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O yeM KHMUra v ong Koro oHa

Bcem, KOMY MHTEpPECHO 3ar/iaabiBaTb N0 KanoT YepHOro AL MKa

° M30/19UMA U MHOTOBEPCUOHHOCTb
° bydepHbIN KeLl U }KypHan

* BNOKUPOBKM

° BbIMNOJIHEHME 3aMPOCOB

° TUNbl NHAEKCOB

He yuebHUK, He cOOPHUK peLenToB, HE 3aMeHa AOKYMEHTALMN,
He PyKOoBOACTBO NO pa3paboTke aapa



Kak HanmncaTtb KHUTY

[lana obmMxXeHHO BCTaN M CTan CO6|/IpaTb CBOW NUCTKMWN.

— Ecnn BaM He HpaBUTCS MOS Nbeca, NOXanymcrTa, NuwunTe camu
HOBYIO, — CKa3as OH.

— [onybuuk, — yTewana ero Mama, — Mbl HAX0AMM Mbecy
3amMevyaTtenbHon. He npasga nu?

— KoHeuHo, —noaTeepaman Bce B 0O4MH ronoc.

— BoT BMgmLb, OHa BCEM HPaBMUTCS, —CKa3asa Mama. ToNbKO YyTb
noanpaBb ee, U3SMeHU cogepxaHme u ctuib. 1 Nno3abouycb, YTobbI

HUKTO He Mewan Tebe. M noka Tbl paboTaelb, Bo3ne Tebs bynet
CTOATb Ba304YKa C KapaMe/bKaMu.

— Tyse fHccoH, OnacHoe neto




Xoyellb caenatb Xopollo...

' it was vital that the
rogramming books,!
[F)?c:gprargs were typeset directly from the source

ld b o sure th at Wh at Was p r| nted CHAPTER 3 ]liVZN MORE THEORY: ALGORITHMS
A remarkable theoretical fact States that any a] orithm that calcyl;
CcoO d e ’ S0 we cou . ’ 1 d e rte nt |-y product cannot perform better; that js any algzn'tfm $ cost will be pro
orre Ct th at |t h d d N t b een inadv Product of the sizes ofits inputs or higher. Of course, some variations
V\:‘]a S C d by’ h J m a . | nte rVe nt| O N . may perform better than others,
change i

but the cost Témains proportiona] to tl

ested loop algorithm can calculate nea
logical operation that combines
. B r I' an K ern i g h a n, ) implements the join operation.
Unix: a History and a Memoir

Listing 3-5, N ested loop algorithm for ajoin operation
FOR row1i IN table1 Loop
FOR row2 IN table2 Loop

IF match (row1,row2) THEN
INSERT output row

END IF
Henrietta Dombrovskaya, Boris Novikov, : E”f LEOP
) ND L0o

arrrumel Anna Bailliekova. o Observ that aneste oap ot s . et
ostgre imization: serve that a nested loop join js 4 alghttorward implementation o
8uteirr¥|izati - POStgreSQL QUEW Opt iLdin definition of 3 join, as a Cartesjan product followed by a filter. As the neste
i The Ultimate Guide to Buildi g processes all pairs of rows from the input, the cost remains the same, alth

Efficient Queries
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APXUTEKTYPA KHUI

He loved maps, as | have told you before;
and he also liked runes and letters and gl gl
cunning handwriting, though when he wrote B
himself it was a bit thin and spidery.

—J. R. R. Tolkien, The Hobbit
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TeX n LaleX

[loHanba KHYT

After having spent ten years developing the TeX and META-

FONT systems for computer typesetting, | am now able to
fulfill the dream that | had when | began that work, by

applying those systems to The Art of Computer

Programming.
— Donald E. Knuth,

The Art of Computer Programming,
3rd ed.




KHUra Kak MUCXooHbIN KO4

LaleX — He NpoCTOo S3bIK pa3MeTKy,
HO U NOJIHbIX NO TbHOPUHTY A3bIK MaKpOMNOACTaHOBOK

(v v v e [ Insert Index
OOBbIYHbIN TEKCTOBbIM (an ) B

° N0BMMbIN TEKCTOBbIN peaakTop e ———— e

M
|Asteroid belt. See Jupiter LY Columns: |2 ] E
| = T " Y ntry|§
In

dex

Atmosphere Language: |English [United States)
. I t Earth Mark Index EIltIH --E E
g

exosphere, 4 3 T

.
® d Iff - Main entry: |Ca]]isto |
__ Right align page numbers
Tab leader: |......

