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1 BBeaenue

B nanHoM otuete, onmucaHbl pe3yNbTaThl BBIIOJHEHUS JIaOOPAaTOPHBIX padoT, paciiups-
foIuX (DyHKIIMOHATBHBIE BO3MOKHOCTH 0a3bl TaHHBIX HA TEMY «CHUCTEMa ydeTa clladu Jiabopa-
TOpHBIX paboT». Kotopast Oblia cripoeKTHpOBaHA B TEYCHUH NPEABIIYILET0 CEMECTPOBOTO Kypca
«TeopeTnueckre OCHOBBI 0a3 TaHHBIX». B X0z€ BBINONHEHNUS J1aOOPaTOPHBIX padOT, U3YUYEHbI U

peamuzoBanbl B CYB/I: [lpencraBnenus, cOObITUIHAS MOAETH (TPUTTEPHI).



2 IMocTaHoBKa 3a1a4

B xoze nmpoxoxaeHus JaHHOTO Kypca, HE0OXOIMMO BBIIOJIHUTD MATh 33/1a4:

1. Cosnare npeacTaBieHne, HHKaNCyIUpylolee 3anpoc. Hamucare 3anpoc, Uenonb3yo-
it B cebe pencrarienue. [Ipencrapinenne orodpaxaer TabiuIy, B KOTOPOH IS Ka)I0To Tpe-
MoJaBaTelsl MOCYUTAHO YHCIIO Ha3HAYEHHOMY eMy J1a0opaTopHBIX padoT U YUCIIO TPYIII, B KOTO-
PBIX UX OH YK€ IpUHHUMAJI.

2. Hamucarp Tpurrepsl, aBToMaTu3upylomue cOop cTaTuCTUIeCKod HH(pOpMaIu o Ko-
JU4ecTBE Ja00paTOPHBIX pabOT y KaXI0ro MpeaIMeTa.

3. Cospgarb nosib30BaTesiell U MPeIOCTaBUTh UM pa3IMyHbIE MpaBa JOCTyNa K MPeICcTaB-
JICHUIO U TaONUIaM, KOTOpbIe B HEM y4acTBYIOT.

4. Co3znath (pyHKIIMIO U HCIIONIB30BaTh ¢€ B 3arpoce. Co3narh Mpoleaypy, Koropas OyaeT
CO3/1aBaTh HOBBIE 3alUCU B TAOIMIIAX IO ONPEAEIEHHBIM YCIOBHSIM.

5. BoiOparb onpeaenéHHbIA YPOBEHb U30JIAIIMU TPAH3AKIIUI U TPOAEMOHCTPUPOBATh Ha-
JMYUE WIA OTCYTCTBHE apTedakToB: «I'ps3Hoe ureHune», «Henosropsiemoe urenue» u «PaHTo-

MBD».



3 JlaGopaTopHblie padoThl
3.1 Pa6ora 1: Co3nanue npeacraBjieHHil

3anaua: Paspaborarh npeacrasiaeHue A xpaneHus 3amnpoca BHyTpu CYB/I.

DopmymupoBka: [t KaXkJ0ro MmpenogaBarelis IOCYUTAHO YHCIIO HA3HAYEHHOMY eMy Jia-
00paTOpHBIX pabOT M YUCIIO TPYIII, B KOTOPBIX UX OH YK€ MPHHUMAIL.

Crnenano npencrasienue (view), teacher_lab_assignments_view, koTopoe XpaHUT 3ampoc,
CUHMTAIOIIMI YUCIIO Ha3HAYEHHOMY Ka)KJIOMY IIPEIOAABATEN0 JabOpaTOpHBIX pabOT M YUCIIO

IpyMIl, B KOTOPBIX UX OH YK€ IPUHUMAIL.
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Puc. 1 — Co3manne View teacher_lab_assignments_view.
SET search_path T0 labs;
DROP VIEW IF EXISTS teacher_lab_assignments_view;
CREATE VIEW teacher_lab_assignments_view AS
SELECT teachers.id,

teachers.last_name,

teachers.first_name,

teachers.middle_name,

COALESCE((
SELECT COUNT(*)

FROM lab_assignments_teachers
WHERE lab_assignments_teachers.teacher_id = teachers.id
GROUP BY lab_assignments_teachers.teacher_id
), 8) AS assigned_labs_count,
COALESCE ((
SELECT COUNT(DISTINCT lab_assignments.group_id)

FROM lab_assignments_teachers

INNER JOIN lab_assignments
ON lab_assignments_teachers.lab_assignment_id = lab_assignments.id

INNER JOIN students_lab_assignments
ON lab_assignments.id = students_lab_assignments.lab_assignment_id

WHERE lab_assignments_teachers.teacher_id = teachers.id

GROUP BY lab_assignments_teachers.teacher_id
), 8) AS taken_group_labs_count

FROM teachers;

[IpencraBnenue cozmaet TabauIly ¢ mosiMu id mpenogaBaress, GaMuiIHs, UMsi, OTYECTBO,
KOJIMYECTBO HA3HAYEHHOMY TPEIOIaBaTeIo0 JaOOpaTOPHBIX pabOT U YUCIIO TPYII, B KOTOPBIX UX

OH y>ke npuHumai. [Ipumep 3anoiaHeHus npeacTasieH B Tadbmauie 1.
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Tabmuma 1 — IlepBbix 5 kopTexeii teacher_lab_assignments_view.

id last name first name middle name assigned labs count taken group labs count
1 Tunpynnuna Tarpsama PomanoBHa 182 131
2 Kpynnwuixkas OneBupa  DmayaploBHA 185 130
3 Porosa Kcenus BacunseBHa 178 134
4 Ilonukaposckas Kapuna I'puropseBHa 182 141
5 Mazyp Hamup KoncrantunoBuu 170 122

[IpencraBnenre HCIONB3YETCS B CICAYIONIEM 3aIllpoce, B KOTOpOM yoepaercs id u 1o6as-

JI€TCA Io4YTa IperogaBaTeIs.

