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Mcnonb3oBaHue MaTepuasioB Kypca

HekoMmmepueckoe ncnosib3oBaHne Marepuanos Kypca (npeseHtauuu,
AeMOHCTpaummn) paspeluaeTtcs 6e3 orpaHnyeHnii. Kommepueckoe
MCNOMb30BaHNEe BO3MOXHO TOSIbKO C NMMCbMEHHOIO paspeLleHms KoMnaHum
Postgres Professional. 3anpeliaercs BHeECEHNE U3MEHEHWNI B MaTepuabl
Kypca.

OGpaTtHaA cBsi3b
OT3bIBbl, 3aMeYaHns 1 NPeasIOKEHUA HanpasnsnTe No agpecy:
edu@postgrespro.ru

OTKa3 OT OTBETCTBEHHOCTHU

KomnaHus Postgres Professional He HeCceT HMKaKo OTBETCTBEHHOCTM 3a
N06ble NOBPEXAEHUA N YObITKA, BKKOYAA NOTEPI0 40X04a, HAHECEHHbIEe
NPSAMbIM UM HENPAMBIM, CleunasibHbIM UK CyvYaiHbiM UCMO/Ib30BaHWEM
mMaTepuanos kypca. KomnaHusa Postgres Professional He npegoctasnsaet
Kakux-nnbo rapaHTuii Ha matepuasbl Kypca. MaTepuasbl Kypca
NPeAoCTaBNSTCS Ha OCHOBE NMpuHLUMNa «Kak ecTb» U KoMmnaHusa Postgres
Professional He 06s13aHa NpefoCcTaBNATb CONPOBOXAEHME, NOALEPXKKY,
OGHOB/EHNSA, PaCLUNPEHNS N N3MEHEHNS.
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Tembl Posigres

O0630p mipuoXkeHNsT « KHIKHBIN Mara3uH 2.0»
Cxema 1aHHBIX
WHTepdeiic C KIMEHTCKOM YacTbiO

Pasrpanuuenuve focryra
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KHMXHBIN MarasviH Pos{gres

VHTepHeT-MarasuH Jjisi oKyTaTesien

TOUCK KHUT
JeTasbHasi “HGOPMaLUs O BBIOPAHHOM KHUTE
KOp3HWHa /1/1s1 3aperuCTPUPOBaHHBIX 10/Ib30BaTesnen

«AJMUHKa» [1Jis1 COTPYAHUKOB

3aKa3 KHUT Y TIOCTaBIIMKa
yCTaHOBKA PO3HUYHOM LIeHbI
(hoHOBBIE 3a/]aHUsL: 3aMTyCK, POCMOTP Pe3y/IbTaToB

B aTtom kypce, kak n B DEV1, Mbl 6yaem ncrnosb3oBatb NpUioxeHue
«KHWXHBbIN MarasnH», HO HOBOI Bepcun 2.0. KnneHTcKas YacTb NOSTHOCTbIO
roToBa, a CEPBEPHYI0 Mbl ByAeM yyylwaTb N0 Mepe NPOXoXAeHNA Kypca.

Kak 1 paHblUe, KNMeHTCKas 4acTb COCTOUT U3 MHTEpPHET-MarasnHa
N «agMUHKN». OaHako co BpemeH DEV1 marasvH BbIPpOC U YNC0
nokynarenen ysenmunnocs.

Tenepb, 4TOGbI NPUOBPECTN KHUTKU, MOKYNaTeNn A0/MKHbI PETMCTPUPOBATbLCS
Ha caliTe 1 BXoAuUTb Nof CBOMM MMeHeM. B mara3uHe Tenepb eCcTb KOp3nHa,
a KHUMM UMELOT LIeHYy.

AAMWHKA NO3BO/MAET 3aKa3biBaTb KHUTU N yCTaHaBMMBATb Ha HUX LIEHY.
[lo6aBneHne KHUM 1 aBTOPOB N3 aAMUHKN UCK/TIOYEHO 13 npuioxeHus 2.0.

3aro gobaBusiacb BO3MOXHOCTb 3arnyckarb QOHOBbIE 3aaHunsa (Hanpumep,
OTYETHI) U NPpOCMaTpMBaTb X Pe3ysbTaTtbl NOC/e 3aBepPLUEHNS.

lpunoxeHue npedHazHa4eHO UCK/II4YUMesIbHO 019 deMoHcmpayuu
KOHyenuyud, ussazaemMbix 8 3mom Kypce. OHO yMbIW/1eHHO coesliaHo KpaliHe
YMPOWEHHbIM U He MOXem C/1y)XUmb 06pa3yomM rnpoekmuposaHusi
peasibHbIX cucmem.
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[1lpnnoxeHne Posigres

\nyn coeguHenui (6432) v °

wﬂ 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 TexHONOMI Ba. 240¢c T0x100/16 640 £
Hogukos B. A., MopuwkoB...

KHWKHBIA MarasuH AaMuHKa

select to_json(f.*) from
webapi.get_image

ﬁ PostgreSQL: OCHOBbI 3. 336 c. 70x100/16 660 P (book_id=>%$1) f
a Mopryros E. IN. [8]
%S:UL SQL 1 pensyuoHHan Te 480 ¢ 70x100/16 1420 P SELECT 1 30ms/99ms
i Neidt K. § me
web@localhost:6432 (pid
o PechaktopuHr SQL-npun... 336¢c. T70x100/16 980 £ 457
B dapo C., Nlepmn M.
- i select to_json(f.*) from
oeie Oracle. OCHOBbI CTOUMO... 528¢ 70x100/16 8102 webapi.get_image
Tbtovic I, (book_id=>$1) f
[11]
e | Oracle. OnTummW3auma n... 464 c. 70x100/16 1920 P
2 Munnican K., Xonst i SELECT 1 25ms/152ms
4

MpunoXeHne COCTONUT M3 ABYX YacTei, NpeAcTaBNeHHbIX BK1aaKamMu.

