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HekoMmepueckoe 1cnonb3oBaHne MaTepuasnoB Kypca (npeseHTauumu,
[eMOHCTpaLmmn) pa3peLuaetcs 6e3 orpaHuyeHuii. Kommepueckoe
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OTKa3 OT OTBETCTBEHHOCTU

KomnaHua Postgres Professional He HeceT HMKakoii OTBETCTBEHHOCTHM 3a
No6ble NoBpexaeHnsa 1 yobITKKX, BK/loYas NoTeplo Aoxona, HaHeCeHHbIe
MNPSAMbIM UKW HENPAMbIM, CNeUnasIbHbIM UKW CyYailHbIM UCMOIb30BaHMEM
maTtepuanos Kypca. KomnaHusa Postgres Professional He npegocTtasnser
Kakux-nmbo rapaHTuii Ha matepuasibl Kypca. MaTtepuansl Kypca
NpeaocTaB/sIlOTCA Ha OCHOBE MPUHLMNA «Kak eCTb» 1N KoMnaHusa Postgres
Professional He 06a3aHa nNpeAoCTaBNATbL COMPOBOXAEHME, MOALEPXKKY,
06HOBNEHUSA, pacCLUMPEHNA N N3MEHEHUS,
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KHWXXHbIN MarasviH Posigres

VHTepHeT-MarasvH [J15 TTIOKyTiaTesen

MOUCK KHUT
JeTtanbHast MIH(GOPMAaIysi 0 BHIOPAaHHOM KHUTe
KOP3MHa /IJIs 3aperuCTPpUPOBaHHbIX N0/Ib30Baresiei

«AJIMUHKa» 1711 COTPY/ITHUKOB

3aKa3 KHUT Y TIOCTaBII[HKa
yCTaHOBKa PO3HUYHOM L{eHbI
(hoHOBbIe 3a[jaHKs: 3aMyCK, TPOCMOTP pe3y/bTaToB

B aTtom kypce, kak 1 B DEV1, Mbl 6ygem 1cnosib30BaTh NPUIOXEHWEe
«KHWXHBIN MarasuH», HoO HoOBOW Bepcun 2.0. KNnneHTckasa YacTb NOIHOCTbHO
roToBa, a CEPBEPHYI0 Mbl ByAeM yydwaTb No Mepe NpoxXoXxaeHns Kypca.

Kak 1 paHblUe, KIMeHTCKasa YacTb COCTOUT U3 NUHTEPHET-MarasmHa
N «agMUHKN». OfgHakKo co BpemeH DEV1 marasuH BbIpoC U Y1C/10
nokynarenei yBenmunnocs.

Tenepb, 4TO6bI NPUOBPECTU KHUTKU, NOKYNaTeNu A0/MKHbI PErMCTPMPOBaTLCS
Ha caiiTe 1 BXOAWUTb Noj CBOMM MMeHeM. B marasnHe Tenepb eCTb KOP3MHa,
a KHUMM UMELOT LIEHY.

AZIMVHKa N03BOMAET 3aKasblBaTb KHUTU U yCTaHaBMBATbL Ha HUX LEHY.
Jlo6aB/eHne KHUT 1 aBTOPOB 13 aAMUHKN UCK/TIOYEHO U3 npunoxenus 2.0.

3ato gobaBuiacb BO3MOXHOCTb 3anyckarb (poHOBbIE 3afaHna (Hanpumep,
OTYETHI) U NpOCMaTpMBaTb X pe3ysbTaTthbl NOC/e 3aBepLUEHNS.

lpunoxeHue npedHasHayYeHo UCK/IlHUme/ibHO 0719 deMoHcmpayuu
KoHyenuyud, usazaembix 8 3mom Kypce. OHO yMbIW/I€HHO cOe/laHo KpaliHe
YMPOWEHHbIM U He MOXem C/1y)XUmb 06pa3yoM rpoekmuposaHus
peasibHbIX CUCMEM.
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[nyn coeamienmit (6432) v | ©

m@ YuebHoe npunoxeHve DEV2 O Trace

select to_json(f.*) from
webapi.get_image

(book_id=>%1) f
=
SELECT 1 83ms/251ms
SQL CopTHpoBaTh N0 | peiTHHrY v':‘

OcHoBBbI TexHoNOMit Ba. 240¢c T0x100/16 640 £
Hogukos B. A., MopuwkoB...

KHKHbIA marasuH AgMuHKa

select to_json(f.*) from
webapi.get_image

ﬁ PostgreSQL: OCHOBbI 3. 336 c. 70x100/16 660 (book_id=>%$1) f

a MopryHos E. M. [8]

%EJL SQL 1 pensyuMoHHan Te 480 ¢ 70x100/16 1420 P SELECT 1 30ms/99ms
i [Neidt K.

PedhaxtopuHr SQL-npui... 336 c. 70x100/16 980 P
®apo C., flepuy M. select to_json(f.*) from
Oracle. OCHOBbI CTOUMO... 528¢ 70x100/16 8102 webapi.get_image
Netovc 1. (book_id=>%$1) f

[11]
Oracle. OnTummM3auma n... 464 c. 70x100/16 1920 P

Munncan K., Xonet [l SELECT 1 25ms/152ms

MpunoXxeHne cOCTOUT U3 ABYX YacTeld, NpeacTaB/eHHbIX BKNagKkamu.

*  «KHWXHbIN Mara3unH» — 310 UHTephelic Beb-nonb3oBaTesns, B KOTOPOM
OH MOXET NpocMarpuBaTth M NOKynaTb KHUTU.

* «AOMUHKa» — NUHTepdieic COTPYAHNKOB MarasmHa, B KOTOPOM OHU MOTYT
3aKasblBaTb KHUIM 1 yCTaHaB/IMBaTb X LEHY, a Takke BbIMO/THATb
(ooHOBbIE 3a4aHuS.