Puc. 2 — 3anpoca nmo View teacher_lab_assignments_view.

SET search_path T0 labs;

SELECT teacher_lab_assignments_view.last_name,
teacher_lab_assignments_view.first_name,
teacher_lab_assignments_view.middle_name,
teachers.corporate_email,

CONCAT(teacher_lab_assignments_view.assigned_labs_count, ’/’,
teacher_lab_assignments_view.taken_group_labs_count) as lab_progress

FROM teacher_lab_assignments_view
INNER JOIN teachers
ON teacher_lab_assignments_view.id = teachers.id;

P€3YJ'IBT3.T BBIIIOJIHCHUA 3aITpocCa JIA MCPBLIX 5 npeno;[aBaTeneﬁ, npcaACTaBJICH B Ta6.TII/IL[6

Ta6muna 2 — [TepBbIxX 5 KOpTeXEH 3ampoca Mo MPeCTaBICHbBIO.

last name first name middle name corporate_email lab_progress
l'uugynnuna TarbsaHa PomanoBHa O@spbstu.ru 182/131
Kpynnunkast OnpBUpa  DpyapaoBHA l@spbstu.ru 185/130
Porosa Kcenus BacunseBna 2(@spbstu.ru 178/134
[Tonukaposckas Kapuna I'puropreBHa 3@spbstu.ru 182/141
Maszyp Hamup Koncrantunosuu  4@spbstu.ru 170/122
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[TpoBepka TOro, 4TO JaHHBIC YePEe3 MPEICTABICHHS HENb3sI MOAU(PHIINPOBATE!

SET search_path TO0 labs;

INSERT INTO teacher_lab_assignments_view VALUES (12345, 234, 123);

SET search_path TO labs;

UPDATE teacher_lab_assignments_view SET id = 123455 WHERE id = 1;

SET search_path TO0 labs;

DELETE FROM teacher_lab_assignments_view WHERE id = 1;

3.2 Pabora 2: CoObITHIiHAsI MOJeJIb, TPUITEPHI

3amauga: Pa3paborars Tpurrep, mpon3BoAsSmni MaHumysnuto Han bJI, mpu mobaBnenum,
yAaJeHUH U OOHOBIICHUH JaHHBIX.

PopmynupoBka: OOHOBIATH CTATUCTUKY O 4YUCIE J1aOOPATOPHBIX PadOT MO KaxIAOMYy

IpeaMeTy, TP 100aBJICHUH U YIaJIE€HUH ITpeIMeTa WK JJabopaToOpHOM paboTHlI.
CKpHIIT HIKE, CO3/IaeT TaOJUITy, KOTOpasi COACPKUT IMoJIs id mpeaMeTra U KOJIMIECTBO Jia-

60paTOpHBIX pa60T, HOCJE Y4ero €€ 3aIloJIHICT A1 COOTBETCTBHUS C HACTOSIINM COCTOSHHEM.

SET search_path T0 labs;

DROP TABLE IF EXISTS subject_lab_counts;
CREATE TABLE subject_lab_counts (
subject_id int,
lab_count int,
PRIMARY KEY (subject_id),
FOREIGN KEY (subject_id) REFERENCES subjects(id) ON DELETE CASCADE

);

INSERT INTO subject_lab_counts
SELECT subjects.id, COUNT(*)

FROM subjects

INNER JOIN labs
ON subjects.id = labs.subject_id

GROUP BY subjects.id;
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Tpurreps! OyayT BEI3BaHbI IPH T00ABICHUY CTPOK B TAONHILy subjects u toOaBIeHUY HITH
yAaneHuu cTpok B Tabnuie labs. [Ipu no6GaBneHnn HOBOTO MpeaMeTa, B TaONUIly CTATUCTHUKA JI0-
0aBUTCSI COOTBETCTBYIOIIAs 3allUCh C HAYaJbHBIM KOJIMYECTBOM JIAOOPATOPHBIX pabOT paBHOMY
Hyro. [Ipu moGaBneHnyn WM ymaneHud J1abopaTopHOM paboOThI, B TAOIHMIIE CTATUCTHKH, COOT-
BETCTBEHHO, HHKPEMEHTUPYETCS MM JACKPEMEHTUPYETCsI KOJIMYECTBO J1a00paTOpHBIX padoT, mo
KOTOPOMY JIaHHas JlaboparopHas paboTa Obliia 3a/1aHa.

Hioxe IMPUBEACHBI CKPUIITHI JJISA CO3JIaHUA U IIPUBA3aHUA K Ta6JII/IIIaM BCcex 3 TPUTTCPOB:

Puc. 3 — JlobaBnenue npeamera.
SET search_path T0 labs;
CREATE OR REPLACE FUNCTION insert_subject_to_subject_lab_counts()

RETURNS TRIGGER
LANGUAGE PLPGSQL

AS $%

BEGIN
INSERT INTO subject_lab_counts(subject_id, lab_count)
VALUES(NEW.id, 8);
RETURN NEW;

END;

$$

CREATE OR REPLACE TRIGGER subject_inserted
AFTER INSERT ON subjects
FOR EACH ROW EXECUTE FUNCTION insert_subject_to_subject_lab_counts();
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Puc. 4 — JloGaBnenue wim yaaieHue 1abopaTropHOil paObOTHI.