*  «KHWXHbIN Mara3uH» — 3T0 UHTephelic Beb-nonbL30BaTens, B KOTOPOM
OH MOXeT NpocMaTpusBaTb U NoKynatb KHUTW.

s «AAMWHKa» — NHTepdieinc CoTPyaHMKOB MarasnHa, B KOTOPOM OHM MOTYT
3aKasblBaTb KHUMM U yCTaHaBIMBaTb UX LEHY, a TakKe BbINO/HATb
(ooHOBbIE 3a4aHus.

B yuyebHbIX uenax Bcs OYHKLMOHa/IbHOCTb NpeAcTaB/ieHa Ha 04HON o6Lein
BeO-CcTpaHuLe. Ecnv Kakas-To 4acTb (PYHKUMOHA/TIbHOCTM HEAOCTYNHA U3-3a
TOro, YTO Ha cepBepe HeT NOAXOAALLEro 06bekTa, NPUNoXKEHNE COOOLLMUT
06 aTOM. TaKkke NpuIoKeHne BbIBOAUT TEKCT 3anpoCcoB, KOTOPble OHO
nocblNaeT Ha cepsep.

MpunoxeHne NO3BO/SIET BbIGPATL cepBep A5t NOAKI0UYEHUS). B OCHOBHOM
Mbl OyAeM UCMO/Ib30BaTh 3HAYEHME N0 YMOJTHAHWIO.

icxoaHbI Ko NPUNOXEHNSA HE ABNSETCA TEMOW Kypca, HO MOXET ObITb
nosyyeH B git-penosutopun https://pubgit.postgrespro.ru/pub/dev2app.git




deMoOHCTpPanusi MPUIOKEHUST

B 9TOl meMOHCTpaIuu MH IT0Ka3biBaeM Ipusoxenue «KHuKHbIY MarasuH 2.0» B TOM BHIe, B KOTOPOM OHO OymeT Iocie
3aBepIIeHUs BCEX IPAaKTUYECKUX 3afiaHuii. [IpuioxkeHne JOCTyIHO B Opay3epe BUPTYalIbHOM MAIIWHEL Kypca 10 afpecy
http://localhost/

OtkpeiBaeM ¢datin http://localhost...

student$ xdg-open http://localhost
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OCHOBHbIE CYLLHOCTH Posigres

ABTOp KHura Onepauus
aBTOPCTBO
thamunus HasBaHue V3MeHeHwe Kon-Ba
nmis thopmart 13gaHus LeHa
0T4ecTBO nopaaok ykasaHua KOM-BO CTpaHML, fata
peiTuHr
Monb3oBarenb Po3HnyHasn
KHUIM B KOp3MHe LeHa
nms
nouta
KOMM4yecTBO uexa o
Aatbl feiicTBus

CeaHc

TOKEH

OCHOBHble CYLHOCTN Hawein 6a3bl AaHHbIX NPaKTUY4eCKN He N3MEHWU/TUCH
Co BpemeH Kypca DEV1. 370:

e KHwura. K kH1uram gobasununcb atpnoyTsbl.

* ABTOpP. KHUIM 1 aBTOPbI CBA3aHblI OTHOLUEHNEM MHOTME-KO-MHOMM
(aBTOPCTBO).

* Onepayuu C KHMramu: noKynku B maradmHe 1 NOCTYyNeHNS Ha CKnag.
K atpubytam go6aBunach LieHa KHUTW.

HoBble cyLHOCTH:

* PO3HUYHaA yeHa. Mbl paccMaTpyBaeM LiEHY KaK OTAENbHYO CYLLHOCTb,
a He aTpuobyT KHUIK, NMOCKO/bKY OHA MOXET MEHSITbCS CO BPEMEHEM,
TO eCTb UMEET AnanasoH aaT AeCcTBUSI.

* Monb3oBartenb Beb-marasnHa. Onpegenserca UMeHem (JI0rMHOM)
N UMEET NMoYTOBLIN agpec.

Monb3oBaTenb MOXET KNacCTb KHUMM B KOP3UHY, U NMO3TOMY CBSi3aH
C KHUTaMW OTHOLLEHNEM MHOTne-kKo-MHornm. (OTaenbHOM CyLLIHOCTK
[INs1 KOP3WHbI Mbl HE MpeaycMaTprBaeM.)

» CeaHc paboTbl Nonb3oBartesnsi ¢ Mara3nHoM. CeaHc CBA3aH C Bonpocamu
ayTeHTUdMKaLUM 1 pasrpaHnUYeHns aoctyna.
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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

OCHOBHble Ta6]'II/ILI|bI 6a3bl AaHHbIX nMpegcTtaB/1€Hbl Ha cna|7|,u,e.

B kauecTBe MAEHTU(MKATOPOB UCMNOMNb3YTCS CypporaTHbie KUK,
reHeprpyemMble C MOMOLLIbH NOC/1Ie0BaTE/bHOCTEIA.

CBA31 «MHOIMEe KO MHOTMM» npeacTaB/ieHbl A0NO/THUTENbHBIMU Tabnmuami:
e authorships — aBTOpPCTBO;
e cart_items — KHUIN B KOP3UHe.

