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blogonlymail 8 months ago

Hy>XHO pyKWn oTopBaTb TEM, KTO NpuayMan B pensaymuoHHy 6a3y Json nuxaTb.

OTKPbINK AWNK NaHAoPb! ANA BCAKUX Ny3ep-pa3paboTYMKOB.
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blogonlymail 8 months ago

Hy>XHO pyKK oTopBaTh TEM, KTO NpuayMas B penaLuuoHHy 6a3y Json nuxaTb.
OTKpbINKU AWMK NaHAopbl AN5 BCAKUX Ny3ep-pa3paboTymKoB.
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rcF -— = /= /= = = = = = = —'-I-__—___ _____ |

| <changeSet 1d="8" author="sazonovfm"> create table events |
| <createTable tableName="events"> ( I
| <column name="event_id" type="varchar(36)"> event_id varchar(36) not nulll
| <constraints primaryKey="true"/> primary key, I
</column> payload varchar
| <column name="payload" type="varchar"/> ); |
| </createTable> I
I </changeSet> I



a .: . - = - ; - . - - ™ - - - L £ - % "'h

= - B - - - . - - L] L]

= i - - 'y - L - - .
a - - - - & . % & %
W . .
-
N e
-
- . - . .

- m - - -

= - - . & -

- - &
- = " - s -
- - - -

" " - LA | ™ ) "L . i &
- £ ‘
’ : L
- | i '
. . . ] 4 3 " § h' . v b L] .. »
- -. P B " .i. . . " . ’




-
=
- - = = -
= -
- -
- [ —_—
- - -
- ' 2= r L
= - "
- - - =
L = L] -
" Ll & i
. ™
- -
= - -
- x
i - - -
- y .-
1 '- - v -
- -
L] - -
L
#
- - -
= =
= E #
- -
] . & L
- - i =
= a - "
- - -
- - -
-
= - = - - -
- -
-
- - . &8
L] L]
B
l - =
= - [
=
.-. "
» Ll
- - = 3
-
- - - - L ]
™ = = & .
. - L] -
w
= & - " o
-
-
& I
" I I J y
s & e r
. 1 -
L] - & - - -
=
o . L] =
- - - -
&
. . o - b - - =
" Y m - ] L
. L]
L - L] - 4
]
&
L - B -
- -
®
3 s -' -
- "
- z = - - L] -
= & ' -
& = A " L - & -
] L] L] -
LY - - " - L = -3
L = & = L
-~ . - ' - .
= a
% & " - - . -
- [ L] =
- = - - " g W -
e L & g
- ®
-‘: - . L] I-: "..
L] - - &y & E
L - " L] ‘ = & = ¥
? - " - .
i, T L R -,
- -
= " - & -
= . i & L . -
=W
& - " . -
- . ® 4 . PR ey
: . - ' - -
- s s W
b ‘-. -y 5 - -
5 2 " - I
LY - - ", "
&
. '] L] - W
=
- '] -I- ‘- L™ & " - :
@ - - . - S
" " L B L " o
- ¥ L -
- - =
- - x - b
i o 1 o i e & ’ %
" ] W F . = - B b
- > & =
LY L] ..
= » i -,
" e . -
", L]
L ] = ™ &
L] = i L8 o X L
% L] N l'+ L ._ &
¥ 3 -
= & = b - = % . 4
. w ¥ - [ -
s * - . fa - -l' -
i
& - L] . ™ s
L] W J - .‘ I ™ a
- . " N . - o g
= - =
L M L L]
L1 L B ]
- N - ™ ‘
v
"
® - =
u u [ 1
" - ] ®
- .
L] - - ¥
- L]
u

-

THo# oGnacTH

HbIX YN

-
- -

. -
-

i
¥

0CTPOB PENALUMON

= % o
LY
L]
‘ uw N
LR

L

L] e
.
-
LY 3 b
. W L1
LY k. &
LY
- _‘ . ‘
.“r
- LY
W i v
+ " « kN
5 . . -
e L]
. :n N o % Ny .
. n ¥ . &
™ L
."“h. . 1‘ < .
L]
. " L LY
. " wy .
W (Y L
L " ‘-
&
y
3 L :‘ - . -
w
- .- '1.,,‘
L1 &
w L L] L]
“‘ ‘-i - " %
9 ~ . ‘.- L]
L] L 1 *
% [ - ". |" . y
. -l . piiay
. LY
& n A . & .
- : e 1
L . LY L]
. N - T
FI ¥ . ._ 4 .
X : y 1
‘ N - . - *"‘_ " &
% & _ % 5 M .
& .Y %
% ‘I. ‘1“.‘
-

IMATEIK

HOCTK

R




[loroBopbl

[loroBopbl

HAKMO
[1l0roBOpPbl

30VMO




Table inheritance




Table inheritance

[loroesop
IDEHTUOUMKATOP OOroBopd
[loroBop HANMO vn porosopa [loroBop 3aMMO
NoeHTUPUKaTop AOrosopa TexkcT porosopa NoeHTndrkaTop oorosopa
HoMep nacnopTa paboTHUKO Cpok 3anma