SET search_path T0 labs;
CREATE OR REPLACE FUNCTION increment_subject_lab_count()

RETURNS TRIGGER

LANGUAGE PLPGSQL
AS $%
BEGIN

UPDATE subject_lab_counts

SET lab_count = subject_lab_counts.lab_count + 1

WHERE subject_lab_counts.subject_id = NEW.subject_id;

RETURN NEW;
END;
$3;
CREATE OR REPLACE FUNCTION decrement_subject_lab_count()

RETURNS TRIGGER

LANGUAGE PLPGSQL
AS $$
BEGIN

UPDATE subject_lab_counts

SET lab_count = subject_lab_counts.lab_count - 1

WHERE subject_lab_counts.subject_id = OLD.subject_id;

RETURN OLD;
END;
$3;
CREATE OR REPLACE TRIGGER lab_inserted

AFTER INSERT ON labs

FOR EACH ROW EXECUTE FUNCTION increment_subject_lab_count();
CREATE OR REPLACE TRIGGER lab_deleted

AFTER DELETE ON labs

FOR EACH ROW EXECUTE FUNCTION decrement_subject_lab_count();

Hwxe mpuBeieHbI 3a11pOChI 1S TPOBEPKH pab0TOCTIOCOOHOCTH TPUTTEPOB U B IIEJIOM Ta0-

JIMIObI CTaTUCTUKH.

10



Puc. 5 — 3anpoc craructuku.

SET search_path T0 labs;

SELECT name AS subject, lab_count
FROM subject_lab_counts

INNER JOIN subjects

ON subject_id = subjects.id;
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Tab6nuna 3 — HaganpHas craTUCTHKA.

subject lab_count
HuckperHas MareMaThKa 39
be30nacHOCTh JKU3HEACATEIBHOCTH 40
OOBEKTHO-OPUEHTUPOBAHHOE MTPOTPAMMHUPOBAHUE 34
Teopus rpadoB 45
OcHoBbl apxutekTypsl LIBM 60
dusuka 37
IIporpamMmMupoBanre MUKPOKOHTPOJIIEPOB 55
ApXUTEKTYpa CyNepKOMIIBIOTEPOB 30
AnroputMuzanus 1 NporpaMMHpPOBAHHE 61

Puc. 6 — 3anpoc nobasneHus npeamera.

1 SET search_path T0 labs;
2
3 INSERT INTO subjects (name) VALUES (’test-subject’);

11
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Tabmuma 4 — Craructuka mocie 100aBIeHus MpeaMeTa.

subject lab_count
JluckpeTHas MmaTreMaTHKa 39
Be3onacHOCTH KU3HENEATETLHOCTH 40
OO0BEKTHO-OPUEHTUPOBAHHOE MTPOrPAMMHUPOBAHUE 34
Teopwust rpagos 45
OcHoBbI apxuTekTypsl [IBM 60
®usnka 37
[IporpaMmMupoBaHuE MUKPOKOHTPOJLJIEPOB 55
ApXHTEKTypa CyNEepKOMIIbIOTEPOB 30
ANTOpUTMU3ANNS ¥ IPOTPAMMUPOBAHUE 61
test-subject 0

Puc. 7 — 3anpoc no6aBneHus 1ad0paTopHOi pabOTHI.

SET search_path T0 labs;

INSERT INTO labs (name, subject_id)
VALUES (’test-lab’, (SELECT id FROM subjects WHERE name = ’test-subject’));

12



Tabmuna 5 — Craructuka nmocie 1o6aBIeHus 1adopaTopHOi paboTHI.

subject lab_count
JluckpeTHas MmaTreMaTHKa 39
Be3onacHOCTH KU3HENEATETLHOCTH 40
OO0BEKTHO-OPUEHTUPOBAHHOE MTPOrPAMMHUPOBAHUE 34
Teopwust rpagos 45
OcHoBbI apxuTekTypsl [IBM 60
®usnka 37
[IporpaMmMupoBaHuE MUKPOKOHTPOJLJIEPOB 55
ApXHTEKTypa CyNEepKOMIIbIOTEPOB 30
ANTOpUTMU3ANNS ¥ IPOTPAMMUPOBAHUE 61
test-subject 1

Puc. 8 — 3anpoc ynanenus naboparopHoii paOOThI.

1 SET search_path T0 labs;
2
3 DELETE FROM labs WHERE name = ’test-lab’;

Tabnuua 6 — CraTucTuka rnocie ynaieHus 1abopaTopHOi paboThI.

subject lab_count
JluckpeTHas MmaTeMaTHKa 39
be3onacHOCTh KNU3HEAEATEIBHOCTH 40
OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBaHUE 34
Teopus rpadoB 45
OcHoBbl apxutekTyps! LIBM 60
®dusuka 37
[IporpamMMupoBanre MUKPOKOHTPOJLIIEPOB 55
ApXHTEKTypa CyNepKOMIIbIOTEPOB 30
ANTOpUTMU3AINS B IPOTPAMMUPOBAHUE 61
test-subject 0

13
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Puc. 9 — 3anpoc ynanenus npeamera.

SET search_path T0 labs;

DELETE FROM subjects WHERE name = ’test-subject’;

Tabnuma 7 — CraTucTuka 1mocie yiajieHus mpeaMeTa.

subject lab_count
JluckperHas MareMaTHKa 39
bezonacHOCTE KU3HEAEATENBHOCTH 40
OOBEKTHO-OpPUEHTHPOBAHHOE NTPOIPAMMHUPOBAHUE 34
Teopus rpadoB 45
OcHoBbl apxuTekTypsl LIBM 60
dusnka 37
[IporpammupoBaHrEe MUKPOKOHTPOJIEPOB 55
ApXUTEKTypa CynepKOMITBLIOTEPOB 30
AJropuTMHu3aIus 1 NporpaMMHpPOBAHNE 61

3.3 Padora 3: PasrpannyeHue nmpas J0CTyna

3anauva: Co3narh Mosib30BaTesieil U MPe0CTaBUTh UM pa3iIMyHbIE MpaBa J0CTYyNa K Mpea-
CTaBJICHHUIO U TabJIHMIIaM, KOTOPBIE B HEM YYaCTBYIOT.