OTmeTuMm, yYTo B Tabnuue kHur books nmeetcs AonosTHUTENbHbIN CTOMGeL,
onhand_qty, cogepxalymnii TekyLiee KoNM4ecTBO KHUAT Ha Cknaje marasmHa,
N 0GHOBNSAEMbIV TPUITEPOM MO Tabnunue onepauuia.

C pacueTom perTuHra KHur (rating) cBsi3aHbl eLle Asa ctonbua: rosoca
nonb3oBartenei «3a» (votes_up) un «npotus» (votes_down).
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NHTepdenc ¢ KNMeHTOM Posjgres

posib posb
web emp

\ 4 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 —
NHTEephencHble pyHKUMN MarasmHa NHTEephencHble PyHKUNN agMUHKA
cxema public — Tabnuubl ¥ BHYTPEHHWE yHKLUN

KnueHTtcknin API cepBepHOI YacTu NOSTHOCTbIO NOCTPOEH Ha (DYHKLNAX.

NHTepdeincHble pyHKUMKN BeG-MarasvHa AOCTYMHbI TOMbKO MO/1b30BaTe o
web 1 pa3melleHbl B cxeme webapi:

* ayTeHTUdMKauusa n pasrpaHnuyeHe 4ocTyna;
e paboTa C KaTasioroM KHWr;
e onepauun ¢ KOP3MHOM.

NHTepdelicHble YHKUNM aMUHKM AOCTYMHbI TOMIbKO NO/Ib30BaTEN0 emp
1 pasMelleHbl B CXEMe empapi:

e paboTa C KaTa/IoroOM KHWr;
* (pOHOBblE 3a4aHus.

AyTeHTUdMKaUMA B aIMMHKE He NpeayCcMOTpeHa.

Bce tabnuupl, a Takke BHyTPEeHHME (DYHKUUK, HE OTKPbITbIE HANpPsAMYyo A4
KNueHTta, pasmelleHbl B cxeme public.

NHTepdelicHble yHKUnN 06bsBNeHbl kKak SECURITY DEFINER, uTo6bI
MMeTb AOCTYMN K 06bekTam 6a3bl AaHHbIX. C MOMOLLbI MexaHu3mMa
npusunernii no ymonyanuio (ALTER DEFAULT PRIVILEGES) goctyn

K (OyHKUUAM B cxeme webapi asTomarnyeckn Bbl4aeTcs TONbKO
nosnb3osartento web, B cxeme empapi — nonb3oBaTenio emp, a 4oCTyn
K pyHKUMAM B cxeme public oténpaetcsa y ponu public.

(Bonpocbl pasrpaHnyeHns gocTyna paccmarpmsBatoTcs B kypce DEV1.)

Ceiyac Mbl paccMOTpuUM UHTepdeinc nogpobHee, HO obpaTuUTe BHUMaHME,
4YTO MH(POPMaLNOHHAasA NaHeslb Be6-KNMeHTa NokasbiBaeT, Kakne Bbl30Bbl OH
OTNpaBNseT Ha cepBsep.
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AyTeHTUpurkauma Posjgres

{webapi.register_user}

‘ ™
users '
user_id
username
email

TOKEH

NREe

N

Y
webapi.login } { public.check_auth }

A
sessions J
< [ webapi.logout }

auth_token L
user_id

AyTeHTUdMKauna nonb3oBareneil UHTEpPHeT-MarasnHa NponcxoauT Ha
knneHTe. C TOYKM 3peHuns 6a3bl AaHHbIX K/TMEHT Bcerga npeacrtassieH O4HOWM
ponbio web.

HoBbI1 Nonb3oBaTesib PerncTpupyeTca BbI30BOM register_user. 15
MPOCTOTbI Mbl HE NCNOJIb3yeM Naposiv (HO ecniv 6bl NCNOJb30BasIU, TO XeLl
naposis XxpaHusnca 6ol B Tabnuue users).

YT06bI MMETH BO3MOXHOCTL COBEpLUAaTh MOKYMKWU, Nob30BaTeslb AO/HKEH
BOMTK B CUCTEMY. DTO BbINOMHAET PyHKUUA login. OHa co3gaeT ceaHc
nonb3oBarens, KoTopbi onpeaensetrca mokeHoMm (UUID).

TokeH BO3BpawaeTcs KANEHTY N fasiblue KMEHT nepefaeT ero kak
napameTp BO BCe (DYHKL MM, CBA3aHHbIe C nokynkamn. Kaxxaas takas
doyHKUMA NepBbIM Ae/10M NpoBepsieT NPaBU/IbHOCTb TOKEHA C MOMOLLbIO
Bbi3oBa check_auth, koTopbiii onpeaenser no TOKEHY MMS NONb30BaTESS.

HakoHel, Bbi30B logout 3aBeplLuaeT ceaHc.

®PYHKUMOHa NCTEYEHNA CPOKa ceaHca He peasin3oBaH, HO MOXET ObITb
Nerko aAo6asrieH.



AyTreHTH(OHUKALINS

=> \c bookstore2
You are now connected to database "bookstore2" as user "student".
YV Hac yKe eCThb [IBa 3apeTUCTPUPOBAHHEIX ITOIL30BATENIS:

=> SELECT * FROM users;

user_id | username | email

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

(2 rows)

3aperucTpupyeM eire ogHOro. [IoYTOBHIN agpec MOXKHO YKa3bIBATh JIF000#M — MBI GyAeM OTIIPABIATH MOTb30BATEIISIM
HChbMa, HO BCe OHM IIONIAaAyT B JIOKAJILHBIN ITOYTOBLIH SIIMK ITOJIb30BaTens student.