Subentry: | |

E]L<]

Formats:  From template Options

“ ma ke (I.a teX m k) _ () Cross-reference: | See |

@ Current page

() Page range

Mark Entry... @ Bookmark: | v|

Page number format

| ok [T|gold
[T talic

+ [F] Insert Index
— This dialog box stays open so that you can mark
[ UpdateInded” | multiple index entries.
Mark

Entry [ wark || wmarkan || cancel
Index




[TpuMep: MOHOLWKMPUHHbBIE Npoberbl

. ®
)

5 BTODON OTIEIbHO I0YMTHIBAET MPONYIEHHOE HAYA0 TabMUIIbI.

Crparerua maccoBoit 3anucy IIDUMEHSIeTCS 111 omepanmit COPY F ROM, CREATE
TABLE AS SELECT, CREATE MATERIALIZED VIEW u Tex BapuanuTos ALTER
TABLE, KoTOpbIe BbI3BIBAIOT l1Iepesanncey Tabmuubl. Beigensercs MOBOJIbHO
6osb1IOe KOMBIO basmepom 16 M6aiir (2048 CTaHOAPTHBIX CTPAHMII), HO He
6onbie % OT pasmepa Bcero 6ydepHoro kemia.

Crpaterus maccoBoii 3anucu [IpUMeHseTcst Iy1a omepaimii COPY FROM, CREATE
TABLE AS SELECT, CREATE MATERTALIZED VIEW u Ttex BapuaHTOB ALTER
TABLE, koTopble BbI3bIBaIOT lIépesanuch Tabmuusl. Beinensercs AOBOJIBHO
6osbIIIOE KOMBIIO pasmepom 16 M6aiir (2048 CTAHJAPTHBIX CTPAHMIL), HO He
bonbie % OT pa3mepa Bcero 6ygepHoro Kena,

CrpaTterus ouuervu rnconcorscmm—
book — vim _styles.latex — 120x40

% KOO B TeKkcTe (MOHOLI.FH[JHHHbIe

\usepackage{xstring}
\newcommand{\codett}[1]1{%

\noexpandarg%

npo6enoi

CMOTPATCS YXacCHO, 3aMeHsaeM MX Ha O06blYHbie)

\StrSubstitute{#1}{ }{\textnormal{ }}[\codewordsl%

\texttt{\codewords}%
}




Kctatu, microtype

b[UMCIIUTENBHBIX CUCTEMAX I10-
DATHOM YPOBHE. Y OITHOTO TOJIb-
POBHSI Kellla; CBO Kelll ObIBaeT
Yy CaMMX JUCKOB.

MIIEHCUPOBATh Pa3HYIO IIPOMU3-
DTOPBIX OGBICTpEE, HO AOPOXKE U
melrensie ¥ 6ombliie. B 6pICTpOIA
MenIeHHOo maMsiTi. Ho B 60/1b-
)BPEMEHHO TOJILKO C HeOO016ULOL
AMSITU TIOZ, Kewl IJisl XpaHeHUs
OMMTD Ha ObOpalieHusIX K MeJ-

DTHOLIEHU, CIJIa)KUBasi pa3HU-
AMSTH (HAHOCEKYH/[bI) U K JUC-

eTCsI U Y OTIepal[MOHHOM CHUCTe-
BT, crapalorca u3beratb SBOJ-
 AVICKY HATIPSIMYI0, MUHYSI Kelll
Ible YMTAIOTCS M 3aIIMChIBAIOTCS

iy
'TTIATA

CIUTEIbHBIX CUCTeMax IT0-
[OM YpOBHE. Y OTHOTO TOJIb-
151 Kellla; CBO¥ Kell GbIBaeT
MUX OUCKOB.

