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Ina Kaxaon nap.l
(KoH(bepeHUuu A, yHusepcumem)
HAWTKM CYMMapHoe KONW4YecTBO WCCnegoBaTenen m3

NaHHOro yHUMBEpCcUTEeTa, YY4aCTBOBaBLWMX B AaHHOW
KOHbepeHUWK. k



200 3danucem B University
1000 3anuceun B Conference
20000 3anucen B Researcher
100000 3anuncen B Participant



# db.execute BbinoONHAET 3anpoc M BO3BPaWAET pe3ynbTart
# B Buge MaccuBa C/i0Bapeun
conferences = db.execute(’SELECT * FROM Conference’)
for conf in conferences:
selectParts = """’
SELECT * FROM Participant
WHERE conference_id = "'’ + conf[’conference_id’]
for p in db.execute(selectParts):
researcher = db.execute(’’’
SELECT * FROM Researcher
WHERE researcher_id=""" + p[’researcher_id’])
uni_id = researcher[’university id’]
uni = db.execute(’’’
SELECT * FROM University
WHERE university id=""'" + uni_id)
# WHKpEMEeHTUPYEM CYETYUK
inc(conf, uni)



* CKOJIbKO XXe BpeMeHn 6yaeT BbINONTHATbHCS
NPOAEMOHCTPUPOBAHHbIN CKPUMT?

1 cekyHay
S CeKyHA
20 cekyHA
40 cekyHO
1 MUHYTY
S MUHYT



KN3Hb NpocToro 3anpoca

[Tpnno>xeHme nocuiNnaeT TEeKCT » DopMupyeT pe3ynbTaT U OTCbINIAaeT
cepsepy b/l NMPUIOXKEHUIO

» CepBep oenaeT CUHTaKCUNYeCKnun
pa3bop 3anpoca

» [TpoBepsaeT Ncnosib30BaHHbIE NMEHa

» COCTaBIA€T MJiaH BbIMOJIHEHUS
3anpoca

» BbIMoTHAET 3anpocC



» B Tabnuue Participant 2-3 » Ecnun Bbl CTpaHULbl YNTANNCh TONBKO C

merabanta n npumepHo 200-300 OWCKa TO OMNH NPOCMOTP 3aHsAN Obl
CTpaHuL 1-2 cekyHabl
» 1000 npoCcMOTpPOB BbINOJIHNAUCH Obl 3a » B camoM xopoluem cnyyae 3a 10

1000 cekyHA CeKyHA
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CKOJIbKO CTPOK MOJyYUTCA B pe3ysibTaTe BbINOSIHEHMSI 3TOro 3arnpoca, ecnu B Tabnuue Foo 100 cTpok, B Tabnuue Bar 50 cTpok u B
Tabnuue Baz 30 cTpok?

-- Tabnuubl BbIrNAQAT TakK:

-- Baz(id INT PRIMARY KEY, <4yTo-To ewe>)

-- Bar(id INT PRIMARY KEY, baz_id INT NOT NULL REFERENCES Baz, <y4To-TO euwe>)
-- Foo(id INT PRIMARY KEY, bar_id INT NOT NULL REFERENCES Bar, <4To-TO eue>)
SELECT *

FROM Foo

JOIN Bar ON Foo.bar_id = Bar.id

JOIN Baz ON Bar.baz_id Baz.id
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BbinonHeHue nocnefoBaTe/IbHOCTU COeAUHEHUN:

o0 R h
1. CoeavnHenmne Conference JOIN Participant iiif:;i::::::::::::::::::
id name university_id
Conference Participant 98 Jennifer 239
o e e e s e e e - e s e e S S S D S G e S D S G S S G G G S S G . 101 Donald 566
id name conference_id researcher_id 100 Jeffrey 239
A Confl 2 100 S
Conference C JOIN Participant P JOIN Researcher R
2 Confz 2 101 ) S -
1 98 C.id name P.conference_id P.researcher_id R.id R.name R.university_id
Conference JOIN Participant 1 Confl 1 98 98 Jennifer 239
____________________________________________________________ 2 Conf2 2 100 100 Jeffrey 239
AR AR S 2 Conf2 2 101 101 Donald 566
Conference.id name Participant.conference_id researcher_id
i Confl 1 98
2 Conf2 2 100
2 Conf2 2 101 3. CoeamHenue ((Conference JOIN Participant) JOIN Researcher) JOIN University
Conference C JOIN Participant P JOIN Researcher R
2. Coepurerue (Conference JOIN Participant) JOIN Researcher C.id name P.conference_id P.researcher_id R.id R.name  R.university_id
o 1 Confl 1 98 98 Jennifer 239
Conference JOIN Participant 2 Conf2 2 100 100 Jeffrey 239
e e e e 2 Conf2 2 101 161 Donald 566
Conference.id name Participant.conference_id researcher_id
____________________________________________________________ University
1 Confl 1 98 ettt
2 Conf2 2 100 university_id name
2 Conf2 2 101 N e
239 Stanford
566 ETH

-- B Tabnuue HWXe nponyweHsl noBTopswwueca ctonbusl researcher_id, university_id

Conference C JOIN Participant P JOIN Researcher R JOIN University U

C.id name conference_id R.id R.name university_id U.name
1 Confl 1 98 Jennifer 239 Stanford
2 Conf2 2 100 Jeffrey 239 Stanford

2 Conf2 2 101 Donald 566 ETH



EXPLAIN ANALYZE
SELECT Conference.name, University.name
FROM Conference JOIN Participant ON
(Conference.conference_1id = Participant.conference 1id)
JOIN Researcher ON
(Participant.researcher_id = Researcher.researcher_id)
JOIN University ON
(Researcher.university id = WUniversity.university id)



Hash Join
Hash Cond: (p.conference _id = c.conference_id)
—> Hash Join
Hash Cond: (p.researcher_id = r.researcher_id)
—> Seq Scan on Participant p

—> Hash

—> Hash Join

Hash Cond: (
r.university id = u.university id
)
—> Seq Scan on Researcher r
—> Hash
—> Seq Scan on University u
—> Hash N

—> Seq Scan on Conference c
Planning time: 1.033 ms
Execution time: 93.119 ms



Hash Join

BbinonHaeT coegnHeHne RS 3a B(R+S5)
onepaunn 4YTeHna oucka, roe B(R+S) -
CyMMapHoOe KOJINYeCTBO ANCKOBbIX
CTpaHuy B 0benx Tabnunuax, Nnpm ycaoBun
4TO o4Ha 13 Tabsuy nomelwlaeTcs B
naMsaTu



MNMceepokopn anroputma HashJoin

# BbinoNHAeT coeAuMHeHMe r U S no ycnoBuw r.r_join_attr = s.s_join_attr
HashJoin(Relation r, Relation s, String r_join_attr, String s_join_attr):
# npoxoguMm no Bcew Tabnuue r u
# cTpouMm cnoBapb C Ay6nukaTamu, rae Kaw4yoMm sBNAeTCA 3HadyeHue aTpubyTa CoefgWHEHUs U3 r
# a B CNUCKe 3HAYEeHWUN coaepxaTcs CTPOKU I
hash_multimap = new HashMultimap()
for r_page in r.pages():
for r_row in r_page.rows():
hash_multimap[r_row.value(r_join_attr)].add(r_row)

# npoxoguMm no Bcell Tabnuue S M ONA KaXOOW CTPOKW MPOBEPAEeM Hannyme B MOCTPOEHHOM croBape
# Knw4a pPaBHOro 3Ha4yeHWw aTpubyTa COEANHEHUS U3 S
for s_page in s.pages():
for s_row in s_page.rows():
if s_row.value(s_join_attr) in hash_multimap:
for r_row in hash_multimap.values(s_row.value(s_join_attr)):
# Ecnn TakoBOW K/WY HalgeH TO B pe3ynbTaT OTMNPaBAANTCS BCEe napbl TeKylenl CTPOKU U3 S
# 1 cnucka 3HaYeHUn U3 r
emit(r_row, s_row)
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CoeanHeHune c CyYb/