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

register user

TTonv3oBaTesnb BXOOUT B CUCTEMY U IIOJIy4daeT TOKEH:

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

1fe6le67-a0a8-43a7-8chc-e3af710ccf7b
(1 row)

IIpu sTOM B 6a3e IOSBIISIETCS CEaHC:

=> SELECT * FROM sessions;

auth_token | user id
______________________________________ oo - -
4065a9c6-8e2c-463c-adfc-fbd3f23c0fe9 | 1
1fe6le67-a0a8-43a7-8cbc-e3af710ccf7b | 3

(2 rows)

ToKeH MOKHO ITPOBEPUTH PYHKUINEH, 3aKPHITON A1 KJIIMEHTa:

=> 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('1fe6le67-a0a8-43a7-8chc-e3af710ccf7b');

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

{ Pl.OeL g book id operation_id

title book_id

format qty

pages price

public.get_retail_price

rating at
XIL votes_up

votes_down

empapi.set_retail_price

retail_prices

book_id

A

P

[ webapi.cast_vote )
price
effective

11

Cnncok KHUr (KOHeYHO, BMeCTe C aBTopaMu, XOTS 3TN Tabnuubl He NoKasaHbl
Ha cranfe oA KpaTtkoCTn) HYXKEH Kak MarasunHy, Tak 1 agMuHKe — HO

C pa3HbiM Habopom nosnein. Bcio BO3MOXHY0 MHJ)OpMaLuio BbIGUpaeT
3akpbliTas pyHkumsa public.get_catalog, nonyyas Ha Bxo4 napamMeTpbl
noncka. ®yHkunn webapi.get_catalog n empapi.get_catalog peannsoBaHbl
Kak 06epTkn BOKpyr public.get catalog.

[MonyyeHne 06M10XKM KHUT BbINOSTHAET (PyHKUMA webapi.get_image.
OG6NoXKM He BXOOAT B get_catalog, 4TOObI KNTIMEHT Kak MOXHO ObICTpee
oTobpasnn pesynsrarbl NoucKa, a 06/10XKM NoArPYyXan B POHOBOM pexume.

FonocoBaHne «3a» UAn «NpPoTUB» KHUTU BbINOMHAETCA YHKLMEN
webapi.cast_vote. ®yHKUMA gonyckaeT roslocoBaHMe HECKO/IbKO pas,
HO paboTaeT TO/IbKO A5 3apPerncTprMpoBaHHbIX NOb30BaTENENA.

3akas KHUMM y NoCTaBLUMKA B aIMUHKE BbINOMHAET OYHKLUMS
empapi.receipt. OHa co3gaeT COOTBETCTBYHIOLLYIO ornepaLuio C KHUIOM.

3a ycTaHOBKY PO3HUYHOW LIEHbI HA KHUTY OTBeYaeT (pyHKUMS
empapi.set_retail_price. TekyLlyto LleHy BO3BpawaeT PyHKLMA
public.get_retail_price, KOTOpYO K/IMEHT HUKOTA4A HE Bbl3blBAET HAMPSMYHO,
HO OHa MCMNOb3YyeTCsA BO MHOTUX MHTEPMENCHBIX (PYHKLUMSAX.



Karajaor KHur

HUndopmanuio o KHUraxX KJIHEHT nonydaeT GyHKiuel get catalog. Hanpumep, ois uHTepHeT-Mara3uHa:

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

<[ RECORD 1 Ja--mmmmommm oo e
book id | 6

title | PedakTopuHr SQL-npunoxeHun

authors_list | {"(7,0apo,Ctedan,\"\")","(8,lepmu,Nackanb,\"\")"}
format | 70x100/16

rating | ©

price | 980

= RECORD 2 J4----mmmmmmmm s e e e e e
book id | 14

title | Y4cTbii KO@: co3@aHue, aHanu3 U pedakTOPUHT
authors list | {"(18,MapTuH,Pobept,\"\")"}

format | 70x100/16

rating | 0

price | 1350

YCTaHOBUM PO3HUYHYIO [IEHY [JIsI OOHOM KHUTHU:
=> SELECT empapi.set_retail_price(6, 1000.00, now());

set retail price

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

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

TToctynnenue 50 kuur no 100 P Ha cknaf:
=> SELECT empapi.receipt(6, 50, 100.00);

receipt

ITOT BHI30B CO3[AET COOTBETCTBYIOIIYIO OIEPALIUIO:

=> SELECT * FROM operations
WHERE book_id = 6

ORDER BY operation_id DESC
LIMIT 1 \gx

<[ RECORD 1 J4----smmmmmmmmmccmcccaccaaann
operation id | 34675

book id | 6

qty | 50

price | 100.00

at | 2025-02-05 23:34:26.87398+03

TTonb30BaTEIb MOXKET I'OJIOCOBATH 3a KHUTY:
=> SELECT webapi.cast_vote('lfe6le67-a0a8-43a7-8cbc-e3af710ccf7b',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)



Kop3nHa

webapi.add_to_cart

webapi.remove_from_cart

NaarZ

N

@
_Z

{ webapi.get_cart }

A
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Posygres

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

6ﬁhand_qty 5

13

Bce doyHKUMM, OTHOCSALLMECS K MOKYMNKe, paboTatoT OT MMEHM KOHKPETHOIO
NoNb30BaTeNs Mara3uHa 1 noaTomMy TpebylT TOKEHA.