HCMPOBATh Pa3HYI0 MPOU3-
bIX OBICTpEE, HO IOpPOXKe U
aBJie ¥ 6osnbiie. B 6bICTpoOit
neHHoi mamaTu. Ho B 6051b-
MEHHO TOJILKO C Heb6onbuioll
TU TIOM, Keuwl ISl XpaHeHUs
Th Ha OOpallleHUsX K Me-

)ILIEHU, CITIa’KMBasi pa3sHU-
['M (HAHOCEKYHIbI) U K OMC-

[ M Yy OllepaljMOHHOM CUCTe-
cTapawTcs u3beraThb IBO-
Ky HampsIMylo, MUHYSI Kelll
IMTAIOTCS U 3aMIUCHIBAIOTCS

Micro-typography is the art of
enhancing the appearance
and readability of a document
while exhibiting a minimum
degree of visual obtrusion.

— R Schlich,

The microtype package:
Subliminal refinements towards
typographical perfection



[Ipumep: MakeT

Smin My Touram i 3anuinem ero g Tapamerp checkpoint timeout. 3HayeHne
€. 230 vauwuo, CKopee Bcero, cnumkom Maio; 06br4HO Bpemsg YBe/IMYMBaIOT, H;

— T :
MHOr1e KHUrn MCnonb3yTcs — UAn Mory Ao morysaca
Hbl — OnHako Bo3mosxkuo (1 maxe BEPOSAATHO), YTO uno02dq Harpyska 6yger Bp
B I p MHLUUAIN e 6 biTb UCMNOJIb30B4d YKasaHHoOe B napamerpe BpeMms 6yzer CIeHePUPOBaH CIMWIKOM 60151110
NX KYPHANbHBIX 3amuceit. B 3oy CTy4ae KOHTpO/IbHas Touka JO/DKHA BBIT
O,El| HOB p eéMEHHO .u.n A HECKOJIbK ’ 1GB  cq vame, Ins satoro TNapameTpom max_wal size OTpaHMYUM 06Bem JKYPE
B TOM YMNC/I€ U He T p e ﬂ'yc M OTp €HHbIX ¢aiinos, HeO6XOAMMBIX 15t BoccraHoBneHus. [Tpy TPEBBIEHNUY 3TOrO 11

CepBep MHULMUpYeT BHEIJIAHOBYIO KOHTDO/bHYI0 Touky,

dBTO p oM Lluen en. v. 11 XKypHanbHble daitibl, HeobxoauMple Ons BOCCTaHOBIeHMs, comepskar 3aj
KTyp a KHUMU npoureayo 3aBepIleHHyIo KOHTPOJIbHYI0 TOUKY 11 33 TEKYLIYIO, elie He
— Enena lepyyk, ApxuTe

214



3anpocsl 1 copy-paste

[onoBa yaaTHa,
Aa NeHb nepexkaTtHa.

— HApooOHas nocaosuya

D Hans-Jurgen Schonig.

@ Mastering PostgreSQL 11,
- second edition

iabas sppicatans

Chapter 6

Optimizing Queries for Good Performance

Creating partitions

First, we will take a closer look at the outdated method of partitioning data. Keep in mind
that understanding this technique is important to gain a deeper overview of what
PostgreSQL really does behind the scenes.

Before digging deeper into the advantages of partitioning, I want to show how partitions
can be created. The entire thing starts with a parent table that we can create by using the
following command:

test=# CREATE TABLE t_data (id serial, t date, payload text);
CREATE TABLE

In this example, the parent table has three columns. The date column will be used for
partitioning, but we'll cover more on that a bit later.

Now that the parent table is in place, the child tables can be created. This is how it works:

test=# CREATE TABLE t_data_2016 () INHERITS (t_data);
CREATE TABLE
test=# \d t_data_2016

rable "public.t_data 2016"

Column | Type | Modifiers

B it — g———

+

id | integer | not null default
nextval(‘t_data_id_seq‘::regclass)

t | date |

payload | text |

A 2emds =



3anpocChbl KaK YacTb KHUT U

(act
D s
o
latex . > psql
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dflatex : Ixt
P highlign, n
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3anpochbl Kak 4aCTb KHUTU