Homep nacnopTa HOHUMATENS CyMMa 3am1Ma



[loroBop HOUMO
VipeHTudmkaTop gorosopa
HoMep nacnopta paboTHUKA

HOMGD MNacrnopTa HaAHNMMATe A

i
"agreement_1d": 12345,
"agreement_type": "HIRE",
"content": "hello",
"employer_passport": 12345678,
"employee_passport": 23456789
I

Table inheritance

[loroesop
IDEHTUOUMKATOP OOroBopd
Tnn poroBopa

TekcT porosopa

HoMep nacnopta paboTHUKA

HoMep nacnopTa HOHMMATENY

CpokK 3amMMa {

CyMMa 3amnMa

[loroBop 3anma
IneHTndumkaTop gorosopa

CpoK 3a1Ma

CyMMa 3a1Ma

"agreement_1d": 1234,
"agreement_type": "LOAN",
"content": "hello",
"amount": 789,

"duration": 60
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Kaxkabiv TOBAD YHUKANEH




EAV LEntity Attribute Value)



EAV (Entity Attribute Valuel

SHOYEeHue CywHoOCTb
NOEHTUPUMKATOP CYLLHOCTU NOEHTUNPUKATOP CYLLHOCTW
Ha3BaHME aTpnbyTa
SHO4YeHne aTpmnbyTa

DBA oAoopaeT



EAV (Entity Attribute Valuel

3HAYeHue CyLWHOCTDb
NDEHTUPUKATOP CYLLLHOCTW NOEHTUPUKATOP CYLLHOCTW
Ha3BaOHUE aTpnbyTaO
SHAa4YeHune aTpumbyTa

{
agt: 1234,
"Length": 20,
"weight": 76,

nBA 0“““““3"' "material": "metal"



EAV (Entity Attribute Valuel

ID cyuwyHoctTu Has3BaHue 3HA4YEeHue

123 weight 70
123 height 30
123 material metal
123 age 21
123 city Agraba
127 weight 70
127 height 30

g 129,

"welight": 70,
"height": 30,
"material": "metal",
"age": 21,

"city": "Agroba"



EAV (Entity Attribute Valuel

ID cywHoctTn weight height material age city
123 70 30 metal 21 Agraba

127 70 30 Nnull null  null

g 129,
"welght": 70,
- "helght": 30,
i'ie““|“ = "material": "metal",
lS““ "age": 21,
"city": "Agroba"



EAV (Entity Attribute Valuel

FrontEnd

b/l

g~ 128,
"weight": 70,
"height": 30,
"material": "metal",
"age": 21,
"city": "Agroba"

{

4™ 129,
"weight": 70,
"helght": 30,
"material": "metal",
"age": 21,
"city": "Agroba"
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BHELIHWe koAbl MPOAYKTOB

BHewHaa Guctema NPOAYRT

RUTT_INK BEST_PHONE

"HUTT_INC" : "BEST_PHONE"
"TRADE_FED"™ : "ULTRA_PHONE"
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BHewHaa Gucrema 3AABKa

EAV JSON

smurf km_232_f112




[10JIHbIC ONUCAHNA NNOAYKTOB

apps
— app_id
utt_apps
app-—id - Zsrli;_proy tmfje_fed_a pPps
exp_date app_id
collector smurf
pars

EAV JSON

smurf km_232_f112




HakK XpaHartca oonbiluMe 00bEKThI

PERSON

Name About
Nnbs Becénbin
dépop YMHbIW
AnekcaHap TBOpUYECKUN
OKCaHQ JNlyywas
Oner CornacHo «lloBecTn BpeMeHHbIX neT»,

Oner 6bin poanyeM (ConaeMeHHNKOM)
Popuka. B.H.TaTuwes coO CCbIJIKOW HA
MOOKWUMOBCKYIO NETOMNUCb CYUTAET €50
LYPWUHOM — BPATOM XeHbl POpUKQA,
10Mh KOTopyto HasbiBaeT EparHpoin[7]. TouHoe
npoucxoxpeHune Onera B «lloBectu
BPEMEHHbIX NIET» HE YKO3bIBAETCH.
[TpenaHna, CBA3AHHbIE C €ro JIMYHOCTLIO,
COXPAHUNINCH TAKXE B NONYMUPUYECKOMN...

Merabautbl TeKCTA



HakK XpaHartca oonbiluMe 00bEKThI

PERSON TOAST

Name About
Nnbs Becénbin
depop YMHbIV
AnekcaHap TBOpUYECKUN
OkcaHa Jlyywas
Oner m CornacHo «IMoBecTu BpeMeHHbIX net», (8 kb)
Oner 6bin poanyem (conneMeHHNKOM) (8 kb)
Piopuka. B.H.TaTuweB CoO CCbIJIKON HA (8 kb)
VOOKMMOBCKYH JIETOMNCH CUYUTAET ero (8 kb)
LIYPUHOM — BPATOM XEHbl PHOpUKAQ, (8 kb)
10Mh KoTopyto HasbiBaeT EdaHpgon|[7]. TouHoe (8 kb)
npoucxoxpgeHune Onera B «lloeectu (8 kb)
BPEMEHHbIX NEeT» He YKA3bIBAETCH. (8 kb)
NpenaHus, CBA3AHHbIE C ero NMMYHOCTLIO, (8 kb)
COXPAHUMUCH TAKXe B nonymudundeckon (8 kb)

Merabaurbl 'I'BHG'I'EI

(00 OOHOro r;MrabanTa)




The TOAST management code is triggered only when a row value to be stored in a table is wider than
TOAST_TUPLE_THRESHOLD bytes (normally 2 kB). The TOAST code will compress and/or move field values out-of-line
until the row value is shorter than TOAST_TUPLE_TARGET bytes (also normally 2 kB, adjustable) or no more gains can
be had. During an UPDATE operation, values of unchanged fields are normally preserved as-is; so an UPDATE of a
row with out-of-line values incurs no TOAST costs if none of the out-of-line values change.