®dyHKuMa webapi.add_to_cart no6aBnsieT B KOP3UHY OAHY KHUTY UK
ybunpaet 13 KOp3uHbl 0aHY KHUry. PyHKumsa webapi.remove_from_cart
MO/THOCTBLIO yAasISeT BCHO MO3ULMUIO N3 KOP3UHBI.

®dyHKUMA webapi.get_cart Bo3BpallaeT cogepXMmoe KOP3nHbl.

®yHkunA webapi.checkout coBepLuaeT nokynky, youpas nosvumm
N3 KOP3WHbI N CO3aBast COOTBETCTBYHOLLME Onepauun ¢ KHUraMu.

Becb npovuecc B3aMmofencTBus ¢ rnosib3oBatesieM BO BPEMS MOKYMKN KHUT
He MOXET ObITb BbINO/IHEH B pamKax ofHOM TpaH3akuun CYB/L, noCKonbKy
3TOT NpoLecc 3aHNMaeT HensBecTHoe (6o/bLloe) BpeMs. BMecTo 3Toro Mol
NMO3BOJISEM MONb30BATE/O A06ABNATL KHUTM B KOP3UHY, HE o6paLlas
BHUMaHUA Ha HasiM4me HeobxoA4MMOro KonmyecTsa KHUM Ha cknage. Kaxaoe
[ob6asrieHne nNponcxoauT B OTAeNIbHOM (O4eHb KOPOTKOW) TpaH3akLumun, Tak
4TO B 6ase AaHHbIX He BO3HUKAET HUKaKUX 40rOBPEMEHHbIX G/TOKMPOBOK.
PakTrnyeckasa npoBepka KosmyecTsa NPonUCXoauT TOIbKO B TpaH3aKLuum npu
MOKYNKe: ecniv Ha ckiage byaet He4oCTaTOYHO KHUM, OrpaHnyeHne
LLleNNIOCTHOCTY B 6a3e AaHHbIX He NO3BOINT BbIMNOIHUTL TPaH3aKUMIO.

(B peanbHoi cucteme HeobxoamMmo 6b110 Obl NPeayCMOTPETb
pesepBupoBaHMe ToBapa 1 oukcaunio LieHbl Ha BPeMsi, OTBeAeHHOe A/
onnartbl OHNaH. KOHeYHO, 1 3TO AeNCTBUE TOXE HE AO/MKHO NPUBOANTL
K I/IMHHBIM TPaH3aKLUUsaM.)



Kop3una

TTonoxxuMm KHUTHU B KOpP3UHY:

=> SELECT webapi.add_to_cart(
auth_token => 'l1fe6le67-a0a8-43a7-8chc-e3af710ccf7b’,
book_id => 6,
qty => +1 -- no ymonyaHuio

)i

add to cart

=> SELECT webapi.add_to_cart(
auth_token => 'l1fe6le67-a0a8-43a7-8chc-e3af710ccf7b’,
book_id => 6

)i

add to cart

=> SELECT webapi.add_to_cart(
auth_token => 'l1fe6le67-a0a8-43a7-8chc-e3af710ccf7b’,
book_id => 3

);

add_to cart

=> SELECT webapi.add_to_cart(
auth_token => '1fe6le67-aba8-43a7-8chc-e3af710ccf7b’,
book_id => 1

)i

add to cart

BoT 4TO y HAC B KOp3HUHE:

=> SELECT *
FROM webapi.get_cart('1lfe6le67-a0a8-43a7-8chc-e3af710ccf7b') \gx

1ol T 1

book id | 1

title | OcHoBbl TexHonorun 6a3 AaHHbLIX

authors list | {"(1,HoBukos,Bbopuc,Acerosuy)","(2,lopukoBa, EkaTepuHa, AnekcangposHa)"}
qty | 1

onhand qty | 34

price | 640

<[ RECORD 2 J4=-- - mmmmmmmmmo oo oo oo oo
book id | 3

title | PostgreSQL: OcHoBbl f3blka SQL

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

qty | 1

onhand qty | 80

price | 660

= RECORD 3 Ja--mmmmmmmmm o mm o m oo oo oo oo oo oo oo
book id | 6

title | PedakTopuHr SQL-npunoxeHun

authors list | {"(7,0apo,CtedaH,\"\")","(8,Nepmu,Nackanb,\"\")"}

qty | 2

onhand qty | 90

price | 1000.00

Y6epeM ofHY KHUTY:



=> SELECT webapi.remove_from_cart(
auth_token => 'l1fe6le67-a0a8-43a7-8chc-e3af710ccf7b’,
book_id => 1

);

remove from cart

W coBepIIMM IIOKYIIKY:
=> SELECT * FROM webapi.checkout('1fe6le67-a0a8-43a7-8chc-e3af710ccf7b');

checkout

4TO 0CTaI0Ch B KOP3UHE?