®opmynuposka: Co3nare nosib3oBarens user_readonly u user_readwrite. Beigats nepBo-

My IpaBa TOJIBKO Ha YTEHHE JaHHBIX U3 IIPENCTABICHUS, CO30AHHOIO paHee. BTopoMy Takke BbI-
JlaTh MpaBa Ha pelakKTUPOBaHUE BCEX TAOJMII, YUaCTBYIOIIMX B 3TOM mpeacTaBieHun. CpaBHUTH
pe3yIbTaThl PA3IMYHBIX OMEPALUNA C 3TUMHU TaOIUIIaM OT UMEHU 3TUX TOJIb30BaTEICH.

Kopx 3anpocoB ai1st co3manust moabp30BaTesiel M BbIIaud UM HeOOXOAUMBIX MTPaB MPEeACTaB-
neH Ha puc. 10. ITo Mumo cTanaapTHBIX ITpaB Ha onepauuu insert, update, delete, monb3oBarento
user_readonly Taxke HEOOXOAUMO MPEIOCTAaBUTH MpaBa usage u select 111 00bEKTOB MOCIEI0BA-
TEIHHOCTEH, CBA3aHHBIX C pelaKTUpyeMbIMH Ta0uaMu. 1o ocobennocts CYB/I PostgreSQL, B
KOTOPBIX TOCJIEI0BAaTEILHOCTH BBIJICJICHBI B OTAEIbHBIC 00BbEKTHI 0a3bl JAHHBIX U, COOTBETCTBEH-

HO, IJIs1 pa6OTBI C HUMH HCO6XOI[I/IMO SAIBHO MPEAOCTABUTD IMOJIB30BATCIIIO IIpaBa. HOCJ’ICI[OBaTCJ'H:-

14



o~ OoO~O1T kNN

o e S T S T S S
© V0T UTI N WM R ® O

HOCTH UCHOIB3YyIOTCS B PostgreSQL 117151 aBTOMHKpEMEHTHBIX MOJIEH, B IEPBYIO OUEpeIb IS Mep-
BUYHBIX KItouel Tabmui. Takxke oOOMM MOJIb30BaTENeM HEOOXOAMMO MPENOCTaBUTh MpaBa Ha
WCIIOJIb30BaHME CXEMbI 0a3bl JaHHBIX, 0€3 TOTO pa3perieHns MOoIb30BATENb AaXKe PU HATUNIHH
IIpaB Ha OT/JENIbHbIE OOBEKTHI BHYTPH CXEMBI HE CMOXKET K HUM TOJIYYUTh JOCTYII.

[TprMepsl pa3nuyHbIX ONepaluii oT UMEH 3TUX MoJb30Bareneil BMecte ¢ peakuueid CYB/]

JEMOHCTPHUPYIOTCS B Tabnuie 8.

Puc. 10 — Koj 3ampocoB Ji71s1 co31aHus MOIL30BATENEH M BBIJIAYX UM OTIPEICTIEHHBIX TIPaB.
SET search_path T0 labs;

CREATE USER user_readonly WITH password ’123’;
CREATE USER user_readwrite WITH password ’1237;

GRANT USAGE ON SCHEMA labs TO user_readonly;
GRANT USAGE ON SCHEMA labs TO user_readwrite;

GRANT SELECT ON teacher_lab_assignments_view T0 user_readonly;
GRANT SELECT ON teacher_lab_assignments_view T0 user_readwrite;

GRANT SELECT, INSERT, UPDATE, DELETE ON teachers T0 user_readwrite;
GRANT SELECT, INSERT, UPDATE, DELETE ON lab_assignments T0 user_readwrite;
GRANT SELECT, INSERT, UPDATE, DELETE ON lab_assignments_teachers T0 user_readwrite;
GRANT SELECT, INSERT, UPDATE, DELETE ON students_lab_assignments T0 user_readwrite;

GRANT USAGE, SELECT ON SEQUENCE teachers_id_seq T0 user_readwrite;
GRANT USAGE, SELECT ON SEQUENCE lab_assignments_id_seq T0 user_readwrite;
GRANT USAGE, SELECT ON SEQUENCE lab_assignments_teachers_id_seq T0 user_readwrite;
GRANT USAGE, SELECT ON SEQUENCE students_lab_assignments_id_seq T0 user_readwrite;

3.4 Paoora 4: Co3nanue pyHKIUI U npouexyp

3amaga: Co3nath (DYHKIMIO U HCIIONB30BaTh €€ B 3ampoce. Co3aarek mpouenaypy, Koropas
OyZieT co31aBaTh HOBBIE 3aMMCH B TAOJIHIIAX MO OMPENEIEHHBIM YCIOBHUSM.

Popmynuposka: Co3nats pyHkuuio to_initials, koTopas OyneT momydars Ha BXOJ CTPO-

ku ¢ ®HO, a Bo3Bpaiuars cTpoky ¢ unuimanamu. Cosnares nponenypy add_student, koropas o

3aJJaHHOM MH(OpPMAIMK O CTYJCHTE U €ro rpyImmne OyleT co3/laBaTh Hy>KHBIE 3allMCH B TaOnuIax

15



Tabmuma 8 — CpaBHEHHE PE3yIIBTATOB JCHCTBUM, BBIMTOJIHEHHBIX OT TOJIH30BATEIICH
user_readonly u user_readwrite.