The TOAST management code recognizes four different strategies for storing TOAST-able columns on disk:

e PLAIN prevents either compression or

out-of-line storage; furthermore it disables use of single-byte

headers for varlena types. This is the only possible strategy for columns of non-TOAST-able data types.

e EXTENDED allows both compression and out-of-line storage. This is the default for most TOAST-able data
types. Compression will be attempted first, then out-of-line storage if the row is still too big.

e EXTERNAL allows out-of-line storage but not compression. Use of EXTERNAL will make substring

operations on wide text and bytea co
these operations are optimized to fetc
compressed.

umns faster (at the penalty of increased storage space) because

1 only the required parts of the out-of-line value when it is not

e MAIN allows compression but not out-of-line storage. (Actually, out-of-line storage will still be performed
for such columns, but only as a last resort when there is no other way to make the row small enough to

fit on a page.)



The TOAST management code is triggered only when a row value to be stored in a table is wider than
TOAST_TUPLE_THRESHOLD|bytes (normally 2 kB). The TOAST code will compress and/or move field values out-of-line
until the row value is shorter than TOAST_TUPLE_TARGET bytes (also normally 2 kB, adjustable) or no more gains can
be had. During an UPDATE operation, values of unchanged fields are normally preserved as-is; so an UPDATE of a
row with out-of-line values incurs no TOAST costs if none of the out-of-line values change.

The TOAST management code recognizes four different strategies for storing TOAST-able columns on disk:

e PLAIN prevents either compression or

out-of-line storage; furthermore it disables use of single-byte

headers for varlena types. This is the only possible strategy for columns of non-TOAST-able data types.

e EXTENDED allows both compression and out-of-line storage. This is the default for most TOAST-able data
types. Compression will be attempted first, then out-of-line storage if the row is still too big.

e EXTERNAL allows out-of-line storage but not compression. Use of EXTERNAL will make substring

operations on wide text and bytea co
these operations are optimized to fetc
compressed.

umns faster (at the penalty of increased storage space) because

1 only the required parts of the out-of-line value when it is not

e MAIN allows compression but not out-of-line storage. (Actually, out-of-line storage will still be performed
for such columns, but only as a last resort when there is no other way to make the row small enough to

fit on a page.)



The TOAST management code is triggered only when a row value to be stored in a table is wider than
TOAST_TUPLE_THRESHOLD|bytes (normally 2 kB). The TOAST code will compress and/or move field values out-of-line

until the row value is shorter than TOAST_TUPLE_TARGET bytes (also normally 2 kB, adjustable) or no more gains can
DATE of a

be had. Durin https://github.com/postgres/postgres/blob/master/src/include/access/heaptoast.h
row with out-

#define TOAST TUPLES PER PAGE 4
The TOAST MY udefine TOAST TUPLE THRESHOLD MaximumBytesPerTuple(TOAST TUPLES PER PAGE) Sk

® PR s#define TOAST TUPLE TARGET TOAST _TUPLE_THRESHOLD le-byte

“--— Jl VGO ALV eS. IV DU ] ALCEY TU JIL o JIrrTur -atatypes.

e EXTENDED allows both compression and out-of-line storage. This is the default for most TOAST-able data
types. Compression will be attempted first, then out-of-line storage if the row is still too big.

e EXTERNAL allows out-of-line storage but not compression. Use of EXTERNAL will make substring
operations on wide text and bytea columns faster (at the penalty of increased storage space) because
these operations are optimized to fetch only the required parts of the out-of-line value when it is not
compressed.

e MAIN allows compression but not out-of-line storage. (Actually, out-of-line storage will still be performed

for such columns, but only as a last resort when there is no other way to make the row small enough to
fit on a page.)



The TOAST management code is triggered only when a row value to be stored in a table is wider than
TOAST_TUPLE_THRESHOLD|bytes (normally 2 kB). The TOAST code will compress and/or move field values out-of-line

until the row value is shorter than TOAST_TUPLE_TARGET bytes (also normally 2 kB, adjustable) or no more gains can
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be had. Durin https://github.com/postgres/postgres/blob/master/src/include/access/heaptoast.h
row with out-
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® PO 4define TOAST TUPLE TARGET TOAST _TUPLE_THRESHOLD le-byte

*--— Jl valicliiga tyuos. Uiy U wjle AL rEy 10U JIL o JIrrTur -atatypes.

FFFF F Fe default for most TOAST-able data

\ FFFFFFFhe row is still too big.

e EXTENDED allows both compr
types. Compression will

e EXTERNAL allows out FFFFFF aL will make substring
operations on wide ‘ FFF UL reased storage space) because
these operations ar it-of-line value when it is not
compressed. L:JLLUUL:J

e MAIN allows compre UUUUY e storage will still be performed
for such columns, bu UUUU make the row small enough to

fit on a page.)