=> SELECT book_id, title, qty, onhand_qty, price
FROM webapi.get_cart('1fe6le67-a0a8-43a7-8chc-e3af710ccf7b') \gx

(0 rows)

KoneuHo, HUYero. 3aTo NOSIBUJINCh OePaluy MOKYIIKHI

=> SELECT * FROM operations
ORDER BY operation_id DESC
LIMIT 2 \gx

[ RECORD 1 J4----cmmmmmm i
operation id | 34677

book_id | 3

aty | -1

price | 660

at | 2025-02-05 23:34:27.902213+03
[ RECORD 2 J4----ommmmmmm i
operation id | 34676

book id | 6

qty | -2

price | 1000.00

at | 2025-02-05 23:34:27.902213+03



doHOBbLIE 3aaHNS

{ empapi.get_programs }

A

\¥

programs

program_id
name
func

{ empapi.get_tasks J

A

j—

| 4

[em papi .task_results}

tasks

task_id
program_id
status
params
started
finished
result

of] PROFESSIONAL

Posygres

[public.register_program}

Y
{empapi .run_program}
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[lNsi (OOHOBLIX 3a/laHNii UCNONB3YIOTCA ellle ABe Tab/uLbl, He NoKa3aHHble

Ha OCHOBHOW CXeMme:

programs — nporpaMmmbl, KOTOPble MOXHO 3anyckarb.
Y nporpaMmmbl €CTb Ha3BaHWE U UMSA «UCMOMHAEMO» DYHKLUN.

tasks — co6CTBEHHO 3aZ1aHus, TO eCTb 3K3eMMNJ/IAPbl NPOrpamMm.
3agaHune umeet ctaryc (3annaHMpoBaHo K 3anycky, pabotaet u T. n.),
3HayeHnda napameTpos, AaTy 3anycka n oKkoH4aHuA paboTbl, pesynbrar
BbIMOSIHEHNA N ApYyrue.

Mporpamma peructpupyetcs doyHkuuein public.register_program. KnueHt
He BbI3bIBaET 3Ty (DYHKLMIO, MO3TOMY OHa HaxoauTcs B cxeme public.

3ajaHne CTaBUTCS Ha BbINOMHEHME OYHKLMEN empapi.run_program.
HeckonbKo qyHKUMIA NpeaHa3HaveHbl A5 NoAyYeHnst HpopMauun:

* 0 CnucKe nporpamMmm — empapi.get_programs;
* 0 cnucke 3agaHuii — empapi.get_tasks;

* 0 pesy/nbTare BbINonHeHNA — empapi.task_results.



PoHOBBIE 3aJaHHUA

CIIMCOK 3aperuCcTPUPOBAHHBIX IIPOTPAMM, KOTOPHIE MOKHO BBHIIIOJIHATH KaK (POHOBBIE 3aJaHUs:
=> SELECT empapi.get_programs();

get programs

(2,"0TnpaBka nucema",sendmail task)
(3,"0TueT no cknapckuMm ocTaTkaM",stock task)
(1,NpusetcTBUMe,greeting task)

(3 rows)

Criucok hOHOBHIX 3aJaHUM:

=> SELECT * FROM empapi.get_tasks() \gx

<[ RECORD 1 J--=-cvemccemccmcccecncacncnnns
task_id | 2

program_id | 2

name | OtnpaBka nucbMa

host |

port |

started |

finished |

status | scheduled

-[ RECORD 2 J--------mmmmmmm i oo - -
task id | 1

program_id | 1

name | NpusetcTBHE

host |

port |

started | 2025-02-05 23:33:14.559874+03
finished | 2025-02-05 23:33:15.571013+03
status | finished

TToctaBuM B OUepenb Ha BEHIIOJIHEHME ellle OOHO 3afaHue «[IpuBeTCTBUE»:
=> SELECT empapi.run_program(1);

run_program

B oTBeT nomy4yaeM HOMep 3afmaHus. HeMHOro NomoxmneM. ..
TIpoBepuM cTaTyC 3afaHUs:

=> SELECT status FROM empapi.get_tasks() WHERE task_id = 3;

finished
(1 row)

3apmanue 3aBeplueHo. [1oayyuM pesynbTar:
=> SELECT * FROM empapi.task_results(3);

task _results

1 Hello, world!+
2 Hello, world!'+
3 Hello, world!'+

(1 row)

Me1 BepHeMCsi K (OHOBHIM 3aflaHUSIM I103XKe B TeMe «ACHHXPOHHas 06paGoTka».



of] PROFESSIONAL

Toru Posigres

YacTb pacCMOTPEHHOTO (PyHKLIMOHAA ellje TOIbKO TPeICTOUT
peasM30BaTh

HPE)K,ZLE UeM BHOCHUTH U3MEHEHUS B IIPDHUJIOKEHHE,
HEO6XO,Z[I/IMO p{:1306paTbCH B TOM, KdK OHO YCTPO€HO

17



of] PROFESSIONAL

Mpaktuka L Posigras

3mech U laniee BCe MpaKTHUUeCKUe 3a/laHusl, CBsI3aHHbIe
C MIpUJIO>KeHHEeM, BBITTOTHSIOTCS B Oa3e aHHBIX bookstore?2.

1. CeaHc yzmansieTcsi, eC/iv T0/Tb30BaTe b BEIXOAWUT U3 CUCTEMBI,
HO eCJTA TIPOCTO 3aKPhITh BK/IAIKy Opay3epa, ceaHChl OyayT
HaKaruIMBaThCsl. Peanu3yiiTe aBTOMaTHUeCKOe yiajieHue
TPOILIJIBIX CeaHCOB T0JTb30BaTe/Ist IPU TIOBTOPHOM BXO/I€.

2. PeanusyliTe OTCyTCTBYIOLIYIO MHTEP(ENCHYIO (QyHKLIIO
webapi.add_to_cart. ®yHKIuUsS 10/DKHA paboTaTh TOMBKO /1S
To0Jib30Baresiel, BolIeAnX B cucteMy. Eciu kHura
MIPUCYTCTBYET B KOP3MHe, KOJIMYeCTBO ee IK3eMIISIPOB He MOXKeT
ObITH MeHbIlIle OfiHOTO. [IpoBephTe pe3y/IbTaT B MPUIOKEHUH.