Ne | user_readwrite \ user_readonly
IIpocmoTp comepKUMOTO TpeICTaBICHIUSL.
1 SELECT * FROM teacher_lab_assignments_view
(100 rows) (100 rows)
Time: 216.626 ms Time: 208.832 ms
W3MmeHeHne TaHHBIX Yepes3 MPeICTaBICHHE.
2 INSERT INTO teacher_lab_assignments_view (id, assigned_labs_count, taken_group_labs_count)
VALUES (9999, 2, 3)
ERROR: 0AB00: cannot insert into column ERROR: 0AB00: cannot insert into column
”assigned_labs_count”of view ”teacher_lah_assignments_view” ”assigned_labs_count”of view ”teacher_lab_assignments_view”
DETAIL: View columns that are not columns of their base DETAIL: View columns that are not columns of their base
relation are not updatable. relation are not updatable.
LOCATION: rewriteTargetView, rewriteHandler.c:3172 LOCATION: rewriteTargetView, rewriteHandler.c:3172
Time: 0.419 ms Time: 0.419 ms
Urenue JaHHBIX U3 Ta6J'II/II_U)I, HCECBSI3aHHOM C MIPEACTABICHHUEM.
3 SELECT * FROM teachers
ERROR: 42501: permission denied for table students ERROR: 425@81: permission denied for table students
LOCATION: aclcheck_error, aclchk.c:3447 LOCATION: aclcheck_error, aclchk.c:3447
Time: 0.651 ms Time: 0.651 ms
UteHue TaHHBIX U3 TaOIUIBI teachers.
4 SELECT * FROM teachers
(100 rows) ERROR: 425081: permission denied for table teachers
Time: 0.650 ms LOCATION: aclcheck_error, aclchk.c:3447
Time: 0.650 ms
UreHue JaHHBIX U3 TaOauIel lab_assignments.
5 SELECT * FROM lab_assignments
(5993 rows) ERROR: 42501: permission denied for table lab_assignments
Time: 11.647 ms LOCATION: aclcheck_error, aclchk.c:3447
Time: 0.633 ms
UreHue qaHHBIX U3 TaONUIb lab_assignments_teachers.
6 SELECT * FROM lab_assignments_teachers
(17926 rows) ERROR: 42561: permission denied for table
Time: 12.0826 ms lab_assignments_teachers
LOCATION: aclcheck_error, aclchk.c:3447
Time: 0.743 ms
UreHue maHHbIX U3 TaOmuiel students_lab_assignments.
7 SELECT * FROM students_lab_assignments
(265032 rows) ERROR: 42501: permission denied for table
Time: 199.778 ms students_lab_assignments
LOCATION: aclcheck_error, aclchk.c:3447
Time: 0.432 ms
JloGaBineHne naHHBIX B Tabnuiy teachers.
8 INSERT INTO teachers (id, last_name, first_name)
VALUES (9999, ’Michalec’, ’Martin’)
INSERT 8 1 ERROR: 42501: permission denied for table teachers
Time: 8.221 ms LOCATION: aclcheck_error, aclchk.c:3447
Time: 0.675 ms
Jo6aBieHre naHHBIX B Tabnuiy students.
9 INSERT INTO students (id, last_name, first_name)

VALUES (9999, ’Michalec’

, 'Martin’)

ERROR: 42501: permission denied for table teachers
LOCATION: aclcheck_error, aclchk.c:3447
Time: 0.3085 ms

ERROR: 42501: permission denied for table teachers
LOCATION: aclcheck_error, aclchk.c:3447
Time: 0.824 ms
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students u groups.

Kon onpenenenust pynkuuu to_initials mpencrasnen Ha Puc. 11. @yHkuus npuHuMaer
Ha BXOJ TpH napamMerpa Tuma varchar: last_name — ¢amunus, first_name — ums, middle_name
— or4ecTBO. Bo3Bpamaer Takxke varchar — cTpoky ¢ uannuanamu. Ecim damunust uinm ums He
3aJaHbl, (PyHKIHMS BO3BpAIAET MyCTY0 cTPOKy. DYHKINS TaKkkKe OTJAebHO 00padaThiBaeT ciryyaii,
KOIJ]a HE 3a/1aHO OTYECTBO, B TAKOM CIIy4yae MHHUIMAJIbI OyIyT COCTOATh TOJIBKO U3 IEPBOH OyKBBI
nmenu u pammuu. Kop 3ampoca ¢ ucnosnp3oBaHreM 3Toi (QyHKIMH TpeacTasieH Ha Puc. 12, a

pe3yibTaT ero BhINOIHEHN Ha Puc. 9.

Puc. 11 — Kon onpenenenust pynknuu to_initials.

1 SET search_path T0 labs;
2
3 CREATE OR REPLACE FUNCTION to_initials(
4 last_name varchar,
5 first_name varchar,
6 middle_name varchar)
7 RETURNS varchar
8 LANGUAGE PLPGSQL
9 AS $%
186 BEGIN
11 IF first_name IS NULL OR
12 first_name = '’ OR
13 last_name IS NULL OR
14 last_name = ’’ THEN
15 RETURN ’’;
16 END IF;
17
18 IF middle_name IS NULL OR
19 middle_name = ’’ THEN
20 RETURN concat(last_name, ’ 7,
21 SUBSTRING(first_name FROM 1 FOR 1), ’.’);
22 END if;
23
24 RETURN concat(last_name, ’ 7,
25 SUBSTRING(first_name FROM 1 FOR 1), ’.’,
26 SUBSTRING(middle_name FROM 1 FOR 1), ’.’);
27 END;
28 $$

17
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Puc. 12 — Kox JOIN 3ampoca ¢ ucnoip3zoBaareM GyHKIun to_initials.

SET search_path T0 labs;

SELECT last_name,
first_name,
middle_name,
to_initials (last_name, first_name, middle_name)

FROM groups

INNER JOIN students

ON groups.id = group_id
WHERE groups.id < 2;

Tabmuma 9 — [ocnenaue necsTh 3amucel pe3ynbTaTa BEITOTHEHHS 3a1poca ¢ IPUMEHEHHEM
¢byHkmmn to_initials.

last name first name middle name  to_initials
Asepuenko  Iletp ApkaJibeBU4 Asepuenko [LA.
Jlerommn I'puropuit  {amupoBuu Jleromms I /1.
Makogenkass Hanexxnma ~ demopoBHa Makoserikas H.®.

A3oibckas Hanexna BanentunoBua Asonbckas H.B.