B y4yebHbIX uensax BcA PyHKUNOHaIbHOCTb NpeacTaB/ieHa Ha O4HOW obLuei
BeO6-cTpaHuue. Ecnm kakas-To YacTb PYHKUMOHa/IbHOCTU HEAOCTYNHA U3-3a
TOro, YTO Ha cepBepe HeT NOAXOAALLEro 06bekTa, NPUIOXKEHNE COOOLLMNT
06 3TOM. Takke NpuIoKeHne BbIBOAUT TEKCT 3arnpoCcoB, KOTOPblEe OHO
nocblNaeT Ha cepsep.

MpunoxeHne NO3BOJSIET BbIGPATL CcepBep As1st NoAKN0UYEHUS. B OCHOBHOM
Mbl OyAeM UCMO/b30BaTb 3HAYEHNE N0 YMOYAHNIO.

NcxoOHbI KoA NPUAIOXKEHUS He ABMSIETCA TEMOI Kypca, HO MOXET ObITb
nonyyeH B git-penosutopun https://pubgit.postgrespro.ru/pub/dev2app.qit



https://pubgit.postgrespro.ru/pub/dev2app.git

JeMoHCcTpanusa IPHI0KeHHUA

B aToit JAE€MOHCTPaIlyuy MBI IIOKa3bIBaeM IIPUJIOKEeHHEe «KHMKHBIN MarasuH 2.0» B TOM BHJle, B KOTOPOM OHO 6y,z(eT IIocie

3aBepllleHHs BceX IPaKTUYeCKUX 3aJaHui. [IpHIo;KeHHe JOCTYIIHO B 6pay3epe BUPTyaIbHOM MalllMHBI Kypca II0 afipecy
http://localhost/

OTtkpsiBaeMm http://localhost...

student$ xdg-open http://localhost
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OCHOBHbI€ CYLLHOCTH Posigres

ABTOp KHura Onepauus
aBTOPCTBO
hammnus HasBaHvie 13MeHeHwe Kon-Ba
nms copmart nsgaHus LueHa
0T4eCTBO nopsAoK ykasaHna KON-BO CTpaHuL, fara
peiTuHT
Monb3oBartenb Po3Hu4yHan
KHUTU B KOP3WHE LeHa
nms
nouta
KOMIM4ecTBO wena
[aThl feiicTana

CeaHc

TOKeH

OCHOBHble CYLLIHOCTM Halleil 6a3bl faHHbIX NPaKTUYeCkn He N3MEHUTINCH
Co BpeMeH Kypca DEV1. 3T10:

* KHura. K kHuram gobasuincb atpuoyThbl.

e ABTOp. KHUIMM 1 aBTOPbI CBA3aHbl OTHOLUEHNEM MHOIME-KO-MHOMNM
(aBTOPCTBO).

« Onepayum C KHUramun: NOKynkx B MarasnHe 1 NOCTYN/IeHUS Ha cknag,
K aTpnbyTam go6aBunnach LieHa KHUTK.

HoBble cyLHOCTH:

* PO3HUYHaA LeHa. Mbl pacCMaTpUBaEM LIEHY Kak OTAe/bHYH CYLLHOCTb,
a He aTpuolyT KHUIK, MOCKOSIbKY OHA MOXET MEHATLCS CO BPEMEHEM,
TO eCTb MMEEeT AnanasoH [aT AeicTBusI.

* Monb3oBartenb Beb-marasnHa. Onpegenserca UMeHeM (JI0TMHOM)
N UMEET NOYTOBbIN agpec.

Monb3oBaTenlb MOXET KNacTb KHUTU B KOP3WHY, 1 NO3TOMY CBSI3aH
C KHUramy OTHOLLEHNEM MHOTue-kKo-MHornm. (OTAenbHONM CyUHOCTH
L1151 KOP3MHbI Mbl HE NpeAycMaTpuBaem.)

« CeaHc paboTbl Nonb3oBaTtessi ¢ Mara3nHoM. CeaHc CBsI3aH C Borpocamu
ayTeHTUdVKaLUM 1 pasrpaHnuyeHns goctyna.
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OCHOBHble Tabnnupl Posgres
authors authorships books operations
author_id author_id book_id operation_id
last_name book_id title book_id
first_name seq_num format qty
middle_name pages price
rating at
votes_up
votes_down
users cart_items onhand_qty 5 retail_prices
user_id user_id book_id
username book_id price
email qty effective

sessions

auth_token
user_id

OCHOBHbIe Ta6]'II/ILI|bI 6a3bl AaHHbIX npegcrtaB/1€eHbl Ha cnal‘/'l,qe.

B kauecTBe MAEHTU(INKATOPOB NCMNO/b3YOTCA CypporaTHbIe K/Itouu,
reHepvpyemble C MOMOLLLIO NOCef0BaTe/IbHOCTENA.

CBS31 «MHOre KO MHOTMM» NnpeAcTas/ieHbl A4ONOMHUTENbHbIMU Tabnmuamu:
« authorships — aBTOpPCTBO;
e cart_items — KHUIN B KOP3MHE.

OTmeTuMm, 4To B Tabnuue kHur books nmeetcs 4oONOAHUTENbHbIA CTONGEL,
onhand_qty, cogepXxaliunii Tekylee KoJIMYecTBO KHUM Ha CKnaje marasmHa,
N OGHOB/ISIEMbIA TPUTTEPOM MO TabNuue onepauuii.

C pacuyeTom penTuHra KHUr (rating) cBsizaHbl elle aBa cTonbua: rosoca
nonb3oBarenei «3a» (votes_up) n «npotme» (votes_down).
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HTepdenc c KNMMeHToM Posigres

posb posib
web emp

\ J Y
register_user get_catalog get_catalog get_tasks
login get_image receipt get_programs
logout cast_vote set_retail_price task_results
run_program
get_cart add_to_cart
checkout remove_from_cart
cxema webapi — cxeMa empapi —
NHTephencHble hyHKUMM MarasuHa NHTepEeNnCHble DYHKUMN agMUHKN
cxema public — Tabnuubl U BHYTPEHHUE GOYHKLMK

KnueHTtcknin API cepBepHOI 4aCcTu NOMTHOCTLIO MOCTPOEH Ha PYHKLMSX.

