Tabnuuax u3 3anpoca OHU

HaxoasaTca. Mbl BUAUM, 4TO 3TO Tabnuubl grades 1 streams COOTBETCTBEHHO.

sglite> .schema grades
CREATE TABLE grades (
student id INTEGER NOT NULL,
stream id INTEGER NOT NULL,
grade REAL NOT NULL,
PRIMARY KEY (student id, stream id),
FOREIGN KEY (student id) REFERENCES students (id),
FOREIGN KEY (stream id) REFERENCES streams (id)
) ;
sqgqlite> .schema streams
CREATE TABLE streams (
id INTEGER PRIMARY KEY AUTOINCREMENT,
number INTEGER NOT NULL UNIQUE,
course id INTEGER NOT NULL,
start date TEXT NOT NULL,
FOREIGN KEY (course id) REFERENCES courses (id)
) ;
sglite>

YKakem HefocTawlme umeHa Tabnumu B 3anpoce.

SELECT
students.surname AS student surname,
students.name AS student name,
courses.name AS course name,
streams.number AS stream number,
streams.start date
FROM students
LEFT JOIN grades
ON students.id = grades.student id
LEFT JOIN streams
ON grades.stream id = streams.id
LEFT JOIN courses




ON streams.course id = courses.id
WHERE grades.grade = 5
ORDER BY streams.start date;

Korga Bce npobrnembl B 0OOPMITEHUN KOAA PELLEHbI, MPUCTYNAaeM K aHanmnay ero yHKUMOHaIbHbIX YacTen.

Yno6Ho aHanManpoBaTh CrOXHbIE 3aMpPOChl B TAKOM MOpsiAKe:

e CHauana onpegensieM, oTkyaa 6epytca aaHHble (4acTb 3anpoca FROM), a Takke rpynnnpoBky (ecrnu

€CTb);
e 3aTEM CMOTPUM, YTO BbIBOAMTCS B OTYET (YacTb 3anpoca SELECT);
e B koHUe cmoTtpum unetp (WHERE) n coptuposky (ORDER BY).

HaunHaem c yactu 3anpoca FROM.

FROM students
LEFT JOIN grades
ON students.id = grades.student id
LEFT JOIN streams
ON grades.stream id = streams.id
LEFT JOIN courses

ON streams.course id = courses.id

Mbl BUOuUM obbeauHeHne YeTbipéx Tabnuu — yveHukoB (students), oueHok (grades), NoTokoB (streams) u
KypcoB (courses). BaxHo, 4To Tabnuua yyeHKoB B 00beAMHEHNM camasi NeBasi, @ BCe oCTarbHble Tabnuupl
npucoeauHeHbl NOCPeaCTBOM JIEBOr0 BHELLHEro oobeanHeHus. Mo norvke 3anpoca Ham Hago NonyyYnTb B
OTYETE BCEX YYEHWKOB, HE3ABMCUMO OT TOrO, €CTb AN HUX AaHHble B OCTalbHbIX TPEX Tabnuuax unm Her.
ObbeauHeHne Tabnuy NPOMCXOAMT MO 3HadYeHusM cTonbuos ceasu grades.student_id, grades.stream_id u

streams.course_id.

PaccmoTpum yacTb 3anpoca SELECT.

SELECT
students.surname AS student surname,
students.name AS student name,
courses.name AS course name,
streams.number AS stream number,
streams.start date

Korga y Hac ecTb nonHble nMeHa Tabnuuy, KOTopbiM NpuHaanexar cTonbubl, MOHATb, YTO BbiGMpaeT 3anpoc
HecnoxHo. Ham Hago nonyunTb hamunnio yYeHuKka, UMsi yYeHrKa, Ha3BaHne Kypca, HoMep v AaTy Hadana

NOTOKa.



Ha atom atane aHanu3a Mbl NOHMMaeM, 4TO Bblibupaetcs n otkyga. Cneayowmin war — aHanua ycrioBums

(dbunetpa) BEIBOPKM.

WHERE grades.grade = 5

Mbl BUOUM, 4TO M3 BCEX 3anuncen 0ObeauHEeHUs B pesynbrat nonagyTt TOJIbKO Te, rae OueHKa y4YeHUuKa 3a

KypC paBHa naTu.

ORDER BY streams.start date

OcTtanacb CopTMpOBKa — CTPOKM OTYETa TpebyeTcst OTCOPTUPOBATL MO AaTe Havana notoka.

NogoBeaém wutor aHanusa. PaCCMOTpeHHbIl‘/‘I 3anpoc BbI6MpaeT YYEHUKOB, KOTOpPbIE 3aBepLUnSIM KYpCbl Ha
OTNMYHO. B OTYET BbLIBOAUTCA MMSA Y4eHuKa, CbaMI/IJ'IVIFI, Ha3BaHMe KypcCa, HOMep MNOTOKa, AdaTa Hadana

NnoTOKa. CTpOKI/I OTCOPTUPYHOTCA NO AaTe Hadara noTtoka.