Kypnsuanes Poman JleonnaoBru4 Kypnsaanes P.JL.
®ponos EBrenuit AnekceeBud ®pomnos E.A.
Hakneymesa I'anuna Edumonna Hakneymesa I'.E.
KopkmaszoBa AnpOmHa  MaparoBHa Kopxmazosa A.M.
[lurnesa Exarepuna PunatoBHa [lurnesa E.P.

Kon onpenenenus npouenyps! add_student npencrasnen Huxe.

[Tpouienypa npuHUMAET Ha BXOJ ITh TapaMeTpoB Tura varchar: last_surname — gpamunus
crynenra, first_name — ums cryneHra, middle_name — OTYETCBO CTyHdeHTa, p_corporate_email —
ANIEKTPOHHAS TIOYTA CTYJACHTa, p_group_designator — naentudukarop rpynmsl cryaenta. Bayrpu
MPOLIEAYPHI CHaYasIa MpOBEPSAETCs CyIIeCTBOBAaHUE CTYJCHTa B Oa3e JaHHBIX 110 NIepeJaHHbIM JaH-
HBIM. Eciu CTyZIEHT He CyIIeCTBYET, OH co3aaéTcs. [lanee mpoBepsaeTcs, CymecTByeT JIU IPyIIa ¢
yKa3zaHHbIMH HleHTH(rKaTopoM. Eciiu rpymnmna He HaliieHa, To co31aéTcsi HOBasi 3aICh O TPyTIIE.

B xoHIte cBsSI3UBaeTCs CTyJASHT CO CBE Irpymnoi yepes id.
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SET search_path T0 labs;

CREATE OR REPLACE PROCEDURE add_student(

LANGUAG

AS $%
DECLARE

BEGIN

p_last_name varchar(25),
p_first_name varchar(25),
p_middle_name varchar(25),
p_corporate_email varchar(25)

)

p_group_designator varchar(25))

E PLPGSQL

1_student_id integer;
1_group_id integer;
1_current_group_id integer;

SELECT groups.id INTO 1_group_id

FROM groups

WHERE designator = p_group_designator

LIMIT 1;

IF NOT FOUND THEN

INSERT INTO groups (designator)
VALUES (p_group_designator)
RETURNING groups.id INTO 1_group_id;

RAISE NOTICE ’Inserted group: %’, 1_group_id;

END IF;

SELECT students.id INTO 1_student_id

FROM students

WHERE last_name = p_last_name AND

first_name
middle_name

p_first_name AND
p_middle_name AND

corporate_email = p_corporate_email

LIMIT 1;

IF NOT FOUND THEN

INSERT INTO students (last_name,

VALUES (p_last_name,
p_first_name,
p_middle_name,

first_name,
middle_name,
corporate_email,
group_id)
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p_corporate_email,
1_group_id)

RETURNING id INTO 1_student_id;
RAISE NOTICE ’Inserted student: %’,

END IF;

SELECT group_id INTO 1_current_group_id
FROM students

WHERE students.id = 1_student_id
LIMIT 1;

1_student_id;

IF 1_current_group_id IS DISTINCT FROM 1_group_id THEN

UPDATE students
SET group_id = 1_group_id

WHERE students.id = 1_student_id;

RAISE NOTICE ’Updated group_id: % ->

END IF;

END;

[TpoBepka paboTs! npoueayps! add_student:

o)
o,

1_current_group_id, 1_group_id;

Puc. 13 — Bb13oB add_student npu oTcyTcBUM U CTyAEHTA U TPYIIIIBI

SET search_path TO0 labs;

BEGIN;

CALL add_student(’TEST1’, ’TEST2’, ’TEST3’, 'TEST4’, ’TESI5’);
SELECT * FROM students WHERE last_name = ’TEST1’;
SELECT * FROM groups WHERE designator = ’TEST5’;

ROLLBACK;

NOTICE:
NOTICE:

Inserted group: 325
Inserted student: 6853
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Puc. 14 — Bo13oB add_student npu oTcyTcBUM TpyTIIIBI

SET search_path T0 labs;

BEGIN;

CALL add_student(’TEST1’, ’TEST2’, ’TEST3’, ’TEST4’, ’TESI5’);
CALL add_student(’TEST1’, ’TEST2’, ’TEST3’, ’TEST4’, ’OTHER’);
SELECT * FROM students WHERE last_name = ’TESTI1’;

SELECT * FROM groups WHERE designator = ’OTHER’;

ROLLBACK;

NOTICE: Inserted group: 323

NOTICE: Updated group_id: 322 -> 323

Puc. 15 — Bo13oB add_student npu orcyTcBUM cTyeHTa

SET search_path T0 labs;

BEGIN;

CALL add_student(’TEST1’, ’TEST2’, ’TEST3’, ’TEST4’, ’TESI5’);
CALL add_student(’OTHER’, ’TEST2’, ’TEST3’, ’TEST4’, ’TESI5’);
SELECT * FROM students WHERE last_name = ’OTHER’;

SELECT * FROM groups WHERE designator = ’TEST5’;

ROLLBACK;

NOTICE: Inserted group: 327
NOTICE: Inserted student: 6856

Puc. 16 — Be13oB add_student npu mpucyTCBUM U CTyJIeHTa U TPYTIIIHI

SET search_path T0 labs;

BEGIN;

CALL add_student(’TEST1’, ’TEST2’, ’TEST3’, ’TEST4’, ’TESI5’);
CALL add_student(’TEST1’, ’TEST2’, ’TEST3’, 'TEST4’, ’TESI5’);
SELECT * FROM students WHERE last_name = ’'TEST1’;

SELECT * FROM groups WHERE designator = ’TEST5’;

ROLLBACK;

NOTICE: Inserted group: 329
NOTICE: Inserted student: 6859
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3.5 Paodora 5: TpanzakunoHHasi MojieJb

3amavya: BriOpars onpeenéHHblii YPOBEHDb WU3OJISIUU TPAH3AKIUHA U MPOAEMOHCTPUPO-
BaTh HaJM4YWe WM OTCYTCTBUE apTedakToB: «Ips3Hoe ureHue», «Hemoropsemoe uTeHHe» H
«DaHTOMBI.