500 Internal Server Error

Connection: coegunHeHune, rnoAK/II0YeHNE, KOHHEeKLNS

bBbiBaeT rnoak/o4eHne == ceccus, bbiBaet MHOro
ceccmmr Ha oA4HO NMoAKJIl0YeHne



Kak yCTpOeHHbI ceccuun ?

«Ceccunn - 3TO MexaHm3M, Co3aaHHbIN AJ11 BPEMEHHOro

XpaHeHnda n nepeanayn MHOOPMaLMNKU MexXay CKpunTamu
B npeaenax oagHOro canTa.

- Ceccumn npeaycMaTpmBaloT BO3MOXHOCTb CO34aHUS
cobcTBeHHbIX cnocoboB 06paboTkn nMHPopmauum,
NO3TOMY, B MPUHLMNE, MOXXHO UCMOJZIb30BaTb CECCUN U

npu paboTe C HECKONIbKUMU CalTaMn UNnN Aaxe C
HECKO/IbKUMUN cepBepamu.



YTO nponsonaeTt ¢ 3STUM CKPUMNTOM, ec/in 3anycTuTb ero Ha PostgreSQL ¢ HacTpokamMu no ymon4yaHuo?

import psycopg2 as pg_driver

# NukancynupyeT obpauweHus K b[
class Researcher:

def __init__(self, id, university_id):
self.db = pg_driver.connect(user="postgres", host="1localhost")
self.id = id
self.university_id = university_id

def getUniversity(self):
cur = self.db.cursor()
cur.execute('"'

SELECT name FROM University WHERE university_id={0}

format(self.university_id))
return cur.fetchone()[0]

researchers = []

Hit#
cur
cur

Hit
for

Hit#
for

llar 1: nonyyaem u3 6a3bl BCex uccnepoBaTenemn
= pg_driver.connect(user="db", password="qg", host="localhost", dbname="db").cursor()

.execute("SELECT researcher_id, university_id FROM Researcher")

llar 2: co3pmaeM 06BbEKTbl A0CTYMNa K [OaHHbIM
r in cur.fetchall():
researchers.append(Researcher(r[0], r[1]))

llar 3: neyaTaeMm yHMBEPCUTET, B KOTOPOM paboTaeT Kaxdbll uccnegosaTenb
r in researchers:
print r.getUniversity()



B PostgreSQL cyuiecTBytoT Bce HeobxoanMble 06beKTbl (Monb3oBaTenb, b/, Tabnuubl), NnapaMeTpbl COeANHEHNUSI NPaBUSIbHblE, B Tabnuuax
eCTb JaHHble U OHU cornacoBaHbl. Bcé xopoluo, B 06LeM.

CKpunT BbINOAHUTCA 6€3 OWNOOoK B NHOOOM crydae
Ecnu B Tabnuue Researcher >= 100 3anncen To CKpMNT aBapunHO 3aBEPLUNTCH, HUYEro He HarneyaTtasn

Ecnu B Tabnuue Researcher >= 100 3anucen To CKpUMNT HanevyataeT cBeAeHUs 0 rnepsBbix 99, nocre Yero 3aKOHYUT CBOIO paboTy,
BO3MOXXHO, aBapUinHo