NHTepdeincHble pyHKUUKM Be6-MarasmHa AOCTYMHbI TOIbKO MoJib30BaTe o
web 1 pasmelleHbl B cxeme webapi:

* ayTeHTUUKaums 1 pasrpaHuyeHne 4ocTyna;
e paboTa C KaTasIorOM KHUT;
e onepauun ¢ KOP3HOMN.

NHTepdeiicHble hyHKUMM aAMUHKN AOCTYMHbI TO/IbKO NO/Ib30BaTeslto emp
N pa3MeLLeHbl B CXeMe empapi:

e paboTa C KaTasIoroOM KHUT;
* (pOHOBblE 3aaHVUA.

AyTeHTUMKaUmMs B aAMUHKE He NpeaycMoTpeHa.

Bce tabnuupl, a Takke BHYTPEHHUE (DYHKLUN, HE OTKPbITble HANPAMYH AN
KNueHTta, pasmelleHbl B cxeme public.

NHTepdencHble dyHKUnn 06bsBneHsl kak SECURITY DEFINER, 4ToObl
MMeTb AOCTYN K 06bekTaM 6a3bl faHHbIX. C NOMOLLbI0 MexaHu3ma
npusuneruii no ymonyaumio (ALTER DEFAULT PRIVILEGES) goctyn

K OyHKUMAM B cxeme webapi aBToMmatuyeckn BbiAaeTCs TONbKO
nonb3oBaTento web, B cxeme empapi — nosnb3oBarento emp, a 40CTyn
K hyHKUMAM B cxeme public otbupaetcsa y ponu public.

(Bonpocbl pasrpaHnyeHns gocTyna paccmarpmsatoTcs B kypce DEV1.)

Ceityac Mbl paccMoTpuM UHTepdelic nogpobHee, HO 06paTuTe BHUMaHME,
4TO MHGIOPMAaLMOHHAA NaHesb BEG-K/IMEeHTa NOKa3bIBaET, Kakme BbI30Bbl OH
OTNpaB/seT Ha cepsep.
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AyTeHTUpumkauma Posjgres

{webapi.register_user}

‘ ™
users /
user_id
username
email

Y
[ webapi.login } { public.check_auth }

Y
sessions J
< [ webapi.logout }

auth_token L
user_id

TOKEH

NREe

N

AyTeHTUdmKauus nosnb3oBarene MHTEPHET-MarasnHa nNPonNcxXoanT Ha
KnneHTe. C TOUKM 3peHUs 6a3bl AaHHbIX KNTMEHT BCceraa npeactaBneH ofHOM
posiblo web.

HoBbIi1 Nonb3oBaTeb PErMcCTPUPYETCS BbI3OBOM register_user. [
MPOCTOTbI Mbl HE NCNOJIb3YyeM Naposiv (HO ecsiv 6bl UCMOMb30BasU, TO XeLl
naposisg XxpaHusicsa 6bl B Tabnuue users).

UTOObI UMETb BO3MOXHOCTb COBEpLUATbL MOKYMKKW, M0/b30BaTe b JO/THKEH
BOWTU B CUCTEMY. DTO BbINOMHAET (hyHKUMA login. OHa co3aaeTt ceaHc
nonib3oBaTens, KoTopblin onpeaenserca mokeHom (UUID).

ToKeH BO3BpallaeTcs K/IMEHTY U Aasiblue KITUEHT nepenaeT ero Kak
napameTp BO BCe PYHKUMM, CBA3aHHbIE C NOKynkamu. Kaxgasn Takas
doyHKLUMSA NepBbIM Ae/10M NPoBepsSeT NPaBu/IbHOCTb TOKEHA C NOMOLLbIO
Bbi3oBa check_auth, koTopblii onpeaenset No TOKEHY MMS NONb30BaTess.

HakoHell, Bbi3oB logout 3aBepLiaeT ceaHc.

®PYHKUMOHAT NICTEYEHNS CPOKa ceaHca He peasin3oBaH, HO MOXET ObITb
Nerko Ao6aBreH.



AyrenTnduxKamus

=> \c bookstore2
You are now connected to database "bookstore2" as user "student".
V Hac y’>Ke eCThb /IBa 3aPerHCTPHUPOBAHHEIX I10/Ib30BaTEJI:

=> SELECT * FROM users;

user_id | username | email

_________ e
1 | alice | alice@localhost
2 | bob | bob@localhost

(2 rows)

3aperHCTppreM e1rfe ogHOTO. [I0UYTOBBIN aapec MO’XKHO YKa3bIBaTb JIF0601 — MBI 6YI[EM OTIIPaBJIATH I10/Ib30BaTeJIAM IIMCbMa, HO
BCe OHH IIOIIafyT B JIOKaJIbHBIM II0OYTOBBINA SIMUK II0JIb30BaTe/Id student.