Kakoe o6HOBeHHe Tab/UI[bI cart_items BBITTOTHSIETCS TIPU
W3MEeHeHUH KO/TMYeCTBa KHUT — 00bryHoe wid HOT?

18

Ba3sa pgaHHbIx bookstore2 yxe cosgaHa. NMpy HE06XO0AMMOCTM ee MOXHO
nepeco3garb ¢ NnoMoLwbio ckpunta bookstore2.sql B gomaluHem kaTasore.

1. BHecuTe nameHeHne B oyHKLMIO webapi.login: nepen Tem kak co3gaBaTb
HOBbI ceaHc, 3aKponTe CyLeCcTBYIOLLME CeaHCbl 3TOrO Nosib3oBartens,
ncnonb3ya PyHkumo webapi.logout.

He 3abyabTe BblOpaTb NOAK/IOHEHME K OCHOBHOMY cepBepy Ha nopty 5432.
(3710 3HaYeHne He BblibMpaeTcsa No yMon4aHuio, NOCKOIbKY B ClenyroLmnx
TemMax Mbl 6yaeT paboTtaTb C My/I0M COeANHEHWIA.)

2. dyHkumna webapi.add_to cart npucyTtcTtByeT B 6a3e, HO nycTta. CoxpaHute
ee curHatypy 6e3 naMmeHeHuil. PyHKLMSA NPUHUMAET napameTpbl:

e auth_token — TOKeH;

* book_id — ngeHTndmkarop KHUru;

* gty — KONnyecTBO (MOXeT ObITb +1 nnn —1, gpyrne 3HayeHUs CYUTaKTCH
HEKOPPEKTHbLIMN).

Ecnn gty = +1, Hago NMM60 A06aBUTb IK3EMNASAP KHUTW B KOP3UHY (ecnn
TaKOW KHUIU eLle HET B KOP3MHE), NGO YBETMYUTbL KONIMYECTBO
3K3EMM/IAPOB HA eANHULLY.

Ecnn gty = -1, Ha0 YMEHbLIUTb KOIMYECTBO 3K3EMMNIAPOB KHUTN B KOP3UHE
Ha eaAnHULy. MNpy 3TOM KO/IMYECTBO HE A0/MKHO ObITb MeHbLle 1 (4TOObI
NOSIHOCTbLIO YA/ INTb KHUTY U3 KOP3UHbI, UCMO/b3yeTcs Apyrasd PyHKUna —
webapi.remove from_cart).

Tvn 06HOBNEHMS MOXHO Y3HaTb B Tabnuue pg_stat_all_tables (sBcnomHute
TeMy «Apxutektypa. MHOroBepCMOHHOCTb> ).



1. Yoanenune ceaHCOB

Io6GaBuM B DyHKIMIO BXOMa yaaJieHHe CYIIEeCTBYIOIINX CeaHCOB:

=> CREATE OR REPLACE FUNCTION webapi.login(username text) RETURNS uuid
AS $$
DECLARE
auth_token uuid;
sessions record;
BEGIN
== CHavana 3aBepwum BCe OTKpPbITbie CeaHCbl
FOR sessions IN
SELECT s.auth_token
FROM sessions s
JOIN users u ON u.user_id = s.user_id
WHERE u.username = login.username
LOOP
PERFORM webapi.logout(sessions.auth_token);
END LOOP;
-- HOBBIA CceaHC
INSERT INTO sessions AS s(auth_token, user_id)
SELECT gen_random_uuid(), u.user_id
FROM users u
WHERE u.username = login.username
RETURNING s.auth_token
INTO STRICT auth_token; -- owubka, ecnu nonb3oBatens Het
RETURN auth_token;
END;
$$ LANGUAGE plpgsql VOLATILE SECURITY DEFINER;

CREATE FUNCTION

2. ®yHKus 700aB/IEHUSI B KOP3UHY

Bo-miepBEIX, OIIpefenuM orpaHUYeHre IIeJIOCTHOCTH Ha Tabiulle cart items, KoTopoe He JacT KOIMYECTBY ONYCTUTHCS
MeHbIIIe eAUNHUITEL. ITO HafeKHee U IIPOIIe, YeM PeaIn30BEIBaTh IPOBEPKY B KOTE.

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

3ateMm onpepenuM dyaknuio add to cart. YToOGkI HE IPOBEPSTH, CYLIECTBYET JIM KHUTA B KOP3WHE, BOCIIOJIb3YEMCS
komaHpo# 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 = %, mosixHo GbiTb 1 wau -1', qty;
END IF;
END;
$$ LANGUAGE plpgsql VOLATILE SECURITY DEFINER;

CREATE FUNCTION

[Ipu U3MEHEHUH KOJIMYeCcTBA KHUT GyayT BEIIONHIATHCS HOT-00HOBIEHMST, TOCKOIBKY 00HOBIIsieMoe 1osie (qty) He BXOOUT
HYU B ONWH UHIEKC.

=> 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

f663f3e8-75d8-41dd-baa8-e737e72324a2
(1 row)

=> SELECT webapi.add_to_cart(
auth_token => 'f663f3e8-75d8-41dd-baa8-e737e72324a2',
book_id => 1

)i

add to cart

=> SELECT webapi.add_to_cart(
auth_token => 'f663f3e8-75d8-41dd-baa8-e737e72324a2",
book_id => 1

)i

add to cart



=> SELECT webapi.add_to_cart(
auth_token => 'f663f3e8-75d8-41dd-baa8-e737e72324a2",
book_id => 1,
qty => -1

)i

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+ POQSF?;%

1. Ecmu ay1g KaXK0ro moJib3oBaresiss MarasuHa Co3,aTh OT[e/IbHYI0
pOJ/ib, ayTeHTU(hHUKALHI0 MOYKHO TTOPYYUTh Oa3e JaHHBIX.
Xopoliiasg /i1 3TO Uzes v rnoyemy?