VYporenb uzomsiiuu Read Commited B PostgreSQL 3anércs mpu momomum komanabl: SET
TRANSACTION ISOLATION LEVEL READ COMMITTED;

Ha sTom ypoBHE u3omsiuu uckimrodaeTcs apredakt «[ ps3Hoe yTeHne», OMHAKO COXpaHs-
torces apredaktel «Henmoropsiemoe ureHue» u « DaHTOMBD».

B tabaune 10 npeacTaBiaeHbl TpaH3aKIMK, HA TPUMEPE KOTOPBIX JIEMOHCTPUPYETCS OT-
cyrcTBue apredakra «I ps3Hoe uTeHue».

B Tabmume 11 mpencraBieHbl TpaH3aKIMH, HA IPUMEPE KOTOPBIX JEMOHCTPHUPYETCs Ha-
nuuue apredaxra «Henmoropsiemoe uTeHne».

B Tabnune 12 npeacraBieHbl TpaH3aKIMKM, HA IPUMEPE KOTOPBIX JTEMOHCTPHUPYETCS Ha-

nnuue apredakra «PaHTOMBD.
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Tabmuua 10 — Tpanzakuuu st JeMOHCTpALMK OTCYTCTBHS apTedakra «I ps3HOe YTeHue».

t | Tpau3akumusn 1 \ Tpaunzakuus 2
SET TRANSACTION ISOLATION LEVEL READ COMMITTED;
3amyck TpaH3akuu 1 3amycK TpaH3aKIuu 2
BEGIN; BEGIN;

W3menenne damunmy nperogaBarens ¢ id = 10

cmmm=*# SELECT id, last_name
FROM teachers WHERE id = 18;
id | last_name

e m — = = -

10 | [ybenkuna

(1 row)

cmmm=*# UPDATE teachers

| SET 1ast_nane = ’EDITED’
WHERE id = 16;
UPDATE 1
cmmm=*# SELECT id, last_name
FROM teachers WHERE id = 18;
id | last_name
e - - - - -
10 | EDITED
(1 row)
ITonyuenue pamumimu npenogasarens ¢ id = 10
1 3aBEpILICHHUE TPAH3aKIIUU
cmmm=*# SELECT id, last_name
t FROM teachers WHERE id = 10;

id | last_name
L el -~
10 | lybeHkusa
(1 row)
COMMIT;

OTMeHa BHECEHHBIX U3MEHEHUH TpaH3aKiuen |

ROLLBACK;

cmmm=*# SELECT id, last_name
ts FROM teachers WHERE id = 18;
id | last_name

o e = — = — -

10 | [ybenkuna

(1 row)

B mepBoit TpaH3akuuu y npenonasarens ¢ id = 10 usmensercs ums ¢ «Jlyoenknna» Ha «EDITEDy. B
MOMEHT II0CJie OOHOBJICHUS BTOpasi TPAH3aKLU YUTACT 3Ty XKe 3alHCh M3 teachers, OJJHAKO B CBS3H C
oTcyTcTBUEeM apredakra «[ps3HOe uTeHne» oHa BUANT UMs «JlyOeHKHHA», TO €CTh 3HaUeHHe 10 OOHOB-
JIeHU# TIepBOM TPaH3aKLUU.
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Tabnmuua 11 — Tpan3akuuu Ui AeMOHCTpaluuy Hanuuus apredaxra «Henosropsiemoe uTeHue».

t | Tpau3akumusn 1 \ Tpaunzakuus 2
SET TRANSACTION ISOLATION LEVEL READ COMMITTED;
3amyck TpaH3akuu 1 3amycK TpaH3aKIuu 2
BEGIN; BEGIN;

W3menenne damunmy nperogaBarens ¢ id = 10
cmmm=*# SELECT id, last_name

FROM teachers WHERE id = 18;

t1 id | last_name

Cmbm - - - - -

10 | [Ny6eukuHa

(1 row)

M3menenue pamuimum npenoaasarens ¢ id = 10
U (pukcanus TpaH3aKIuKu
cmmm=*# SELECT id, last_name
FROM teachers WHERE id = 10;
id | last_name
m - - - -~
10 | [ybeuHxknsa
(1 row)
cmmm=*# UPDATE teachers
to SET last_name = EDITED’
WHERE id = 16;
UPDATE 1
cmmm=*# SELECT id, last_name
FROM teachers WHERE id = 10;
id | last_name
G gm - - - - =
10 | EDITED
(1 row)
COMMIT;

[Monyuyenue dpamumun npenonasarens ¢ id = 10
U pUKcalus TpaH3aKIUN

cmmm=*# SELECT id, last_name
FROM teachers WHERE id = 18;
id | last_name

e - - - - -

10 | EDITED

(1 row)

COMMIT;

t3

B nepBoii TpaH3aKLUKM IPOUCXOAUT MOIydeHHe damMuiIuu npenogasarens ¢ id = 18 — BBIBOAUTCS UM
«/lybenkunay. Ilocne yero sTa xe 3amuch OOHOBJIAETCS BO BTOPOU TpaH3aKLMU, UMS U3MEHSETCS Ha
«EDITEDy, m3MeHeHns GUKCHPYIOTCS U BTOPask TPAH3aKIMS YCIICITHO 3aBepIIaeTcs. 3aTeM IepBast TpaH-
3aKIIMs TOBTOPHO CYMTHIBAET ATY 3aIKCh U MoIy4yaeT 0OHOBNEHHBIC naHHbie — uMs «KEDITED», u3-3a na-
muyns apredakra «HemoBropsemoe 4TeHUE».
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Tabmuua 12 — Tpanzakuuu st JeMOHCTpaMy Hamuaus apredaxra «DaHTOMBI.