UUUU-




A

3] -5 e [m]

Kak xpaHutb JSON B 6a3e faHHbIX






name author

Empire V Pelevin
Lord of the rings | Tolkien
Invincible Lem
Worm Wildbow
Same old story | Goncharov
Harry Potter Rawling
Clean Code Martin
Spectre general | Cogswell
Diaspora Egan

Harry Potter Yudkovski

country

Russia
Britain
Poland
Canada
Russia
Britain
USA

USA
Australia
USA

rating

OO 00 WO0H OO0



name author country

Lord of the rings | Tolkien | _Britain
Worm ‘Wildbow | Canada

Harry Potter | Rawling | Britain

Spectre general | Cogswell USA
Diaspora Egan Australia

nhame = null
author = null
country = null
rating = 5

rating

6

4




name author country | rating

Lord of the rings | Tolkien Britain 6
Invincible Lem Poland 5
Worm Wildbow Canada i
Same old story | Goncharov Russia 5
Harry Potter Rawling Britain 3
Clean Code Martin USA 5
Pelevin Spectre general | Cogswell USA 4
Diaspora Egan Australia 2
Harry Potter YudkovskKi USA 5

hame = null
author = Pelevin

T e e
rating = 5




select

*
from
book Db
where
1=1
and (b.name = :name or :name is null)
and (b.author = :author or :author is null)
and (b.rating = :rating or :rating is null)

and (b.country = :country or :country is null)




select

*
from
book Db
where
1=1
and (b.name = :name or |:name is null|
and (b.author = :author or :author is null)
and (b.rating = :rating or :rating is null)

and (b.country = :country or :country is null)




select
*
from
book Db
where
1=1
and (b.name = :name or |:name is null|
and (b.author = :author| or :author is null)
and (b.rating = :rating| or :rating is null)
and (b.country = :country|or :country is null)

7




INeKNacHbIN PENAKTONVHI
bbINo: GCTaneo:

String sql = " select b from Book b where 1=1
+ (filter.getAuthor() == null ? "* ' select b Trom book b where }
" and b.avthor = :author " 1 1=1 .
) " and (b.author = :#{#filter.auvthor} "
+ (filter.getCountry() == null ? "" : " op :#{#filter.auvthor} is null) y
' and b.country = icountry” " and (b.rating = :#{#filter.rating} "
| + (filter.getRating() == null ? "" : ) ar :#{#filter.r*ating} is null) )
" and b.rating = :rating " " and (b.country = :#{#filter.country} "
) " or #{#filter.countryl is null) !
+ (filter.getName() == null ? "" : " and (b.name = :#H{#filter.name} .

and b.name = :name " or :#H{#filter.name} is null) "

RDATKOCTDb - CECTPA TaNaHTa

+ + + + + + + + +



INeKNacHbIN PENAKTONVHI
~ bbino: GCTaneo:

public List<Book> findByFilterJpglTypical(BookFilter filter) {
if (filter.isEmpty()) {

return Collections.emptylist(); " Select b -Fr\c}m Book b Whe r\e N
S
String sgql = " select b from Book b where 1=1 " " . "
+ (filter.gethuthor() = null 2 "" : 1—1

" and b.avthor = :author "

1 . " and (b.author = :#{#filter.avthor} "

+ (filter.getCountry() = null ?

" and b.country = :country"

| " or :#H#filter.auvthor} is null) :

+ (filter.getRating() = null ? "" ;:

;R " and (b.rating = :#{#filter.rating} "

+ (filter.getName() = null 2 "

q EAS— | " or :#H#filter.rating} is null) "
final var em = emf.createEntityManager(); " and (b . Countl‘\y r— :_#:{#-Fi'l_tep . COUntr‘y} 1

final var query = em.createQuery(sql, Book.class);

if (filter.getAuthor() == null) {

" or :#H#filter.country} is null) L
query.setParameter(”avthor", filter.getAuthor()); 3
} " and (b.name = :#{#filter.name} "

if (filter.getCountry() == null) {
query.setParameter("country”, filter.getCountry()); T

, ' or :#H#filter.name} is null) i

if (filter.getName() == null) {
gquery.setParameter("name", filter.getName());

}

if (filter.getRating() == null) {
query.setParameter("rating”, filter.getRating()); -

}

return query.getResultlist();

+ + + + + + + + +



: =i |
(b.name = :name or :name is null)
(b.author :author or :author is null)
(b.rating ‘rating or :rating is null)

(b.country = :country or :country is null)




,0 Baeldung Start Here Courses. Guides. About. )

3.3. Ignoring null Parameters Using the @Query Annotation

We can avoid creating additional methods by using the @Query annotation and adding a small
complication to the JPQL statement:

@Query ("SELECT ¢ FROM Customer ¢ WHERE (:name is null or c.name = :name) and (:email is null"
+ " or c.email = :email)")

List<Customer> findCustomerByNameAndEmail(@Param("name") String name, @Param("email") String

email);

Notice that if the: email parameter is null

email is null or s.email = :email

Then the clause is always frue and so doesn't influence the whole WHERE clause.

Let's make sure that this works:

List<Customer> customers = repository.findCustomerByNameAndEmail("D", null);

assertEquals (2, customers.size());



Start Here Courses. Guides. About.: 3

where (? is null or customer®_.name=?) and (? is null or customer®_.email=?)