[MpakTn4yeckoe 3apaHue

PaboTtaem c 6a3on gaHHbIX yunTtenen teachers.db. [nsa kaxgoro 3agaHusa Hago cAaTh TOMbKO KO, KOTOPbIN

BbIMNOJTHAETCA OJ14 NoJyYeHUA pedyrbraTta, B TEKCTOBOM cba|7|ne.

1. CospgaiiTe npeacTaBrieHMe, KOTOpoe AN KaOoro Kypca BbIBOAMT HasBaHMe, HOMep MnocrenHero
noToka, gaTy Hayana obydyeHus mocredHero MoToka W CpedHIo YyCreBaeMoCTb Kypca Mo BCEM

NOoTOKaMm.

2. Ypanute wun3 06a3bl AaHHbIX BCH WHGOPMaLWUio, KOTopasi OTHOCUTCA K MpenogaBaTento ¢

noeHTurkaTopom, paBsHbiM 3. Micnonb3dynTe TpaH3akuumio.

3. Cospanite Tpurrep and Tabnuupl ycneBaemMoCTH, KOTOprVI NPoOBEPAET 3HA4YEeHne ycneBaemMoCTn Ha

COOTBETCTBME AMana3oHy 4ucen ot 0 Ao 5 BKNHOYUTENBHO.

4. [OononHutenbHoe 3aaaHue. Cosgante Tpurrep Ans Tabnuubl NOTOKOB, KOTOPLIA NMPOBEPSIET, YTO
AaTta Hadana notoka fornblue Tekyllen gaTbl, a HOMep NoToka MMeeT HanbonbLuee 3HavYeHne cpean
CYLLEeCTBYHOLMNX HOMepOB. [lpy HEBLINOMHEHUN YCMNOBUMA HeEobBXoauMO BbI3BaTb OLWIKMOKY C

NHGOPMATUBHBLIM COOBLLEHNEM.

moccapun

MpencraBneHne — UMEHOBaHHbIV CPe3 AaHHbIX.

BpemeHHaﬂ Tabnuua — Tabnuua, KOTOpasd CywecCTBYEeT TOJIbKO Ha BpeM4A TeKyLLI,eIZ ceccumn nonb3oBaTten,

CTPYKTYypa n OaHHble BpeMeHHOI7I Tabnuupl He COXPaHAKTCA HAa HOCUTEIb.



Tpal-|3a|(u,uﬂ — Ha60p KOMaH, KOTOpPble BbIMNOJIHAKTCA KaK O4Ha onepauus. B cny4Yyae BO3HUKHOBEHUA

npo6ne|v| Ha ntobom aTane BbINONMHEeHUs, UIAMEHEHNSA MO BCEM YXXe BbINOJIHEHHbIM KOMaHAaM OTMEHAKTCA.

ATOMapHOCTb — CBOWCTBO TpaH3aKkuunn, KoTopoe obecneymBaeT BbINOSIHEHNE npasuna «BCE& WUIIN HUYEroY.

BbinonHsawoTca nnbo Bce koMaHAabl, MO0 HX OAHA U3 HUX, TPETbEero BapmaHTa HeT.

LlenlocTHOCTL — CBOWCTBO TpaH3akuMu, KoTopoe obecrneyvBaeT KOPPEKTHble M3MEHEHWUs B AaHHbIX Mpu
YCMELUHOM BbINOTHEHMWN TPaH3aKLMU U rapaHTUPyeT OTCYTCTBUE HapYLUEHW CBA3HOCTU AaHHbIX PasfnyHbIX

Tabnuu,.

U3onupoBaHHOCTbL — CBOWCTBO TpaH3akumu, KOTOopoe obecnevvMBaeT He3aBUCUMOE BbINOMHEHME

TpaH3aKuuii, TpaH3aKuuM He BNUAIT APYr Ha Apyra.

YCTOMYMBOCTb — CBOWCTBO TpaH3aKkuun, KoTopoe obecneynBaet npenckasyemMocCtb noBeaeHus

TpaH3aKkuunn, Korga nponcxoaaTt cboun cnctemsil.

Terrep — 3a[a4a, KOTopasa BbINOJIHAETCA aBTOMaTtnu4eCckn npmn HacTynineHnn HeKoToporo cobbITUS.

JononHuTenbHbIE MaTepuarnbl

1. Crartbsa «Unetway. [NpencraBneHus».

2. Cratbs «Unetway. TpaH3akummny.

3. Cratbsa «Unetway. Tpurrepbi».

Ucnonb3yemMble NICTOUYHUKU

1. [OokymeHTauus SQLite, Views.

2. [HokymeHTaums SQLite, Temporary tables.

3. HokymeHTtaumus SQLite, Transactions.

4. [oxymentauua SQLite, Triggers.


https://unetway.com/tutorial/sqlite-views
https://unetway.com/tutorial/sqlite-transactions
https://unetway.com/tutorial/sqlite-triggers
https://www.sqlite.org/lang_createview.html
https://www.sqlite.org/lang_createtable.html
https://www.sqlite.org/lang_transaction.html
https://www.sqlite.org/lang_createtrigger.html