2. Bwmecto TOro, uTo0BI CO3AaBaTh YHKIMU B Oa3e JaHHbIX,
MOYKHO OTKDBITh JOCTYT K TaO/UIaM U pean30BaTh BCIO JIOTUKY
B MPUIOKeHUM. A reHepaL1io 3arpoCcoB Iepeyiokutb Ha ORM.
Xopoliiasg 1 3TO Uzes U rnoyemy?

3. TlpwiokeHue peanu3yeT COOCTBEHHBIA MeXaHN3M (DOHOBBIX
3aaHui. BMecTo 5TOro MOXXHO BOCIO/1b30BaThCsl CTOPOHHUM
pelilieHreM /iJisi ouepezieil COOOIeHUH.

Xopoliiasi i1 3T0 uziest U mouemy’?
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1. AyrenTudHKanus MoIb30BaTe/Ied NPHJIOXKEHHs B 0a3e JaHHbIX

OTO ompeneneHHO IJIoXast UAes.

B npumnozkeHUU MOT'yT OBITH 3aPEerUCTPUPOBAHBI THICSIYU U MUJIJIMOHEL Tonb3oBaTesel. C Touku 3penus: CYB]l Bce oHU
a6CoTIOTHO PaBHOIIPABHEI, TaK YTO CO3[aHMe OJIs1 Kak[I0Tr0 OTAENIbHON POJIM He JaeT HUKAKUX IPEUMYIIEeCTB IIPU
pas3rpaHuYeHnu’ JOCTyna. A BOT HENPUSATHOCTEH He 00epeIIbCs: fUHAMUYEeCKOe U 6ECKOHTPOJILHOE BHIIIOJIHEHNE KOMaHT
CREATE ROLE u GRANT npuioxeHHueM HH K 4eMy X0pollleMy He IpuBefeT. Takne KOMaHMB! JOJKEH BHIIIOJIHATh
afMUHHACTPATOp 0as3bl MaHHBIX.

2. I'me pa3MeIrmaTb OM3HEC-JIOTHKY?

9ToT BOIIPOC U3 pa3psafa «PEeJIuruo3HbIX», Ha HEro HeT OOHO3HAYHOI'O OTBETAa. Bce 3aBucur ot Toro, Ha KaKyIO0 9aCTh
CHUCTEMEI fiejlaeTCsA aKIIeHT.

TToxpxon, mpu KOTOpOM OU3HEC-JI0OTHKA peanu3yeTcs B IPUIOKEHUH, a OT 0a3bl JaHHBIX OTropaxkuBatoTcss ORM-oMm
(MHCTPYMEHTOM, IIOMOTAIOUIUM CBI3aTh OOBEKTHYIO MOJEIIh JaHHEIX IPUJIOKEHUS C PENISIINOHHON MOJEeIbIo JaHHEIX 6a3kl),
ynoGeH [t pa3paboTYNKOB, IPUBLIKIIINX MBICTIUTh KQTETOPUSMH IPOLENYPHEIX M 00 BEKTHO-OPUEHTUPOBAHHEIX SI3IKOB
IpOorpaMMUPOBaHUs. 30€Ch BO TJIaBy yrila CTaBUTCH npunoxenue, a CYB] numb obecieynBaeT HafieKHOE XPaHeHNe
IaHHBIX. B KauecTBe IJII0COB 9TOTO IMOAXONA YAaCTO HA3hIBAIOT IPOCTOTY MACIITaOMPOBAHUS U Pa3BEPTHIBAHUS,
HEe3aBUCHUMOCTb OT KOHKpeTHOM CYB]I.

ITogxon, mpu KoTopoM OU3HeC-TOTUKa peanusyeTcs B 6a3e MaHHBIX, a IPUJIOKEHUIO IIPENOCTaBIseTCsI BEICOKOYPOBHEBBIM
uHTepdeiic, ynobeH [ pa3paboTYUKOB, TTTy60KO 3HAKOMBIX C YCTPOHCTBOM KOHKpeTHOH CYB]I 1 yMeIOImHUX I10I30BaThCs
ee BO3MOXKHOCTSIMU. 30€eCh BO TJIaBy yIjla CTAaBUTCH 6a3a U COTJIaCOBAHHOCTH HAHHEIX B HEM, a MPUIOXKEHUN MOXKET OBITh U
HEeCKOJIBKO. B KauecTBe III0COB — BCE BO3MOXKHOCTHU s3bKa SQL u peanu3oBaHHEIX B CYB]] anropuT™MoB, TOHKas
ONTHMH3AIUs U HaCTPOHKa IPOU3BOAUTEIIBHOCTH, NCKIIIOUYEHNE IePEChUIOK IO CEeTHU JIMIITHUX OaHHBIX.

B atom Kypce, BO BCSIKOM CJIy4dae, MBI BCelleJI0 Ha CTOPOHEe 0a3bl TaHHBIX.

3. CoO0cTBeHHas1 peaIn3alusi oYepened B 0a3e TaHHbBIX

Ha stot BOIIPOC TaKXKe HeT OOJHO3HAYHOI'0 OTBETa.

CpaBHeHUe pa3HBIX PeIleHnl IPUBENEeHO B TeMe «ACHHXPOHHAas 00paboTKa».