With this method, we are putting trust in the database server to recognize the clause regarding our
query parameter being null and optimize the execution plan of the query so that it doesn't have a

significant performance overhead.|For some queries or database servers, especially involving
|a huge table scan, there could be a performance overhead.




Start Here Courses. Guides. About.: 3

where (? is null or customer®_.name=?) and (? is null or customer®_.email=?)

With this method, we are putting trust in the database server to recognize the clause regarding our
query parameter being null and optimize the execution plan of the query so that it doesn't have a

significant performance overhead. For[some|queries or database servers, especially involving
a huge table scan, there could be a performance overhead.




.. App

select b from Book b where
1=1
and (b.author = :#H#filter.author}
or :#{#filter.avthor} is null)
and (b.rating = :#H{#filter.rating}
or :#{#filter.rating} is null)
and (b.country = :#{#filter.country}
or :#{#filter.country} is null)
and (b.name = :#{#filter.name}
or :#{#filter.name} is null) .

+ + + + + + + + +

) List<Book> findByFilterOrIsNull(@Param("filter")

BookFilter filter);:

name = null
author = Pelevin
country = Russia
rating = 5

[InaHbI 3anpocoB

select

*

from
book b
where
1=1
and (b.name = :name or :name is null)
and (b.author = :author or :author is null)
and (b.rating = :rating or :rating is null)

and (b.country = :country or :country is null)




name

Lord of the rings | Tolkien | Britain | 6

Worm

author country

Wildbow

Harry Potter

Spectre general | Cogswell USA
Egan Australia

Diaspora

hame = null
author = null
country = null
rating =5

rating

[InaHbl 3anNpoCcoB

select
*
from
book b
where
1=1
and (b.name = :name or :name is null)
and (b.aguthor = :author or :author is null)
and (b.rating = :rating or :rating is null)
and (b.country = :country or :country is null)




name author country

rating

Lord of the rings 6

Worm ' Wildow Canada

4

Spectre general | Cogswell USA 4

Diaspora Egan Australia 4

Harry Potter Rawling Britain 3
UHACKC

name = null a

author = null
country = null
rating =5

[InaHbl 3anNpoCcoB

select
*
from
book b
where
1=1
and (b.name = :name or :name is null)
and (b.aguthor = :author or :author is null)
and (b.rating = :rating or :rating is null)
and (b.country = :country or :country is null)




[InaHbl 3anpocoB

select

*

T'r
% .
<. B =
|I:|llllljli 1|uklililhdli :!i;'nlhllklhllll ol
! |
v - i Y\ = - =
-

ncaliy
from

book b

A

name = null MHACKE § were

aUthor — nUII and (b.name = :name or :name is null)

and (b.guthor = :author or :author is null)

Country = nu" and (b.rating = :rating or :rating is null)
rating = 5 and (b.country = :country or :country is null)




i 1 C

hame = null
author = null
country = null
rating = 5

JI‘!. ‘ '
:Zk‘;’ 3
ViR
v ™ —— 1 U\ = - =

A
MHACGRKC

"R TAMSRE MHAEKC ECTD!

from

book b
where

1=1
and (b.name = :name or :name is null)

and (b.aguthor = :author or :author is null)
and (b.rating = :rating or :rating is null)
and (b.country = :country or :country is null)




FULLTABLESCAN!

from

book b
where
1=1
and (b.name = :name or :name is null)

and (b.aguthor = :author or :author is null)

and (b.rating = :rating or :rating is null)

and (b.country = :country or :country is null)
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Table 1-7 Optimizer Features for Oracle Database 12c and Later Releases

Features 12.1.0.1 12.1.0.2 12.2.0.1 18¢c 19¢
All optimizer features listed in Table 1-6 X X X ¥ X
Adaptive Query Optimization X X X X X
Online statistics gathering for bulk loads X b X X X
Session level statistics for Global Temporary Tables X ¥ X * X
Multi-table left outer joins X X X A X
Table 1-6 Optimizer Features for Oracle Database 1lg Releases Lateral views X ¥ ¥ . X
Features 1.1.0.6 1107 1.2.0.1 11.2.0.2 11.2.0.3 11.2.0.4 Batch table access by rovnd X X X X X

Adaptive cursor sharing b ® ¥ Null accepting semi joins A " X N K
Join predicate pushdown ¥ Scalar subquery unnesting X x ¥ ® ¥
Use extended statistics to estimate selectivity Conversion of joins that produce unnecessary duplicates to X X X X X
semi-joins
Use native implementation for full outer joins
| 1 X x X X X
3 ert i

Partition pruning using join filtering
4 X X
Group by placement optimization b - b b
pr : : X * X
Mull avrare antijoins X b4 b4 ) X
upport cle Database In-Memory ¥ * X
Join predicate pushdown x » ! x
- Inination X 1{ X
Jomn Factonzation = b
Query query processing K X X
Carchnality Feedback X X
5 X A X
Subquery Unnesting x }: X x
Support tor shard® ¥ X X
Subquery Coalescing x » x 4
Expressiaon trackin H o "
Table Expansion A ! 4 X F i
Filteting Join Elimination " y ” " Space-saving algorithm for partition synopses X X X
| [ ] & o & F
Dynamic statistics enhancements X Oracle In-Memory Database statistics A X X
Suppaort for sharding X X x
Cost-based OR expansion X X X
Sub-guery elimination ¥ . y
Multi-column key join alimination ¥ * X
S0 Quarantine X
Gathering and use of real-time statistics X