=> SELECT webapi.register_user('charlie', 'charlie@localhost');

register user

ITosb30BaTe b BXOOUT B CHUCTEMY U I10JIy4daeT TOKEH:

=> SELECT webapi.login('charlie');

Oa2cfdab-60e2-469e-bf9f-d6608076fabb
(1 row)

IIpu 3TOM B 6a3e IOSIBJIIETCS CeaHC:

=> SELECT * FROM sessions;

auth_token | user id
______________________________________ Fomm e e -
e51dcb54-43cf-47fb-8aal-6e8b0defe935 | 1
0a2cfdab-60e2-469e-bf9f-d6608076fabb | 3

(2 rows)

TOKeH MO>KHO ITPOBEPUTH QYHKITHEH, 3aKPHITOM [IT KJIHeHTa:

=> SELECT username
FROM users
WHERE user_id = check_auth('00000000-0000-0000-0000-000000000000") ;

ERROR: query returned no rows
CONTEXT: PL/pgSQL function check auth(uuid) line 5 at SQL statement

=> SELECT username
FROM users
WHERE user_id = check_auth('0a2cfdab-60e2-469e-bf9f-d6608076fabb");

username

charlie
(1 row)
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KaTtasior KHur Posigres

[ webapi.get_catalog } [ empapi.get_catalog }
\/‘
[ public.get_catalog }
A

[ empapi.receipt }

books operations
webapi.get_image
{ p1.get g book_id operation_id l<
title book_id
format qty
pages price ] ] ]
Z} rating at public.get_retail price
votes_up
votes_down empapi.set_retail_price
retail_prices j
[ webapi.cast_vote < book_id <
price
effective
11

CnncoK KHUT (KOHEeYHO, BMeCTe C aBTopamMu, XOTSA 3Ty Tabnubl He NokasaHbl
Ha cnarnge s KpaTtkoCcTn) HY)XXeH Kak marasuHy, Tak u agMuUHKe — HO

C pasHbiM Habopom nosein. Bcto BO3MOXHYH0 MHGbopMaLmio Bblbupaet
3aKpbiTas pyHkuus public.get_catalog, nonyyas Ha Bxog napameTpbl
noncka. ®yHkuMn webapi.get_catalog n empapi.get_catalog peannsoBaHbl
Kak 06epTkn BOKpYr public.get_catalog.

[MonyyeHne 06/10KKN KHUTU BbINOMHAET (PyHKUMS webapi.get_image.
O6noXKM He BXoAAT B get_catalog, UTOObI KIMEHT Kak MOXHO GbICcTpee
oTO6pa3na pesysnstaTbl NOUCKa, a 06M0XKM MNOArpyXas B QOHOBOM pexume.

[onocoBaHne «3a» Un «MPOTUB» KHUTU BbINOMTHAETCA (PYHKLUMEN
webapi.cast_vote. DyHKUUSA JONYCKAET ro10COBaHNE HECKO/IbKO pas,
HO paboTaeT TO/IbKO ANs1 3aperMcTPUpPOBaHHbIX NO/Ib30BaTENEN.

3akas KHUMM y NocTaBLUMKa B afMUNHKe BbINO/THAET PYHKUMA empapi.receipt.
OHa co3aeT COOTBETCTBYIOLLYHO Onepalmio C KHUMO.

3a ycTaHOBKY PO3HMYHOI LIEHbI HA KHUTY OTBeYaeT oyHKLUNA
empapi.set_retail_price. TekyLyto ueHy Bo3BpaLlaeT pyHKLNSA
public.get_retail_price, KOTOpPYIO KIMEHT HUKOTAA HE Bbl3blBAET HAMPSAMYHO,
HO OHa MUCMNOMb3YyeTCA BO MHOIMX MHTEPIENCHBIX (DYHKLNAX.



Karasor KHUr

MHpopManHIo 0 KHUTaxX KJIHEHT IToTy4daeT QyHKI[Hed get_catalog. HarrpuMep, st MHTepHeT-MarasuHa:

=> SELECT book_id, title, authors_list, format, rating, price
FROM webapi.get_catalog('pedakTtopuur','rating', 'asc') \gx

<[ RECORD 1 Ja--mmmmmmmmmm oo e e e
book_id | 6

title | PedakTopuHr SQL-npunoxeHun

authors list | {"(7,0apo,CtedpaHn,\"\")","(8,Nepmu,Nackanb,\"\")"}
format | 70x100/16

rating | ©

price | 980

<[ RECORD 2 J4----mmmmmmmmmmmm oo oo oo oo oo
book id | 14

title | YucToii Kop: co3paHue, aHanu3 U pedaKTOopUHT
authors list | {"(18,MaptuH,Pobept,\"\")"}

format | 70x100/16

rating | ©

price | 1350

VcTaHOBUM POSHUYHYIO LIeHY JJIs1 OLHOM KHUTH:
=> SELECT empapi.set_retail_price(6, 1000.00, now());

set retail price

=> SELECT book_id, price
FROM webapi.get_catalog('pedakTtopunr','rating', 'asc');

book id | price
_________ B
6 | 1000.00
14 | 1350
(2 rows)

IToctymenue 50 kHUr 110 100 P Ha ckiIam:
=> SELECT empapi.receipt(6, 50, 100.00);

receipt

ITOT BBI30B CO3/[a€T COOTBETCTBYIOIIYIO OIIEPATIHIO:

=> SELECT * FROM operations
WHERE book_id = 6

ORDER BY operation_id DESC
LIMIT 1 \gx

<[ RECORD 1 J4----cmmmmmm i
operation id | 34675

book id | 6

qty | 50

price | 100.00

at | 2025-06-24 05:08:30.810275+03

[TosIb30BaTe/Ib MOKeT T0JI0COBATH 3a KHUTY:
=> SELECT webapi.cast_vote('0a2cfdab-60e2-469e-bf9f-d6608076fabb’',6,+1);

cast vote



=> SELECT book_id, votes_up, votes_down
FROM webapi.get_catalog('pedakTtopuur','rating', 'asc');

book id | votes up | votes down

1
14 | 0
(2 rows)
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Posygres

Kop3nHa

NaarZ

@
_Z

{ webapi.get_cart } [
webapi.remove_from_cart 7y

N

webapi.add_to_cart

webapi.checkout j

A

cart_items

user_id
book _id
qty

books

book_id

title
format
pages
rating

operations

operation_id
book_id

qty

price

at

votes_up
votes_down

6hhand_qty 5

13

Bce goyHKUMM, OTHOCSILLIMECS K MOKYNKe, paboTaloT OT MMEeHU KOHKPETHOTO
Nosib30BaTesNs MarasvHa 1 NoaTomy TPebyrT TOKeHa.