® @
book -

KoHeu4H
"y ecﬁ; : Kgmre MHOT'O ¢parMeHTOB Kopga, B OCH
: eobxogumMo, TO CcCnegoM 3a HUM nNpuBene

%% start_chunk test-1
%% s 1 "SELECT now();"|
\begin{nobar} '
\be%in{code}
=> \textbf
\end{code}{SELECT} now();
\begin{result}
\mbox{-} Yy
x{— 3
{—}\mbox:T?g;é F\mbox{-}\mbox{-}\mbox{-}\mbox{
box{_}\mbox{_}ox{—}\mbox{—}\mbox{—}\mbox{—}\mb
2922\mbox{_}m\-mﬁx{—}\mbox{—}\mbox{—}\mbox{—}
pyouh ox{-104 17:45:15.108324+03
\end{result}
\end{nobar}
%% end_chunk

MbIC/IK, HO KOTOPBIE &
Hblno NpONyCTUTL.

Kofa, B OCHOBHOM Ha SI3BIK
6XOMMMO, TO CIefloM 33 HH

KoHeuHO, B KHuUIre MHOTO dbparMeHTOB

Ka3aH C npurnamelmem =>; eI HeO

OTBET cepBepa:

=> SELECT now();

_-.—-_-——-.—-—-.——-.—--—-.—.-.—-.—-—-—-.—_-.—

(1 row)
ce TpMUBeAEeHHbIC xoman/ibl B Post
aT (KOHEYHO, € TOYHOCTHIO JI

eTaneit). Bo BCAKOM CITydac
0 3T

Ecnu akKypaTHO TIOBTOPSATDL B

yKeH TOTy4UThbCA TaKoy Ke pe3yabT
cyleCcTBEHHBIX |

3aKIIMiA Y TPOUMX HE
HeHusl CKPUIITA, comeprkauero poBH

re — pe3y/bTaT B0

sql/14/index.

I postgrespro.ru/docs/postgre
=postgresql.git;a=summary.

’ git-POStgresql.org/gitweb/?p
4 commitfest.postgresql.org.



EXPLAIN

[ NON ) internals-14 — vim explain.patch — 101x36

if (has_temp)
{
- appendStringInfoString(es->str, " temp");
+ appendStringInfoString(tmpstr, " temp");
if (usage->temp_blks_read > @)
- appendStringInfo(es->str, " read=%11d",
+ appendStringInfo(tmpstr, " read=%lld",
(long long) usage->temp_blks_reac
if (usage->temp_blks_written > @)
- appendStringInfo(es—->str, " written=%11ld",

+ appendStringInfo(tmpstr, " written=%11d",
(long long) usage—>temp_blks_wrii

}
- appendStringInfoChar(es->str, '\n');
+ appendStringInfoChar(tmpstr, '\n');
+
+ if (Wrap_explain == true && strlen(tmpstr—->data) > Limit
+ {
+ int pos = find_wrap_pos(tmpstr->data, Limit_explain
+ (tmpstr—->data)[pos] = '\@"';
-+ appendStringInfo(es->str, "%s\n", tmpstr->data);
+ ExplainIndentText(es);
+ /* assuming one wrap is enough... */
+ appendStringInfo(es->str, "%s", tmpstr->data+pos+1);
+ ¥
+ else
+ appendStringInfo(es->str, "%s", tmpstr->data);

}

I /* As above, show only positive counter values. */

@R -4372,14 +4496,28 @OQ static void
ExplainProperty(const char xqlabel, const char *unit, const char xv
bool numeric, ExplainState *es)

21.2. Coedunenue enomeHHbm YUK0M

QUERY PLAN

—— s e s e
—_————————
—— e e
—— —— ——

Nested Loop Anti Join (cost=0.28..4.65

=> Seq Scan on aircrafts data ml

3 il (cost=0.00..1.09 = i

> Index Only Scan using seats_pkey on seats s RSS2 AL,
(cost=0.28..5.55 rows=149 width=4)

Index Cond: aircraft = i
(5 rous) ( ~code = ml.aircraft_code)

————
——— .
——— i ——

rows=1 width=40)

Tor ke rau 6yger ITIOCTPOEH ¥ /151 5KBMBATeHTHOrO 3anpoca 6e3 NOT EXTSTS:

=> EXPLAIN SELECT a.*
FROM aircrafts a

LEFT JOIN seats s ON a aircraf
' t_code = s.ai
WHERE s.aircraft_code IS NULL: € = s.aircraft_code

QUERY PLAN

e T
——— ———
——— e e e o e
————— e

Nesteg Loop Anti Join (cost=0.28..4.65
~> Seq Scan on aircrafts data ml é
) ¥ Cost=0.00..1.09 = i
> Index Only Scan using seats_pkey on seats s NS wide....
(cost=0.28..5.55 rows=149 width=4)

Index Cond: (aircraft = i
&5 o) ( -code = ml.aircraft_code)

——— e
—— — e
————— e

rows=1 width=40)

Hoﬂycoeau"le,'lue BRO2BNATITAOT MO e o s o oo ary



TikZ: KapTUHKA KaK Koz,

In a sense, when you use TikZ you “program”
your graphics, just as you “‘program” your
document when you use TeX.

— Till Tantau, The TikZ and PGF Packages

16.1. ,Jemoncmpaquon

# aircraft_code

* model

book — vim _query.latex

| NN

\draw [one to many] (bookings) —-- (tickets);

\draw [one to many] (tickets) —— (ticket-flights);

\draw [one to many] (flights) —— (ticket-flights); w

\draw [optional one to onel (ticket-flights) —— (I g §-;1: .

\draw [optional one to many] (aircrafts) —— (fligl S8 R SEB ¢ 3 _

\draw [one to many] (aircrafts) —— (seats); S § 3§ . 8';.3' g.gx 3 §§

\draw [optional one to many] ([xshift=-2exlairpor s=c8E S S33 8 L:l " &5

\draw [optional one to many] ([xshift=+2ex]airpor Bk ow ox éé%’ £ §§§§ gg
“r xsmzaar T

\end{tikzpicture}

\end{document}



TikZ: KapTUHKA KaK Koz,

16.2. TIpomoKos npocmbuix 3anpocoé

QUERY

TARGETENTRY I FROMEXPR SORTGROUPCLAUSE

-

RTE OPEXPR
pg_tables tableowner = ‘postgres’

RTE OPEXPR

ININEYPR R e t oid = c.reltablespace

OPEXPR 1
JOINEXPR crelkind = ANY (ARRAY[..) '.

eC @

book — vim _query.latex — 101x41
\node (query) {QUERY}
child {

node [fill=white, copy shadow={shadow xshift=0.5ex,shadow yshi
}

child {

node {FROMEXPR}
child [missing] {

b
child {
node {RTE\\ \small pg\_tables}
child {
node (top) {QUERY}
child {
node (left) [fill=white, double copy shadow={shadow xshi-
{TARGETENTRY
}
child {

node {FROMEXPR}
child [missing] {
}
child {
node {JOINEXPR}
child [missing] {
}
child [sibling distance=8em, xshift=-lem] {
node {JOINEXPR}

child [missing] {
¥

child [xshift=lem] {
node (bottom) {RTE\\ \small pg\_class}
1



TikZ: pononHeHHaqa peanbHOCTb

22.1. CoeduHeHue XeuluposaHuem

Bot npumep Takoro miana:

=> SET work_mem = '64MB " ;

=> EXPLAIN (analyze, costs off, timing off, summary off)
SELECT count (*)

FROM bookings b

JOIN tickets t ON t.book_ref = b.book_ref:

QUERY PLAN

_-.___—_—.._-.—._—_-..__—_—_—._-_—_—_—_-._____-._-.____

Finalize Aggregate (actual rows=1 Loops

=1)
-> Gather (actual rows=3 loops=1)
Workers Planned: 2
Workers Launched: 2
—> Partial Aggregate (actual ro
-> Parallel Hash Join (actu
Hash Cond: (t.book_ref
—> Parallel Index Only

ws=1 Loops=3)

al rows=983286 lLoops=3)
= b.book_ref)

Scan using tickets_book_ref. ..
Heap Fetches: @

-> Parallel Hash (actual rows=703703 1

oops=3)
Buckets: 4194304 Batches: 1 Memory Usage:
115392kB
—> Parallel Seqg Scan on bookings b (actual row
(13 rows)

=> RESET work_mem;

9TO TOT e 3ampoc, uTo s 1IOKasbIBaJl B IIPeAbIAYIIEM Daserne.