CKpuNT BbINONHUTCS 6€e3 owmnbokK, ecnu B Tabnuue Researcher meHblie 100 3anucen



# vim m3_connection_demol.py
# python m3_connection_demol.py
Traceback (most recent call last):
File "m3_connection_demol.py", line 26, in <module>
researhers.append(Researcher(r[0], r[1]))]
File "m3_connection_demol.py"”, line 8, in __init__
self.db = pg_driver.connect(user="db", password="q", host="localhost", dbname="db")
File "/usr/lib/python2.7/dist-packages/psycopg2/__init__.py", line 179, in connect
connection_factory=connection_factory, async=async) db=# SELECT COUNT(*) FROM Researcher;
psycopg2.0OperationalError: FATAL: sorry, too many clients already count

20
(1 row)

db=# AD\q
# python m3_connection_demol.py
Uni35
Uniii1
Unii21
Uni83
Uni78
Uni96
Uni138
Uniii
Uni5e
Uni4
Unige
Uni73
Unii36
Unis52
Uniiel
Uni68
Unii@5s
Uni87
Unii52
Unil%0

# 1



Ceccnun: Kak bbITb?

» 3aKpblBaTb CeCCUA

cex st
Spen  ©
0 AN ?oc
SelLecT — - |
\ A
close . \\r



3aKpblBaTb CeCCUI

Python try-finally, with
Java try-finally, try with resources
C++ O0EeCTPYKTOPbI, YMHbIE YKa3aTenu



# time python m3_connection_demo2.py

i Uni156
Uni6@ Uni6o
Uni8@ Unis8e
Unii8 Unii8
real Oml.260s real gmg : ggis
| user mo. S
user Om0.080s i g

cve AmB A%<



* [lynbl cCEaHCOB NO3BONAOT NMPUTOKEHNAM NOBTOPHO
MCNONb30BaTb MOAKJTIOUYEHUSA K PENO3UTOPUIO BHYTPU
MPUNOXEHUS U MEXAY Pas3INYHbIMU NPUNOXeHUamu. lMynbi
CEaHCOB TaKXe MOXHO MCNOMb30BaTb ANS OrpaHUYEeHUs
KONn4YecTBa NOAKIYEHUIN K PENO3NUTOPUIO, BbINOHAEMBbIX
MPUNOXEHMEM BO BPEMSA NMMKOBOM aKTUBHOCTW. [1ynbl ceaHCoOB
TaKXXe CBOAAT K MUHUMYMY KOJTIMYECTBO BXOJ0B M BbIXOA0B U3
penosnTopus, HeobxoanMbIX AN BbIMONMHEHUSA OEUCTBUN C
PENoO3NTOPUEM, 1 NPeaoTBPALLAOT HAaKNaAHbIE pacxoabl,
BbI3BaHHbIE NOAKIOYEHNAMM 019 BXO4a B PEMNO3UTOPUN.



[Tyn ceaHCOB — 3TO MEXaHU3M pacnpeneneHHoro oobeauHEHUs, YTO
O3HayaeT, YTO My ceaHCOB MOXET OTCNEXMNBATb PECYPChI OJ19 HECKOSTbKUX
NPUoXeHnn, padboTaroLmx Ha f1todbomM KonmvecTse cepBepoB. Ha pucyHke 1
NoKkasaHa ofHa 13 BO3MOXXHbIX KOHGUrypawum.

PucyHok 1. ApxuTeKTypda ny/sa ceaHcos
Client application Client application

Session pool Session pool

. — Configuration server
Session pool server

User } User

‘ l Repository 1

4 Connector 1

Access services
—_—

Connectorn — J Repository n



import psycopg2 as pg_driver
import psycopg2.pool as pool

pg_pool = pool.SimpleConnectionPool(1, 2, user="db", password="q", host="localhost", dbname="db")
# WHkancynupyeT oOpauwenusa K BJ
class Researcher: t}

def __init__ (self, id, university_id):
self.id = id
self.university_id = university_id

) Uni2s
def getUniversity(self): Uni63
db = pg_pool.getconn() Uni157
try:
cur = db.cursor() ;zgi gx-;g‘;z
cur.execute('"'' e S WA