®yHKUnA webapi.add_to_cart fo6aBnseT B KOP3UHY OAHY KHUTY WU/
ybupaeT 13 KOP3uHbl OAHY KHUTY. DYHKUNA webapi.remove_from_cart
MOMIHOCTLIO yAasIfAeT BCHO NO3ULMI0 U3 KOP3UHbI.

®dyHKuMA webapi.get_cart Bo3BpatllaeT cogepXumoe KOp3uHbI.

®yHkunA webapi.checkout cosepLuaeT nokyrky, yénpas nosnyunm
N3 KOP3MHbI U CO3aBas COOTBETCTBYIOLLME OnepaLun ¢ KHUramu.

Becb npouecc B3aMmogencTeBns ¢ nosib3oBaresieM BO BPeMS MOKYMKN KHUT
He MOXET ObITb BbINO/IHEH B pamkKax 0AHoi TpaH3akuun CYB/, nocKonbKy
3TOT NnpoLecc 3aHNMaeT HensBecTHoe (60sbLloe) BpeMs. BMecTo 3TOro mbl
NMO3BO/ISEM NOJIb30BaTes0 A06aB/ATb KHUTM B KOP3MHY, HEe obpatias
BHMMaHUA Ha HasiM4me HeobxoAMMOro KomyecTsa KHUT Ha cknage. Kaxaoe
fl06aB/ieHne NPonCcxoauT B OTAEeNbHOM (O4eHb KOPOTKOI) TpaH3akuum, Tak
4TO B 6a3e AaHHbIX He BO3HMKAET HMKaKNX 40/ITOBPEMEHHbIX 6/T0KMPOBOK.
dakTnyeckas nposepka KonmyecTsa NPONCXOLUT TONLKO B TpaH3akumn npu
MOKYMKe: ecnun Ha cknage byaeT HeoCTaTO4HO KHUT, OrpaHuyeHne
LleNNOCTHOCTM B 6a3e AaHHbIX He MO3BOJIUT BbINO/THUTL TPaH3aKLuio.

(B peanbHoi cucteme Heob6xoamMmo 6b110 O6bl NPeayCMOTPETb
pesepBupoBaHne ToBapa 1 omKcauuio LieHbl HA BPEMSI, OTBeAEeHHOE A/
onsiatbl OHNanH. KOHEYHo, 1 3TO AelCTBUE TOXE HEe A0/MKHO NPUBOANTL
K OJTMHHBIM TPaH3aKUusm.)



Kopsuna

IIo/10’KUM KHUTU B KOp3uHy:

=> SELECT webapi.add_to_cart(
auth_token => 'Oa2cfdab-60e2-469e-bf9f-d6608076fabb"',
book_id => 6,
qty => +1 -- no ymonyaHuio

);

add_to cart

=> SELECT webapi.add_to_cart(
auth_token => 'Oa2cfdab-60e2-469e-bf9f-d6608076fabb’,
book_id => 6

)i

add to cart

=> SELECT webapi.add_to_cart(
auth_token => '0Oa2cfdab-60e2-469e-bf9f-d6608076fabb"',
book_id => 3

)i

add to cart

=> SELECT webapi.add_to_cart(
auth_token => '0Oa2cfdab-60e2-469e-bf9f-d6608076fabb"’,
book_id => 1

)i

add_to cart

BOT 4TO y HacC B KOp3HUHe:

=> SELECT *
FROM webapi.get_cart('0a2cfdab-60e2-469e-bf9f-d6608076fabb') \gx

<[ RECORD I Ja--mmmmmmmmmm o oo o oo e e oo e
book_id | 1

title | OcHoBbl TexHonorun 6as AaHHbIX

authors_list | {"(1,Hosukos,bopuc,Acerosuy)","(2,lopukosa,EkaTepuHa, AnekcangposHa)"}
qty | 1

onhand qty | 34

price | 640

<] RECORD 2 ] == - - m s mmmm o o et o ot oo et o o e o e e e e
book_id | 3

title | PostgreSQL: OcHoBbl f3bika SQL

authors list | {"(4,MopryHos,EBreHun,Masnosuy)"}

qty | 1

onhand_qty | 80

price | 660

<[ RECORD 3 Ja-- o oo oo oo oo e e
book_id | 6

title | PedakTopuHr SQL-npunoxeHun

authors_list | {"(7,0apo,Ctedan,\"\")","(8,Nlepmn,Nackanb,\"\")"}
qty | 2
onhand qty | 90
price | 1000.00

V6epeM ofjHYy KHUTY:



=> SELECT webapi.remove_from_cart(
auth_token => '0Oa2cfdab-60e2-469e-bf9f-d6608076fabb"',
book_id => 1

);

remove from cart

U COBepPILINM IIOKYIIKY:
=> SELECT * FROM webapi.checkout('0a2cfdab-60e2-469e-hbf9f-d6608076fabb');

checkout

YTO0 0CTaJIOCh B KOP3UHE?

=> SELECT book_id, title, qty, onhand_qty, price
FROM webapi.get_cart('0a2cfdab-60e2-469e-bf9f-d6608076fabb') \gx

(0 rows)

KoHeuHO, HH4ero. 3aTo IIOIBUJIMCH OIlepalluy ITOKYIIKK

=> SELECT * FROM operations
ORDER BY operation_id DESC

LIMIT 2 \gx

[ RECORD 1 J4----ommmmmmm i o
operation_id | 34677

book_id | 3

qty | -1

price | 660

at | 2025-06-24 05:08:31.44741+03

<[ RECORD 2 J4-----mommmm i
operation_id | 34676

book_id | 6
aty | -2
price | 1000.00

at | 2025-06-24 05:08:31.44741+03
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[public.register_program}