t | Tpanzaknmus 1 ‘ Tpan3zakuus 2
SET TRANSACTION ISOLATION LEVEL READ COMMITTED;
3amyck TpaH3akuuy 1 3amyck TpaH3aKLIuK 2
BEGIN; BEGIN;
[Monyuyenne dpamuuii npenonasareneii ¢ id >= 1060
cmmm=*# SELECT id, last_name
t FROM teachers WHERE id >= 1600;
id | last_name
o gm - - - - -
108 | Ywicou
(1 row)
JlobaBiieHHEe HOBOTO MperoaBaress U GUKcaIys
TpaH3aKINH
cmmm=*# SELECT id, last_name
FROM teachers WHERE id >= 1600;
id | last_name
o pm - - - - -
100 | Ywicon
(1 row)
cmmm=*# INSERT INTIO teachers
to (first_name, last_name, middle_name)
VALUES (’®anToM’, ’danToMOBUMY’, ’daHTOMOB’);
INSERT 1
cmmm=*# SELECT id, last_name
FROM teachers WHERE id = 10;
id | last_name
e — - - - -
188 | Ywncon
101 | danTOMOB
(2 rows)
COMMIT;
[Monyuyenue damunuii npenonasareneii ¢ id >= 160
cmmm=*# SELECT id, last_name
FROM teachers WHERE id = 18;
id | last_name
i3

L4l -
100 | Ywicon
101 | daHTOMOB
(2 rows)

COMMIT;

B mepBoii TpaH3aKIMH NPOUCXOANT NONTy4eHHe (pammmii npernogaBareneil U3 TaOMHIB! teachers ¢ id >=

160, B OTBET BEIBOJMTCS OAMH IIPEICTABIICHBI C (hamummeit « Yucony. [locie dero B 3Ty Tabnuiry 1000BIIs-
€TCs HOBBIH IPETIoaBaTelb BO BTOPOH TpaH3aKIKH ¢ paMuineit « ©aHTOMOBY, H3MEHEHUS (PHUKCUPYIOTCS
U BTOpas TPaH3aKIWs yCIHEIHO 3aBepIIaeTcs. 3aTeM mepBas TPAaH3aKI(H TOBTOPHO IOIydaeT 3aluCH C
id >= 106. B aToT paz, mo MuMo mnpenonaBarenis ¢ GpaMuiIneil « YAICOH», OHa TaKXkKe MOJy4yaeT JaHHbIe O
3amKCH, JOOABICHHOI BTOPOH TpaH3akLuel — npenonpasarene ¢ dpamunneil «DaHTOMOBY, 3Ta 3alUCh U

ABJIACTCA apTe(baKTOM «Da"TOMY.
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3aKJIoueHue

B npouecce n3ydeHus JaHHOTO Kypca ObUIO BBIIIOJIHEHO MATh JIa0OpaTOPHBIX paldoT:

1. Co3pmaHo npeacTaBieHue, KOTOPOE HHKANCYIupyeT 3anpoc. [lokazaHa HEBO3MOXHOCTh
Mo (UKALH 3TOTO MpecTaBiIeHns. Hanrcan 3anpoc, NCTIONb3YIONNi CO31aHHOE MPeICTaBIIe-
HUE.

2. Coznana Tabnuna JUuist Mojcuéra KOJIMYeCcTBa JJaO0OPaTOpHBIX paboT MO KaXKIOMY Mpe-
Mety. Taxxe pa3paboTaHO 5 TPUTTEPOB, aBTOMATU3HPYIOIMINX OOHOBIEHUE CTATUCTUKHA B TaOIH-
e.

3. Co3nanbl /1Ba MOJIb30BATENsl C PAa3IMYHBIMU YPOBHAMH JocTyma. [lepBblil monb3oBa-
TeJIh UMEET MpaBa TOJIBKO Ha MPOCMOTP MPEACTABICHUS, a BTOPOl — Ha MPOCMOTP, BCTABKY, yla-
JIeHWe ¥ OOHOBIICHHE JAHHBIX BO BCeX TAaOIMIIaX, y4acTBYIOIIUX B npeacraBienun. Ha 8 nmpume-
pax npoaemMoHcTpupoBaHo noseaeHne CYB/] npu pa3nuuHbIX onepauusix A KaKI0ro MoJb30-
BaTellsl, BKIIIOYas HEJOMyCTUMBIE.

4. PazpaOoransl npoueaypa u ¢pyHkuus. OyHKIUsS NpUHUMAET HaMUINIO, UMS B OTYe-
CTBO YEJIOBEKA U BO3BPAIIAET €r0 (PaMUIHIO U MHULIUAIIBL.

5. VYnopaBieHue TpaH3aKIMAMH. YCTAaHOBJEH YPOBEHb H3OJIALMU TpaH3akuuid Read
Committed, mpomemoHCcTpUpOBaHO OTCYTCTBUE apTedakTa «I ps3HOe YTCHHE» U HaTn4ne apTedak-
ToB «Henosropsiemoe urenne» u «DaHTOMBD).

Ha paboty 06110 MOTpayeHo OKOJIO 2-X MECSIIEB, 32 KOTOpbIe OblTo Hanucano 6onee 300
CTPOK KOJa.

Pabora Opu1a BEITIOTHEHA B CUCTeMe ynpaBieHus 60azamu qaHabx PostgreSQL 14.13.

[Tony4eHHble 3HAaHHUSI MOTYT OBITH U OyAyT HCIOIB30BAaHBI B PA0OTE HA MOCIEAYIOMIUMHI

IMPOCKTaMHU U 3alaHUSAMMU.
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Cnmcoxk Jureparypsbl

1. PostgreSQL documentation URL: https://www.postgresql.org/docs/, Jlata oOpaieHus:
18.11.2024
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