Use of automatic indexes K
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Planner Method Configuration

20.7.1. Planner Method Configuration

These conlipuration parameters g method of influencing the query plans chosen by the guery optimizer. IF the

default plan chosen by the optimi
configuration parameters to fore
choson I::..l the ophmizer includoe 2
increasing the value of the defa

for specific columns using ALTE

enable_async_append (boalean)

W

Enabiles or disables the query planmer's use of asy e append plan types

enable_biteapscan (boolean)

Enables or disables the query planner’s use of bi I%5 o
enable_gathermerge {(booleéan)

Enables or disables the query planner’s use of erge plan Lis
enable_hashagg (booclean)

Enables or disables the qLbery planner's use of hashed JEEregation plan Lypes, The default is on

(%

enable_hashjoin (boolean)
Enaliles or disables the guery planner's use of hash-join plan types, The default 5 on,
enable_incremental sort (boolean)

Enables or disables the query planner's use ol incremental sort steps, The default is on.

enable_indexscan (boolean)

Enables or disables the guery planner’s use of index-scan plan types. The default is an.
enable_indexonlyscan (boolean)

Enables or dizsables the query planner's use ol indak-anly-scan plan types (see Section 11.9). The default is on,
eriable material (boolean)

Enables or disables the gquery planner's use of materialization, It is impossible to suppress materialization entirely,
But turning this vanable off prevents the planner from msaerting matenialize nodes excopt in cases whiere it kS

reguired for correctness. The default |5 on
enable_memolze (boolean)

Enables or disables the query planner's use of memaoize plans for caching results from parameterized scans inside
nested-loop joins. This plan type allows scans to the underlying plans to be siapped when the results for the current
parameters are already in the cache. Less commanly looked up results may be evicted from the cache when more

SpaCe 1S required 1or nes entries. The default 15 on

constraint_axclusion (2num)

Controls the query planner's use of table constraints to optimize queries. The allowed values of
constralnt_exclusion are on{examine constraints for all tables), of F {(never examine constraints), and partition
[exarmine constraints only for inheritance child tables and UNION ALL subgqueries), partition Is the default setting. It
1% l_'lr[L'l'l LG '.".'l'.l"- traditional inheritance trees 1o 'I"-|.."!l.:".-'l.' :.:L'rflilr.'llfJ!IL?.!

When this parameter allows it for a particular table, the planner compares guery conditions with the table's CHECK

Constraints, and omits SCanning tabklos for which the conditions cantracict the constraints, For example

CREATE TABLE parent{key integer, ...}:
CREATE TABLE childleéed|check (key between 1282 and 199%9)) INHERITS(parant],
CREATE TABLE childZage(check (key between 2888 and 2999)) INHERITS{parant};

SELECT * FROM parent WHERE key = 240@;

With constraint exclusion enabled, this SELECT will not scan childiees at all, improving performance.

Currently, constraint exclusion is enabled by default only for cases that are often used to implement table
partiticning wia inheritance treas. Turning it on for all tables imposes extra planning overhead that is guite noticeable
on simple gueries, and most often will yield no benefit for simgle gueries. If you have no tables that are partitioned
using traditional inheritance, you might prefer to turn it off entirely, (Note that the equivalent feature for partitioned
tables is controlled by a separate parameter, enable_partition_pruning.)

Refer to Section 5.11.5 for more information on using constraimt exclusion toimplement partitioning,

curser_tuple_fraction (floating polnt)

Sets the planner’s estimate of the fraction of a cursors raws that will be retrieved, The default is 0.1, Smaller values
of e the planner towards using “fast start”’ plans for cursors, whiich will retrieve the first few rows

: (o fetch all rows. Larger values put more emphasis on the total estimated

ke repular guerkes, considering only the total

The |;_||=|rlr|=_'-r welll prer

T values red

have no more than this TTHATTY

efault is eight. For more

used by PostereSOL, if available (see Chapter 32). The default is on

The planner will Fewrite D NOIN consirucls (except FULL J0IMs) into lists ol FROM items whenewer a list of no

maore than this many items would result, Smaller values reduce planning time but might yield inferior guery plans

By detault, this varkable is set the same a5 feom_ocollapse limlt, which is appropriate for miost uses, Setting it to 1
prevents any reordering of explicit 30INs. Thus, the explict join order specified in the guery will be the actual order in
which the relations are joined. Because the gquery planner does nol always choose the optimal join order, advanced
users can elect to tempararily set this variable to 1, and then specify the join aorder they desire exphicitly. For more
information see Section 14.3.

