PartiQ)L.: HoBblii s13bIK
3aIIPOCOB OT KOMITAHUU Loz B

Amazon



[ Inan nokmana

* Vcropmsa PartiQL, N1Q1 1 SQL++

“ 0030p PartiQL

* (OCHOBHBIC OTAUYIS OT XQuery/ JSONiq

“ OcHoBHBIe OTAMUMS OT PostgreSQL



HcTopug Parti() L

* 2014: nepsas sepcusa SQL++ B cucteme FORWARD,

UCSD, Yannis Papakonstantinou

# 2015: AsterixDB nmoagaeps>xkusaet SQL++ (UC Irvine,
Mike Carey)

# 2015: Couchbase Brimyckaetr N1QL, sazee mepexoaut Ha
SQL++

+ 2019: mepsas umnaemenranys PartiQL B Amazon



O630p Part()L.

* Moaeab AaHHBIX

+ OO0mmas cTpykrypa 3anpocos PartiQL

+ Select u Select value

+ Pivot

® 3anpocm Ha BAOKE€HHDBIX CTPYKTYPaX A4aHHDBIX

* Hyaesble 3Hauenms (null, missing)

“ Group as

+ CHartne orpanmdennii SQL Ha BAO>KeHHbIE I10A3aIIPOCHI



Part() L. Mmonenib maHHBIX

+ Cpos cobcTBeHHast MoJeab gauHbix PartiQL Data Model (cymrepmuoskectso JSON 1 SQL)
“ IIPUMMUTUBHBIE TUIILI 13 cTaHAapTa SQL
+ maccusbl 3Hauennit: [value 1, value 2,...]
» “menikn” 3HaueHum: << value 1, value 2, value 1,... >>
+ xoprexu (Heynopsiaouenusle) : {'key_1":value_1, ‘key_2":value_2, ... }
+ IIpu aTOM peasnonHsle TadANIBI oTOOparkatoTcs B PartiQL:
o [

¢ {‘attribute_1":value_1, ‘attribute_2":value_2 ... },

& ]
“ JSON oroOpazkaetcs Hanpsamyto B PartiQL



OOwas ctpykrypa 3anpoca Parti() L.

* S5QL-coBMeCTMMBIN CMHTaKCHC

WITH ..

SELECT expr 1, .. expr N
FROM table 1 as alias 1 ..
WHERE expr

GROUP BY group by list
HAVING expr

* B ortamume ot SQL, PartiQL moxeT Bo3BpalaTs KOpTeXu C
ITPOM3BOABHOU CTPYKTYPOU

« Taxkxe, BMecTO criucka koprexxen, PartiQL moxxer
BO3BpalllaTh CLIMCOK OOBEKTOB



ITonoyHuTeIbHbIe KOHCTPYKIMU PartiQQL n SQL++

+ LET clause

SELECT e.name
FROM employee e
LET yearly salary = e.salary * 12

/
0’0

KBaHTOPBHI Cy11eCcTBOBAHM U BCEOOIITHOCTH

SELECT e.name

FROM employee e

WHERE EVERY job IN e.jobs
SATISFIES job.employer = ‘Amazon’



Select u Select Value

employee = <<

SELECT e.name
FROM employee e

<<{’name’:’'John’'},
{’name’:[‘Tim’, 'Gates’']}>>

SELECT VALUE e.name
FROM employee e

<<’John’, [‘Tim’,’'Gates’]>>

>>

{‘name’:’John’,
‘salary’:10000,
‘department’:’'IT'},

{’name’:[‘Tim’, 'Gates’],
‘salary’ :25000}



Pivotu Unpivot

PIVOT s.price AT s.symbol symbols : <<
FROM symbols s {‘symbol’:’' 'tdc’', 'price :31.52},;

{’symbol': 'amzn', 'price’' :840.05}
>>

{‘tdc’:313.52, ‘amzn’':840.05}

SELECT symbol as symbol, trades:<<
price as price {‘date’:’4/1/2019’,'tdc’:31.52,

FROM trades t ‘amzn’ :840.05}
UNPIVOT t AS price AT symbol >>
WHERE symbol != ‘date’

<< {‘symbol’:’tdc’,’price’:31.52},
{’symbol’:’amzn’, 'price’:840.05}
>>



Parti()L From Clause

SELECT *
FROM employee e,
dept d employee = <<
WHERE e.name = d.manager {'name’:’John’,
‘salary’ :10000,
<< {‘e’: {‘name’:'John’,..}, ‘department’:"IT’},
‘d’:{'name’:’IT’,..}} >> {'name’:[‘Tim’, 'Gates’],
‘salary’ :25000}
>>
SELECT *
FROM dept AS d AT y dept = ==
{‘name’:'IT',
<< {‘d’: {’‘name’:'IT',..}, y:0}, ‘manager’ :’'John’},
{‘d’: {‘name’:’'Accounting’,..}, ¥:1} {‘name’:’Accounting’,
>> ‘managers’:[‘Scott’,’Jane’]}