{ empapi.get_programs }
X

\x programs

program_id
name
func

Y
{empapi.run_program}

{ empapi.get_tasks J tasks

A task_id
program_id
status
params <
started

y finished
[empapi.task_resultsJ result
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[1ns oOHOBbLIX 3a4aHWIA NCNOMb3YOTCSA elle ABe Tabnuubl, HE NOKa3aHHbIe
Ha OCHOBHOI CXeMe:

* programs — nporpamMmbl, KOTOpbie MOXXHO 3anyckaTb.
Y nporpamMmmbl €CTb Ha3BaHMe N UMSA «UCTOSTHAEMOI» OYHKLUN.

e tasks — cOOGCTBEHHO 3a4aHNA, TO €CTb 3K3EMMAAPbI MPOrpamMmm.
3agaHune nveet cTtaTyc (3anaHMpoBaHo K 3anycky, pabortaet u T. .),
3Ha4YeHusa napameTpoB, AaTy 3anycka M OKOHYaHUA paboThbl, pesysstar
BbIMO/THEHNA N ApYyrue.

Mporpamma peructpupyetcs qoyHkumnen public.register_program. KnveHt
He BbI3bIBaET 3Ty PYHKLMIO, MO3TOMY OHa HaxoamTcsa B cxeme public.

3apaHue cTaBUTCS Ha BbINOSTHEHWE PYHKLMEN empapi.run_program.
HeckonbKo pyHKUMI NpegHa3HaveHbl 4151 NoayyYyeHns nHgopmalmm:
* 0O CMnuCKe nporpamm — empapi.get_programs;

* 0 cnucke 3agaHuii — empapi.get_tasks;

* 0 pesynbrarte BbINOMHEHNA — empapi.task_results.



doHOBEIE 3aaHUA

CIIMCOK 3apeTHCTPUPOBAaHHBIX IIPOrPaMM, KOTOPHIE MOYKHO BBIIIOTHATE KaK pOHOBEIE 3a/[JaHUS:
=> SELECT empapi.get_programs();

get_programs
(2,"0TnpaBka nucbMa",sendmail task)
(3,"0TyeT no cknapckuMm octaTtkaM",stock task)
(1,MpuBetcTtBue,greeting task)
(3 rows)

Crircok pOHOBBIX 3a/JaHUM:
=> SELECT * FROM empapi.get_tasks() \gx

-[ RECORD 1 J---------------
task_id |
program id |
name |
host |
port |
|
|
|

O NN

TnpaBKa nNUcCbMa

started
finished
status scheduled

-[ RECORD 2 ]--------mmennn-
task id
program_id
name

host

port
started
finished
status

e RS

puBeTCcTBUE

|
|
|
|
|
|
|
| scheduled

ITocTaBUM B Ouepe/b Ha BBIIIOJTHEHUE ellfe 0/JHO 3afiaHue «[I[pUBeTCTBUE»:
=> SELECT empapi.run_program(1);

run_program

B oTBeT mostyuaeM HoMep 3aflaHus. HEMHOTO IIO/[0KIEM. ..
[IpoBepUM CTATyC 3aJaHUS:
=> SELECT status FROM empapi.get_tasks() WHERE task_id = 3;

status

scheduled
(1 row)

3amaHue 3aBeplreHo. [loydyuM pe3yabTaT:
=> SELECT * FROM empapi.task_results(3);

task results

MEI BepHeMcs K QOHOBBIM 3alaHUSM I1037Ke B TeMe «ACHHXPOHHas 06paboTKa».
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YacTb pacCMOTPEHHOTO (PyHKLIMOHA/A ellje TOIbKO MPeICTOUT
peasu30BaTh

[Ipexxie ueM BHOCUTh U3MeHEHUsI B TIPU/IOKEHHe,
HeoOX0oIMMO pa300paTbCst B TOM, KakK OHO YCTPOEHO
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3mech v anee BCe TIPaKTUUeCKHe 3a/jaHusl, CBsI3aHHbIe
C MPUJIO’KeHHEeM, BBITTOTHSIOTCS B Oa3e JaHHBIX bookstore?2.

1. CeaHc ygansercs, eC/v 1oJib30BaTe/ib BBIXOAUT U3 CUCTEMBI,
HO eCJIM TIPOCTO 3aKPbITh BK/Ia/IKy Opay3epa, ceaHChl OymyT
HaKaruTuBaThCsl. Peasu3yliTe aBTOMaTUUeCKoe yzaeHre
TIPOIILJIBIX CEaHCOB T10JIb30BaTe sl IPU TIOBTOPHOM BXO/I€.

2. PeanusyliTe OTCYTCTBYIOLIYIO UHTEP(ENCHYIO (DYHKLIHIO
webapi.add_to_cart. @yHKIUS I0/DKHA pabOTaTh TOMBLKO /151
ToJib30Baresiel, BOLIeIIUX B cucTeMy. Eciu kHUra
TIPUCYTCTBYET B KOP3WHE, KOJTMUECTBO ee FK3eMIL/IIPOB He MOXKET
ObITH MeHbIIIe OZIHOTO. [IpoBepLTe pe3y/bTaT B TIPUIOKEHHH.

Kakoe o6HOBeHHe Tab/UIIbI cart_items BBITOTHSIETCS TIPU
U3MEHeHUHU KOJIMYeCTBa KHUT — 00biuHOoe i HOT?
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Ba3sa gaHHbIx bookstore2 yxe cosgaHa. py Heo6Xxo4MMOCTN ee MOXHO
nepeco3garb ¢ NoOMoLbIo ckpunTta bookstore2.sql B gomMalLHeM Katasore.

1. BHecuTe nameHeHne B pyHkUuto webapi.login: nepes Tem Kak co3gasatb
HOBbI ceaHc, 3aKpoKTe CyLLeCcTBYHLME CeaHCbl 3TOro Nosib3oBarens,
ncnonb3ya PyHkumo webapi.logout.