HO TAMNM TTa910 1T

He ObLI1O
Ha 9TV BepcvyM TapaHTMPOBAHHO S
"
cTpoku GbIia 3anucana Ha 0CBOOOT,

JIBKO pas:
t',0);
J | xmax | hhu | hot | t_EEié_
——p——————— f———— f————= T——

I |
c | 818 | € ‘ z : EGZZ)
Cllglg(:llt |t | (8,5

OUMCTKY:
BHI3bIBAET BHYTPUCTPAHUIHYIO
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Lpn@Tbl

Cnacubo lMapartamny 3a PT Sans, PT Serif u PT Mono

ObwenoctynHble WPU@Tbl C OTKPLITOM INLEH3MEN,
«YHUBEpCasibHble MO HAa3HAYEeHUI0, COBPEMEHHbIE

No AM3anHY M COOTBETCTBYOLWME NpeacTaBieHUam

0O XOpOoLen rpaMOTHOW KMPpUIAnLe, KOTopas He Bbi3blBaET
pa3ApaXkeHUsa y oTeYeCTBEHHbIX NOJib30BaTeNen»



CImacHbo {Or 3a [1Be Kpyrnbix

LLIpndT noctpoeH HapounTo rpybo, n3 WTPMXOB OANHAKOBOM
TONLWMHBI. HUKaKMX ONTUYECKMX KOMMEHCATOPOB, HUKAKUX
XUTPOCTEN HA CTbIKaxX M crmbax. @akTnyeckn — TpybocBapka
M aueTnneHoBas peska. Bce oTCbINKKU WpUdTa —

K KOHCTPYKTUBU3MY, XOTA TOIrdd TAK HE AE/1d]IN. CI >d

— FOputi lopdoH, KH1ra npo Mon BYKBbI -'U'
AT



O cnoHe

Here is no creature among all the Beasts

of the world, which hath so great and ample
demonstration of the power and wisdom

of Almighty God as the Elephant.

— Edward Topsell,

The History of Four-footed Beats and Serpent
London, 1658



CKOpPO U Ha aHINIMUCKOM

ToT nepeBog, Xopou, KOTOPbIKM MO BO3MOXXHOCTH

Hanbosiee TOYHO COOTBETCTBYET OPUTUHANY,

HO BMecCTe C TeM NPOU3BOAUT BreYaT/IeHHe,

6yaToO HAaNMCaH OH Ha S3blKe NepeBoaa. Egor Rogov

— Kamo Jlomb, Kak s n3y4yato a3blku POStgresQL
Internals

| NN
#. type: Plain text

#: ../po/_about.latex:48
msgid nun

book_en — vim po/_about

" OpPUEHTUPYICb Ha YUTaTeNen, UMewWnX onpeneneHHbn OonbiT UCMOoNb30E
"PostgreSQL u xoTa 6b B 0obwmx 4YepTax npepcrtasBngwouux cebe, 4TOo K ¢

"coBCeM HOBMYKOB TeKCT bymeT TaxenoBaT. Hanpumep, 8 HWU cCloBa He ( This is Part I of the book.
) The other parts will follow soon:
Kak ycTaHaBnMBaTb cepBep, BBOAMTb KomaHAp B \\prog{psql} wnu wuai IL. Buffer Cach
. Buffer Cac| d WAL
"KOHPUrypaunmoHHble napameTpbl. " 1L Locks .
- Loc
msegstr "
. i 4 IV. Query Execution
I assume that the reader has already tried using PostgreSQL and

: : V. Index Typ
"some general understanding of how 1t works. For entry-level use ®



KTO X0o4yeT HannucaTb CBOK KHUTY?

YeM Mbl MOXXEeM NOMOYb:

* obpaTHas cBsI3b

° penakTypa

° MOAroTOBKA K Nevyatu
° n3paHue



3d BHHMaHHe
OcTaniMcb BONpocChI?
edu@postgrespro.ru
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