>>



BioxkeHHbIe JaHHbIE

SELECT ms dept = <<

FROM dept AS d, {‘'name’:’'IT’,
d.managers as ms ‘manager’:'John’},
{‘name’ : 'Accounting’,

‘managers’ : [

<<{‘ms’:[{‘’name’:’'Scott’,..}, : e :
{ E‘name’:’Jane'}]}}>> {'name’:’'Scott’,
‘grade’ :17},
{‘name’ :Jane’}
SELECT ms[0O] AS mO ]
FROM dept AS d, }

d.managers as ms 2=

<<{’'m0’:{’name’:’Scott’,..}} >>



BioxkeHHbIe JaHHbIE

SELECT ms[0] .name as n dept = <<

FROM dept AS d, {‘'name’:’'IT’,
d.managers as ms ‘manager’:'John’},
{‘name’ : 'Accounting’,

<<{‘n’:’'Scott’}>> ‘managers’: |
{'name’:’'Scott’,
‘grade’:17},
{‘name’ :Jane’}
SELECT name ]
FROM dept AS d, }
d.managers[0] .name as name >>

<<{‘name’:’'Scott’}>>



BioxkeHHbIe JaHHbIE

SELECT m

FROM dept AS d,
d .managers as ms,
m in ms

cSecobtE’ . .} 1
"Jane’}} >>

<<{m:{‘'name’
{m: {‘'name’

dept = <<
{'name’:’'IT’,
‘manager’:'John’},
{‘name’ : 'Accounting’,
‘managers’: |
{'name’:’'Scott’,
‘grade’ :17},
{ ‘name’ :Jane’}

]

>>



BioxkeHHbIe JaHHbIE

SELECT d, m dept = <<
FROM dept AS d,
LEFT JOIN d.managers as ms,
LEFT JOIN m in ms

{'name’:’'IT’,
‘manager’:'John’},
{‘name’ : 'Accounting’,

‘managers’ : [
{'name’:’'Scott’,
‘grade’ :17},
{‘name’ :Jane’}

]

>>

<< {d:{’name’
{d:{'name’
{d:{'name’

TT ),
"IT',..}, m:{'name’
'"IT',..}, m:{'name’

rScott’ , }},
"Jane’}} >>



Co3naHue BJIOKEHHBIX TaHHBIX

SELECT VALUE
{’emp-dept’:
{'employee’:e},
{‘dept’':d}}
FROM employee AS e
dept as d
WHERE e.name = dept.name

<< {’emp-dept’:

{'employee’:
{‘name’:’JdJohn’,..},
‘dept’:
{‘name’:’'1I1T,..},
}
}

>>

employee = <<
{'name’:’John’,
‘salary’ :10000,
‘department’:’'IT'},
{’name’:[‘Tim’, 'Gates’],
‘salary’ :25000}
>>

dept = <<
{'name’:'IT’,
‘manager’:’'John’},
{’name’ : 'Accounting’,
‘managers’:[‘Scott’,'Jane’]}
>>



NULL n Missing

* Kpome tpaauniumonnoro NULL B PartiQL moaean aaHHbBIX

BBOAUTCSI MISSING

* VI3 IIyTeBBbIX BRIPa>KeHUII I IIPU AOCTyIle K MacCUBaM MBI
MoxxeM nmoayuutb MISSING 3nauenne

* Taxcke, onmepanuy ¢ HEIIPaBUABHBIMU TUIIAMU AAHHBIX

npusBoAAT K MISSING 3naueHnsm

* MISSING Beaet ce0sa moutu kak NULL, Kkpome oTaeabHBIX
[IPeAVKaTOB V1 KOHCTPYKIIVIV HOBBIVI OOBEKTOB



NULL n MISSING

* OOpIYHBIE Ollepaliyi Haj 3Ha4eHV MU NAeHTUYHBI ceMaHTKy NULL
3HaueHnM B SQL, HanipuMep caeayromiye BeIpa>keH!s BO3BpallaloT

MISSING:

+ 5+missing, 5 > ‘a’, NOT {a:1}

« Omnepartop = B PartiQL rayObokmnii, 1 ipu cpasHeHun maccsos NULL
npupasHuBaerca K MISSING

* BEcam nms atrpu0OyTa nan ero sHadeHne MISSING - To 1ot arpu0OyT He
roriagaeTr B Koprex npu ero codganum 8 SELECT