Setting this value to geqo_threshold or more may frigger use of the GEQO planner, resulting in non-optimal plans
See Section 20.7.3.

plan_cache_mode (enum)

Prepared statements (either explicitly prepared or implicitly generated, for example by PL/pg=0L) can be executed
wsing custom or generic plans. Custom plans are made afresh for each execution wsing its specific set of parameer
values, while gonoric plans do nat rely an the paramater values and can be re-used across executions. Thus, use al a
generic plan saves planning dmae, but of the ideal plan depends strongly on the parameter values then a generic plan
may e inerficrent The choice botwenn theso agptions 1S normally madae |L:f.|!-rr|.11|-::.|I|',.'_ bBut it can e overridden with
plan cache mode. The allowred values are auto (the default), force custom plan and force generic plan, This
setting is comsidered when a cached plan is 1o be executed, not when it s prepared. For more information ses
PREPARE




plan _cache _mode (enum)

Prepared statements (either explicitly prepared or implicitly generated, for example by PL/pgSQL) can be executed using custom
or generic plans. Custom plans are made afresh for each execution using its specific set of parameter values, while generic plans
do not rely on the parameter values and can be re-used across executions. Thus, use of a generic plan saves planning time, but if
the ideal plan depends strongly on the parameter values then a generic plan may be inefficient. The choice between these options
Is normally made automatically, but it can be overridden with plan_cache_mode. The allowed values are auto (the default),
force_custom_plan and force_generic_plan. This setting is considered when a cached plan is to be executed, not when it is

prepared. For more information see PREPARE.
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select b from Book b where
1=1

and (b.author = :#q#filter.authoryt
or :#H#filter.author} is null)

and (b.rating = :#q#filter.rating}t
or :#H#filter.rating} is null)

and (b.country = :#{#filter.country}
or :#H{#filter.country} is null)

and (b.name = :#{#filter.name}
or :iH#filter.name} is null)

INeKNacHbIN PENAKTONVHI

+ + + + + + o+ + 4

Ctano:

String sql = " select b from Book b where 1=1
+ (filter.getAuthor() == null ? "" :
"and b.author = :author "

+ (filter.getCountry() == null ? "" :
"“and b.country = :country"

+ (filter-QEtRating() == TytiL ? .
" and b.rating = :rating "

+ (filter.getName() == null ? "" :
"“and b.name = :name 4

)3
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books
id | author id title rating | version

111 1 | BnacmenuH koney | 6 | 001
231 1 | Cummipusauod | 5 | 1
31 1 | = Xo6bum 1 4 | 1
41) 2 | roppullommep | 3 | 1
531 2 | ogHmacmuveckue 36epu | 3 | 1
S5zl 3 1 = Compuc 1 S5 | 1
731 3 | = @uacko 1 S5 | 1
771 5 | Mepanpecmono8 | 2 | 1

Nl
O Y Y LY LY L) L

81 7 | Yucmas apxumekmypa | S5 | 1
101
update books update books
set set
version=2, version=2,
rating=7 title="'WpgeanbHbin NporpaMMUCT'
o o ONnTMMMCTUYECKan
id=11 and id=101 and GHOKMPOBKa

version=1 version=1




books
id | author id title rating | version

111 1 | BnacmenuH koney | 6 | 001
231 1 | Cummipusauod | 5 | 1
31 1 | = Xo6bum 1 4 | 1
41) 2 | roppullommep | 3 | 1
531 2 | ogHmacmuveckue 36epu | 3 | 1
S5zl 3 1 = Compuc 1 S5 | 1
731 3 | = @uacko 1 S5 | 1
771 5 | Mepanpecmono8 | 2 | 1
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books
id | author id title rating | version

111 1 | BnacmenuH koney | 6 | 001
231 1 | Cummipusauod | 5 | 1
31 1 | = Xo6bum 1 4 | 1
41) 2 | roppullommep | 3 | 1
531 2 | ogHmacmuveckue 36epu | 3 | 1
S5zl 3 1 = Compuc 1 S5 | 1
731 3 | = @uacko 1 S5 | 1
771 5 | Mepanpecmono8 | 2 | 1
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version=2,
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books
id | author id title rating | version

111 1 | BnacmenuH koney | 6 | 001
231 1 | Cummipusauod | 5 | 1
31 1 | = Xo6bum 1 4 | 1
41) 2 | roppullommep | 3 | 1
531 2 | ogHmacmuveckue 36epu | 3 | 1
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spring:
datasource:
hikari:
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maximum-pool-size: 5
idle-timeout: 60000
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management.endpolnt.liqulibase.enabled=false

public class JpaConfiguration {
(@Bean
public DataSource wrappedDataSource(

@Value("${spring.datasource.url}") String url,

@Value("${spring.datasource.driver-class-name}") String driverClassName,

e B e e T e e e e o e B o T D

@Value("${spring.datasource.password}") String password) {
return DataSourceBuilder.create()

] (]
| | | .driverClassName(driverClassName)

.url(url)
.username (username)
.password(password)
build();
}
b |

e




management.endpolnt.liqulibase.enabled=false

public class JpaConfiguration {
@LiquibaseDataSource
@Bean
public DataSource wrappedDataSource(

@Value("${spring.datasource.url}") String url,

@Value("${spring.datasource.driver-class-name}") String driverClassName,

e @Value("${spring.datasource.username}") String username,
@Value("${spring.datasource.password}") String password,

@Value("${spring.datasource.hikari.maximum-pool-size:5}") int poolSize,

@Value("${spring.datasource.hikari.minimum-idle:1}") int minimumIdle,
@Value("${spring.datasource.hikari.idle-timeout:60000}") long idleTimeout

) 4

DataSource ds = DataSourceBuilder.create()
.driverClassName(driverClassName)
.username (username)