He 3abyabre BblOpaTh NOAK/I0YEHNE K OCHOBHOMY CcepBepy Ha nopty 5432.
(3T0 3HaYeHne He BbIbMpaeTcAa No yMOo4YaHuio, NOCKO/IbKY B C/eAyHLLNX
TemMax Mbl 6yaeT paboTtarb C My/I0OM COeANHEHWIA.)

2. PyHKUMA webapi.add_to_cart npucytcTeyeT B 6a3e, Ho nycta. CoxpaHuTe
ee curHatypy 6e3 nsMeHeHun. PyHKUMA NpMHUMaeT napameTpbi:

e auth_token — TOKeH;
* book_id — ngeHTudomkaTtop KHUIu;

* (ty — KonunyecTtBo (MOXeT 6bITb +1 unv —1, Apyrve 3HayeHus cumMTarTCH
HEKOPPEKTHbIMN).

Ecnu gty = +1, Haao NMMbo A06aBUTb IK3EMMNISP KHUTW B KOP3UHY (ecnu
TaKOW KHWUTU eLle HET B KOP3MHE), NM1M60 yBENNUNTb KONNYECTBO
3K3eMM/ISAPOB Ha eANHULLY.

Ecnn gty = -1, Ha40 YMEHbLUNTb KOSIMYECTBO 3K3EMMN/IAPOB KHUTY B KOP3UHE
Ha eanHULY. Npy 3TOM KOSIMYECTBO HE A0/HKHO ObITb MEHbLUE 1 (UTOObI
MOSTHOCTbLIO YAa/IMTb KHUTY U3 KOP3UHbI, UCNOJb3yeTcsa apyras pyHKUnA —
webapi.remove from_cart).

Tvn o6HOBNEHMA MOXHO Y3HaTb B Tabnuvue pg_stat_all_tables (scnomHute
TeMy «Apxutektypa. MHOTOBEPCMOHHOCTb ).



1. Vaasnenue ceancos

Jlo6aBUM B GYHKIIMIO BXOJIa yjaJIeHUE CYIIEeCTBYIOIITUX CEaHCOB:

=> CREATE OR REPLACE FUNCTION webapi.login(username text) RETURNS uuid
AS $%
DECLARE
auth_token uuid;
sessions record;
BEGIN
-- CHavyana 3aBepwuM BCE€ OTKPbITbIe CEaHChbl
FOR sessions IN
SELECT s.auth_token
FROM sessions s
JOIN users u ON u.user_id = s.user_id
WHERE u.username = login.username
LOOP
PERFORM webapi.logout(sessions.auth_token);
END LOOP;
-- HOBBIA CeaHC
INSERT INTO sessions AS s(auth_token, user_id)
SELECT gen_random_uuid(), u.user_id
FROM users u
WHERE u.username = login.username
RETURNING s.auth_token
INTO STRICT auth_token; -- owubka, ecnu nonb3oBatens HeTt
RETURN auth_token;
END;
$$ LANGUAGE plpgsql VOLATILE SECURITY DEFINER;

CREATE FUNCTION

2. dyHKIUA J00aBJI€eHUA B KOP3UHY

BO-HepBBIX, OIIpee/ MM OTpaHuYeHHe ITeJIOCTHOCTH Ha Ta6nnue cart_items, KOTOpO€ He JaCT KOJIMYeCTBY OITyCTUTHCA MEHbIIIe
€TUHUITBI. Jto HaJle’kHee U IIPOIIe, YeM peasIM30BbIBATh IIPOBEPKY B KOJE.

=> ALTER TABLE public.cart_items ADD CHECK (qty > 0);
ALTER TABLE

3areM omnpezenuM ¢yHKIMO add_to_cart. YToOBI He IIPOBEPSTH, CYIeCTBYET JIM KHUTa B KOP3HHE, BOCIIOIb3yeMCsI KOMaH[0H
INSERT ON CONFLICT.



=> CREATE OR REPLACE FUNCTION webapi.add_to_cart(
auth_token uuid,
book_id bigint,
qty integer DEFAULT 1
) RETURNS void
AS $$
<<local>>
DECLARE
user_id bigint;
BEGIN
user_id := check_auth(auth_token);
IF qty = 1 THEN
INSERT INTO cart_items(
user_id,
book_id,
qty
)
VALUES (
user_id,
book_id,
1
)
ON CONFLICT ON CONSTRAINT cart_items_pkey
DO UPDATE SET qty = cart_items.qty + 1

ELSIF qty = -1 THEN
UPDATE cart_items ci
SET qty = ci.qty - 1
WHERE ci.user_id = local.user_id
AND ci.book_id = add_to_cart.book_id

ELSE
RAISE EXCEPTION 'qty = %, ponxHo 6GbiTb 1 wnm -1', qty;
END IF;
END;
$$ LANGUAGE plpgsql VOLATILE SECURITY DEFINER;

CREATE FUNCTION

IIpu U3MeHEHUH KOJIMYeCTBA KHUT GYyT BHIIOIHATHCSI HOT-0GHOBIIEHHUS, ITOCKOJIBFKY 0GHOBIIIEMOE IT0JIe (qty) HEe BXOJUT HU B
OJIMH MHJIEKC.

=> SELECT n_tup_upd, n_tup_hot_upd
FROM pg_stat_all_tables
WHERE relid = 'cart_items'::regclass;

n_tup upd | n_tup hot upd

b6f535cc-3536-45b3-bb13-f23bed4a7al45
(1 row)

=> SELECT webapi.add_to_cart(
auth_token => 'b6f535cc-3536-45b3-bb13-f23bed4a7ald5’,
book_id => 1

)i

add to cart

=> SELECT webapi.add_to_cart(
auth_token => 'b6f535cc-3536-45b3-bb13-f23bed4a7ald5’,
book_id => 1

)i



add to cart

=> SELECT webapi.add_to_cart(
auth_token => 'b6f535cc-3536-45b3-bb13-f23bed4a7ald5’,
book_id => 1,
qty => -1

);

add_to cart

=> SELECT n_tup_upd, n_tup_hot_upd
FROM pg_stat_all_tables
WHERE relid = 'cart_items'::regclass;

n_tup upd | n_tup_hot upd



[1pakTuka+ Pogga’?é%

1. Ecmu p1g KaXK0ro 1mosib3oBaresiss MarasuHa C0o3aTh OT[e/IbHYIO
POJb, ayTeHTU(HUKALIMIO0 MOYKHO TTOPYYUTh Oa3e JaHHBIX.
Xopotasi i 3TO ujes U nouemy?