SELECT name FROM University WHERE university_id={0}
'''.format(self.university_id))
return cur.fetchone()[©]
finally:
pg_pool.putconn(db)

researchers = []

nky
cur
cur

#HR
for

#HR
for

War 1: nonyuaem M3 Da3wl BCex uccnegoBaTenewn
= pg_driver.connect(user="db", password="q", host="localhost", dbname="db").cursor()

.execute("SELECT researcher_id, university_id FROM Researcher")

llar 2: co3gaem 00beKTu AOCTyna K [aHHbM
r in cur.fetchall():
researchers.append(Researcher(r[0], r[1]))

lar 3: neyataem YHMBEpPCUTET, B KoTopom pabfoTaeT Kaxasid wccnegoBaTefb
r in researchers:
print r.getUniversity()

"m3_connection_demod4.py" 35L, 1294C :



He nepeknagbiBan paboty CYB/[ Ha
NpunoXxeHue

3aKpbiBan ceccumn

[Tonb3ynca nysiomMm ceccumn

[TapaMeTpnu3ym KOHTEKCTOM OOBbEKTHI
0OCTyNna K AaHHbIM



[lpeacTaBbTe cebe, YTO Bbl MPOrpaMMUCT, 3aHUMALOLLMNCS
NpOU3BOANTENIbHOCTbIO Ballero npunoXeHus. Bol yBugenu
npuBeAEHHbIN HMXXe Ko Ha si3blke Python 1 noHAMK, 4TO OH
3aHUMaET C/IMLIKOM MHOIo BpeMeHU. [NonpobynTte nepenucarthb

ero ogHMM 3anpoCcoM.
* PelleHnem aBnsaetcs TekcT SQL 3anpoca. ObpaTute BHUMaHUe

Ha o4yepeHOCTb CTONOLOB B OTBETE. [1poYnMK pasnmnumamm B
(hopmaTe TEKCTOBOro BbiBoAa NMToHa U SQL npeHebperuTe.



Cxema B[]

CREATE TABLE Spacecraft(
id SERIAL PRIMARY KEY,
name TEXT UNIQUE,
service_life INT DEFAULT 1000,
birth_year INT CHECK(birth_year > 0)

);

CREATE TABLE Planet(
id SERIAL PRIMARY KEY,
name TEXT UNIQUE,
distance NUMERIC(5,2)

););

CREATE TABLE Commander(
id SERIAL PRIMARY KEY,
name TEXT

);

CREATE TABLE Flight(
id INT PRIMARY KEY,
spacecraft_id INT REFERENCES Spacecraft,
planet_id INT REFERENCES Planet,
commander_id INT REFERENCES Commander,
start_date DATE,
UNIQUE(spacecraft_id, start_date),
UNIQUE(commander_id, start_date)



Koa Ha Python

# encoding: utf-8
import psycopg2 as pg_driver

# Postgres, 3anyueHHblli B AoKepe, He TpebyeT nmapond, ecnu KJMeHT HaxoguTca Ha localhost
db = pg_driver.connect(user="postgres", host="localhost")
cur = db.cursor()

def funl(commander_id):
result = []
cur.execute("SELECT commander_id, spacecraft_id, start_date FROM Flight")
for flight in cur.fetchall():
if flight[0] != commander_id:
continue
cur.execute("SELECT id, name FROM Spacecraft")
for spacecraft in cur.fetchall():
if spacecraft[0] == flight[1]:
result.append((spacecraft, flight)) # pob6asngem B pe3ynbTaT napy
return result

def fun2(commander_id):
result = []
for spacecraft, flight in funl(commander_id):
cur.execute("SELECT id, name FROM Commander")
for cmndr in cur.fetchall():
if cmndr[B] == flight[0]:

result.append((cmndr[1], spacecraft[1], flight[2])) # po6aBnsem B pe3ynbTaT TPOWKY
return result

for row in fun2(6):
print row