* I'lpu aToM npu cozganun MmaccusoB MISSING 3HaueHws1 1ornaaaroT B

HOBBIII MaCCIB



[Tpumepbr MISSING nipu co3panmm 31eMEHTOB

SELECT t.x + 1 AS y
FROM [{‘x’:1}, {‘x’':'a’'}, {‘z’:1}] t

<< {'y’':2} >>

SELECT VALUE [t.x + 1]
FROM 1 x =1}, {‘x'+'a }, {721 }] &

<< [2], [MISSING], [MISSING] >>



Group AS

SELECT VALUE g

FROM customers AS ¢, orders AS o
WHERE c.cust _id = o.cust id
GROUP BY c.address.zipcode

GROUP AS g

<< f{ e -0l .- o' 20}, { c :c2,; 0, 02)];
[{ici:ec3,; '0-:03}1],

>>



Group AS

SELECT zip, best rating , "best customers"
FROM customers AS c
GROUP BY c.address.zipcode AS zip
GROUP AS g
LET "best rating = MAX(c.rating),
"best customers® =
(SELECT gi.c.custid, gi.c.name
FROM g AS gi
WHERE gi.c.rating = "best rating
ORDER BY gi.c.custid)
ORDER BY zip;



CHsITHE OrpaHMYCHUIA BIOSKEHHBIX 3apocoB B S() L.

/
%?

B SQL xoppeanpoBaHHbIe 11043aIIpOChl OTPAHNYEHEI -
OHU He MOTYT MCII0Ab30BaTh AaHHbIE APYI-Apyra

R/
%?

B PartiQL 1 SQL++ »Tu orpanmnyenms1 CHATLI
* Hanpuwmep:

SELECT ¢, o
FROM customer as c,
& (SELECT o
FROM order as o
WHERE o0.id = c¢.id ) AS o



[ IpaBrita KOSpMy BJIOXKEHHBIX 3alIPOCOB

o

» Baoxxennspint 3anpoc PartiQL npuBoautca
aTOMapHOMY TUILY UAV TUILy MaCCUB

SELECT v.foo, (SELECT w.bar
FROM someDataSet w

WHERE w.sth = v.sthelse) AS bar
FROM anotherDataSet v

SELECT VALUE {’'foo’: v.foo’bar’: COLL TO_ SCALAR(
SELECT VALUE {’'bar’: w.bar}
FROM someDataSet w

o WHERE w.sth = v.sthelse)}
FROM anoterDataSet v



Cpasuenue ¢ X(Juery

* Ilpeumymecrsa XQuery:

> PeKprI/IBHI)Ie ITYTEBbIE€ BbIPaA KEHIIA

Y/
L X4

VckaroueHns 1 nx oOpabOTKa

Y/
L X4

OtcyrcBue nnouatust NULL 1 cBsA3aHHON ¢ HUMU CeMaHTUKU

R/
L X4

boaee yncras cemantuka GROUP BY
* I'lpenmymecrtsa PartiQL.:
+ CoBMecTUMOCTE ¢ SQL

+ HesaBucuMocCTb ceMaHTUKN OT CXeEMBI AaQHHBIX



Cpasnenue ¢ PostgreS() L.

* B PostgreSQL nMmniaeMeHTIpOBaHbI TOALKO ITyTEBLIE
BBIPa>KeH

“ (OCHOBHBIE OIlepaTOpPHI -> U ->> Bo3BpaiaioT JSON
OOBEKTHI AU TEKCT, padOTaIOT KaK CBePXy MaCCUBOB TaK
11 OOBEKTOB

> |[{"a":"foo0"},{"b":"bar"}, "c":"baz"}

C
Ilbll : n fooll}

_> {lla": {llb":"fooll}}l::json_>lal

{
{
o =>>X,2,3] :json->>2 3
2
{
3

->>({"a":1,"b":2}"'::json->>'b"
#> {llall: {llbll:{llcll: llfooll}}}l::json#>l{a,b}l
#>>{"a":[1,2,3],"b":[4,5,6]}' ' ::json#>>"{a,2}’

llcll: llfooll}




Cpasnenue ¢ PostgreS() L.

* /lONIOAHUTEABHBIE OllepaToOpsl: @>, <@, ?, ?|, ?&, | |, -,
o

“ 23 GyHKOIUU 445 pa3AMIHbIX onlepanuit Haa JSON,
BKAIOYasl KOHCTPYKLIMIO OOBEKTOB

+* Bce 10 MOXHO caeaathb B PartiQL ¢ moMoIipio oo1rero

SI3BIKA 3aIIPOCOB



Ipyrue No-SQL s13b1km

* GraphQL
* MongoDB

« Jaql