2. Bwmecto TOro, yTO0OBI CO3/1aBaTh GYHKIMU B Oa3e JaHHBIX,
MOYKHO OTKPBITh IOCTYII K TaO/IHI[aM W peaTu30BaTh BCIO JIOTHKY
B IIPUJIOJKEHUU. A reHepaLyio 3anpocoB repeyioKutb Ha ORM.
Xopotiiast i1 3TO Ujiesi ¥ rouemy?

3. TlpuiokeHue peanu3yeT COOCTBEHHBIM MeXaHN3M (DOHOBBIX
3a/jlaHMi. BMecTo 3TOro MOXXHO BOCII0/1b30BaThCsl CTOPOHHUM
pelieHreM IJisi ouepe/ieii COOOIIeH .

Xopottias i1 3T0 ujes U rnoyemy?
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1. AyreHTHGHKAIUA NOJIL30BaTe el MPUI0KeHUsI B 0a3e JaHHBIX

Jto OIIpenesIeHHO II0Xasd uaes.

B IpHJI0’KeHUH MOTYT GBITh 3aPeTrMCTPHUPOBAHEI THICIYM U MIJLJIMOHBI II0JIb30BaTelelt. C Touku 3peHus CYB/l Bce OHU
a6COoJII0THO PaBHOIIPABHEIL, TaK UTO CO3/laHHe JI KaXK/0I0 OT/e/IbHOM POJIH He JjaeT HUKaKUX IIPeMMYIIeCcTB IIPH
pasrpaHH4YeHHH JOCTyIIa. A BOT HEIIPUSATHOCTEH He 06epellIbes: [UHaMUYecKoe H 6eCKOHTPOIbHOe BEIIIOJIHEHHe KOMaH],
CREATE ROLE 1 GRANT mipuiokeHHeM HHU K UeMy X0poIlleMy He IIpuBefieT. Takue KOMaH/bI 0JDKeH BBIIIOJIHATD
aMUHHCTPATOP 6a3bl JJaHHBIX.

2.Tne pasmeniaTh GM3HEC-JIOTHKY?

JTOT BOIIPOC 13 paspsiia «peJIMTMO3HbIX», Ha HEro HET OAHO3HAYHOI'0 OTBETA. Bce 3aBUCHUT OT TOrO, Ha KaKyI0 4aCTb CUCTEeMBbI
AeJiaeTCsa aKIeHT.

IToxxopm, IIpH KOTOPOM 6H3HEeC-JIOTHKa peajlns3yeTcs B IIPUJIOKEHHH, a OT 6ashbl JaHHBIX OTTOpakKuBarwTcsi ORM-oMm
(MHCTPYMEHTOM, IIOMOTaIOLIKMM CBsA3aTh 00BEKTHYIO MO/Ie/Ib JaHHBIX IIPUI0KEHUS C PeJISIMOHHOM MO/ieJIbI0 IaHHEIX 6a3kl),
yK06eH /11 pa3pab0TUMKOB, IIPUBLIKIIAX MBICJIUTh KaTeTOPHUSIMH IIPOIelyPHBIX U 00beKTHO-OPHEHTHUPOBAHHBIX S3bIKOB
TIporpaMMHpPOBaHUs. 37eCh BO IJIaBy yIJIa CTaBUTCS IIPHJIOKeHHe, a CYB/l TuIIb obeclieurBaeT HaJje)KHOe XpaHeHHe JaHHBIX. B
KadecTBe IIJII0COB 3TOTO0 IIOAX0/a YacTo HasblBalOT IIPOCTOTY MacIITabMpOBaHUs M pa3BepTHIBAHUS, He3aBUCUMOCTD OT
KOHKpeTHOU CYB/I.

IToaxog, IIpy KOTOPOM 6HM3HeC-JIOTHKA Pea/In3yeTcs B 6ase JaHHBIX, a IIPHJ/I0KeHHUIO IIPe/I0CTaBJIIeTCI BHICOKOYPOBHEBBIN
uHTepderic, yo6eH A paspaboTUHKOB, IJTyO0KO 3SHAKOMBIX C YCTPOMCTBOM KOHKpPeTHOM CYB/] M YMeIOIIUX I10/Ib30BaThCs ee
BO3MOXXHOCTSIMH. 3/[eCh BO IJIaBY yIJIa CTaBUTCA 6as3a U COIJIaCOBAHHOCTh JAHHBIX B Hel, a IIPUJIOKEHUH MOKeT OBITh K
HEeCKOJIBKO. B KauecTBe IIFOCOB — BCe BO3SMOKHOCTH s13bIKa SQL u peann3oBaHHEIX B CYE/l a/IrOpUTMOB, TOHKAasI OIITUMHU3AIHASL U
HaCTPOMKa IIPOH3BOJUTEIbHOCTH, MCKII0OUeHHe IIePeChIOK 110 CeTH JIMIITHUX JaHHBIX.

B atoMm Kypce, BO BCAKOM CJy4dae, MbI BCeIlejI0o Ha CTOPOHe 6asbl JMaHHBIX.

3. CoOGcTBeHHAs peasnsanus odepejei B 6ase JaHHBIX

Ha sToT BOIIPOC TaKyKe HeT OJJHO3HaYHOI'0 OTBETa.

CpaBHeHUe Pa3HbIX pellleHU IPUBEJIEHO B TeMe «ACHHXPOHHAs 06paGoTKa».