& &
.password(password)

1
1l

.build();

if (ds instanceof HikariDataSource) {
((HikariDataSource) ds).setMaximumPoolSize(poolSize);
((HikariDataSource) ds).setMinimumIdle(minimumIdile);
((HikariDataSource) ds).setIdleTimeout(idleTimeout);

}

return ds;

}




management.endpolnt.liqulibase.enabled=false

12 14 @Enablelpafuditing
13 15 public class JpaConfiguratien {
16 + @LiquibaseDatasource
14 17 {Bean
15 18 public DataSource wrappedbataSource(
16 19 @Value{"S{spring.datasource.url}") 5tring url,
17 20 @value( "S{spring.datasource.driver-class-name}”) String driverClLassName,
1§ 21 @Value("S§{spring.datasource.username}”) String username,
19 - @Value{"S{spring.datasource.password}”) 5tring password} {
20 - return DataSourceBuilder.create()
22 + @alue{"S§{spring.datasource.password}”) String password,
23 + @value( "S{spring.datasource.hikari.maximum-pool-size:5}") int poolSize,
24 + @Value( "S{spring.datasource. hikari.minimum-1dle:1}") int minimumlidle,
25 + @value( "S{spring.datasource.hikari.ldle-timeout:60008}") long idleTimeout
26 + ) 1
27 + DataSource ds = DatasScurceBuilder.create()
21 28 .driver{lassName({driverClasshame)
22 - urlfurl)
23 29 Jusernamef{username)
24 30 .password(password)
31 + url{url)
25 32 LDouild();
i3 + if (ds instanceof HikariDataSource) {
34 + { (HikariDataSource) ds).setMaximumPoolSize(poolSize);
35 + ((HikariDataSource) ds).setMinimumIdie(minimumIdlie):
36 + ((HikariDataSource) ds).setIdleTimeout(idleTimeout);
3T + +
B + return ds;
26 39 1

2T 40 T




management.endpolnt.liqulibase.enabled=false

12 14 @Enablelpafuditing
13 15 public class JpaConfiguratien {
16 + @lLiguibaselataSource
14 17 {fBean
15 18 public DataSource wrappedbataSource(
16 19 @Value{"S{spring.datasource.url}") 5tring url,
17 20 @value( "S{spring.datasource.driver-class-name}”) String driverClLassName,
1§ 21 @Value("S§{spring.datasource.username}”) String username,
19 - @Value{"S{spring.datasource.password}”) 5tring password} {
20 - return DataSourceBuilder.create()
22 + @value( "S{spring.datasource.password}"”) String password,
23 + @value("5{spring.datasource.hikaril.maximum-pool-size:5}") int poolSize,
24 + @Value( "S{spring.datasource. hikari.minimum-1dle:1}") int minimumlidle,
25 + @value( "S{spring.datasource.hikari.ldle-timeout:60008}") long idleTimeout
26 + ) 1
27 + DataSource ds = DatasScurceBuilder.create()
21 28 .driver{lassName({driverClasshame)
22 - urlfurl)
23 29 Jusernamef{username)
24 30 .password(password)
31 + url{url)
2o 32 LDbuild();
i3 + if (ds instanceof HikariDataSource) {
34 + { (HikariDataSource) ds).setMaximumPoolSize(poolSize);
35 + ({HikariDataSource) ds).setMinimumldie(minimunIdle);
36 + ((HikariDataSource) ds).setIdleTimeout(idleTimeout);
3T + +
B + return ds;
26 39 1
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@Configuration
public class JpaConfiguration {

@Primary

@Bean(name = "dsProperties")

@ConfigurationProperties(prefix

-
—
b
‘

"spring.datasource")
public DataSourceProperties getDataSourceProperties() {
return new DataSourceProperties();

a s e @Bean(name = "hikariProperties")

@ConfigurationProperties(prefix = "spring.datasource.hikari")

public Properties hikariProperties() {
return new Properties();

public DataSource wrappedDataSource(

@LiquibaseDataSource
0 [@Bean

@Qualifier("dsProperties")

DataSourceProperties dataSourceProperties,
| @Qualifier("hikariProperties") Properties properties) {
HikariDataSource ds = dataSourceProperties

.initializeDataSourceBuilder().type(HikariDataSource.class)

.build();

if (ds != null) {
Properties hikariProperties = new Properties();
properties.forEach((o, 02) -> hikariProperties.setProperty(

toCamelCase((String) o, false), (String) 02));

PropertyElf.setTargetFromProperties(ds, hikariProperties);

}

return ds;

I3
+




@Configuration

public class JpaConfiguration {
(@Bean
@Primary

-
—
b
‘

@LiguibaseDataSource
@ConfigurationProperties(
prefix = "spring.datasource.hikari")

public HikariDataSource dataSource(
DataSourceProperties properties
) {

return newHikariDataSource(properties);

DataSourceProperties props

) {

var dataSource = new HikariDataSource():

&
e private HikariDataSource newHikariDataSource(

- String driverClassName = props.getDriverClassName();

if (driverClassName != null) {

dataSource.setDriverClassName(driverClassName) ;

].
dataSource.setJdbcUrl(props.getUrl());
dataSource.setUsername(props.getUsername());
dataSource.setPassword(props.getPassword());
return dataSource;
)
s
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