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O60 MHe

e Paborato B Querify Labs

o KoHcynbTupyem no cosganuto CYBJ n ncnonbsoBaHuto Apache Calcite
e Ex-Yandex, Hegonro 3aHnmanca Yandex Query Language

e Ex-Gridgain, genan SQL aBwmxok gna Apache Ignite



SQL B Apache Ignite. NonbiTka Ne1
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SQL B Apache Ignite. NonbiTka Ne1

SQL ;Q _ apache ”
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SQL B Apache Ignite. NonbiTka Ne1

SELECT AVG (salary) FROM employees

[ )

&
Map query:
SELECT SUM (salary) as sum0,

COUNT (salary) as countO

FROM employees §Igmte
client @

Reduce query:
SELECT SUM (sumQO) / SUM(countO)
FROM resultTable

Ignite E

Employees

Employees




SQL B Apache Ignite. lNonbiTka Ne1

2 x Map + 2 x Reduce == Not OK
SELECT * FROM emps WHERE emps.salary =

(SELECT AVG (emps.salary) FROM emps)

1 x Map + 1 x Reduce == OK

C____]
]
_ 1 Map Reduce
X = SELECT AVG (emps.salary) FROM emps
c ! c —— | qry - qry

e

SELECT * FROM emps WHERE emps.salary =
X

il

Map Reduce
ary | °7 |y




Kak nounHute SQL B Apache Ignite?

BapuaHTbl:

e YCOBepLEHCTBOBATb CTapblil ABMKOK (MpayHble NepCneKTUBbI)
e HanucaTb c Hyns (80Ir0 N PUCKOBAHHO)

e [lonckaTb FrOTOBblE peLleHuns (a BOT 3TO UHTEPECHO)



Kakoe-Takoe rotoBoe pelueHmne?

Apache Calcite - dopenmBopk ans co3ganma SQL b1

NosQL +dcalcite =sqL

APACHE

e Kak Mbl npu nomouwm Calcite ynHnm SQL B Apache Ignite

e BHyTpeHHOCTU Apache Calcite

e HioaHcbl Ansa pacnpeneneHHbiX CUCTEM



KTo elle ncnonb3yert?

Used by Connects to
APACHE

e CrapToBan B Hayase 2000-x =, .7 STORM 4, 4
5 NG#DATA — Spark
e Apache c 2013r. Jone

x'bh,’tl_ HerdDB CSV
o splunk>  [3g
=W ) druid %\J
SF{GENIX aoscne ([ cassandra {JSON}
Solr ~

A- -
Alibaba Group = elasticsearch

I“l Apache Flink
CASCADING . mongo
@bole

. S ApAcHE
¢ dremio % GEODE



A Kak ncnonb3oBatb Kanbumnt?

select Query plan
x g APACHE /Jvoln\
frc?m . I C I te Scan Scan
A jJoln B
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A Kak ncnonb3oBatb Kanbumnt?

select Query plan
* g APACHE /Jvoln\
fr(?m . < I C I te Scan Scan
A jJoln B

v

YTto yrogHo
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BapunaHTtbl nHterpauun Apache Calcite

Standalone Embedded
SQL SQL
4 APACHE I .t ™
@ Ca ¢C| e dcalcite
Connector
Some DB
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OcHoOBHble KOMMNOHEHTbI Kanbuuta

[
>

Optimizer

SQL } SqlNode ( Validator W RelNode

( Plan
Parser 'L Converter J L
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[lapcep

SELECT
e.name, e.salary, d.name
FROM
emps e JOIN deps e
ON
e.depId = d.id
WHERE
e.salary > 1000

Select

— cols:e.name,e.salary,d.name

— Join

left: emps e

right: deps d

cond: e.depId=d.id

— where: e.salary > 1000

14




KoHBepTep

SglNode

Select

— cols:e.name,e.salary,d.name

— Join

cond: e.depId=d.id

left: emps e

right: deps d

— where: e.salary > 1000

RelNode

Project (e.name,
e.salary,d.name)

A

Filter
(e.salary > 1000)

4

Join
(e.depId=d.id)

Scan Scan
(emps) (deps)
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OnTumMnsaTop 1 ero npaBuna

® KoHpurypmupyeTtcsa npu NOMOLLY NpaBun

FilterJoinRule. java
pattern:

[Project] [Project]
Filter ! “
1 | Filter | _ Join |
@ | FilterJoinRule> /\
transform: ([ Join | (Filter|[Filter|

Fi%Fer [> Ja?n //1‘\\\ )
Join

[EEEEEEJ [Scan] [Scan] [Scan] [Scan]
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HepPlanner - aBpuctnyeckun (rule-based) ontumansep

e [IpuMeHsaeT NpaBuia Noka MoXeT (BO3MOXXHO 3aLUK/INBaHNE)

e bbICTpbIN

e lcnonb3yeTcsa Ana Bceraa onTUMasbHbIX Npeobpa3oBaHuii

while (canApplyRule()) {
applyRule() ;
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VolcanoPlanner - cost based optimizer

e YuyuTbiBaeT KOCT OnepaTopoB
e XpaHuUT BCe MoaAn(dMKaLmn gepea 3anpoca B cTpykType MEMO
e (CHavana npumeHsdeT npaswuia, notomMm nwet 8 MEMO ny4dwnin nnaH

200

 Project
A

A

200

: Filter:
20000

Join

200 /\ 100

[Scan] [Scan]

Total=20700

[Project]zoo
| 200
[ Join ]
20 ////"\\\‘10
[Filter][Filter]
200 | [ 100

[Scan]

[Scan]

Total=730
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Query tree

Set 1

[ Filter]
P

yd

Set 2

[Project]
P,

J

yd

VAN

Set 3

Scan

MEMO

Set 1

‘Filter(2)|

Set 2

' Project(3) |

Set 3
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Query tree MEMO
90 30 Winner! p

Set1 | Filter | [Project] \Set1 Filter(2)] [Project(4)]

X LY
/80 40 "\, (

[Setz [Prolfctiﬂi giiter] Set4}

Set 2 :Project(3)]

Set 3 | Scan

[SetS 70}

~
J

Set4 |Filter(3)]

~ Y,

[ +FilterProjectRule }
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VolcanoPlanner - usnyeckoe nnaHUpoBaHmne

Logical plan Physical plan
: - WINNER!
Join (A.x=B.y) HashJoinRule > 60 HaShJO/lnv\(A-x—B-y) -
/\ 10| | Scan A| | Scan B| |20

Scan A Scan B

HyxHa
copTupoBKa
30|/ MergeJoin(A.x=B.y)~ | MOA.x=B.y

_—
\

B 33| |Sort(x)| | Sort(y) | |45 138

V_ N

A
glﬁﬁi[e 10| | Scan A Scan B 20
.
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CopTupoBKa 1 nNpuvem TyT TPEUTLI

MergeJoin (A.x=B.y)

N

MergeJoin (A.x=B.y)

Sort (x) Sort(y)
Scan A Scan B IdxScan A IdxScan B
- dusmnyeckoe
MergeJoin (A.x=B.y) -
4,,/””’/”$§§\\“‘-~\\‘ CBOUCTBO
—— (Trait)
Set1 sorted by [X] 40 70 Set 2 sorted by [y]
Winner! 15 Sort (x) Sort (y) 25 Winner!
IdxScan A T 10 T 20 IdxScan B
Scan A Scan B
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YTo nenatb ¢ nnaHom?

g

PHASET PHASE2 PHASE3

NMonyuaem 7 OTpaem
njaH ns lo3epy
Calcite O pesynbTaTt
3anpoca




PaHTanm?

Query plan Runtime Query result
[ Project] a 1T a
i ﬁ a T
[ Filter][ Filter] - 4 1d
1 1 5 e
[Scan] [Scan]
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 kak coenaTtb paHTanm?

SELECT name FROM emps WHERE id = 10

for row : child.next ()

APACHE emit (row[name]))
dcalcite :

[::j for row : child.next ()
if row[id] = 10
Project (name) emit (row)
T a
Filter (id = 10)
i for row : emps
Scan (emps) emit (row)
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KogoreHepauus

SELECT name FROM emps WHERE id = 10

— public class Foo {

private Scan scan;

4 APACHE
ICIte public Row next() {

I while (scan.hasNext()) {
ey — Row row = scan.next()
§ if (row.id = 10)
Filter (id = 10) return new Row (row.name)
1 }

Scan (emps) }
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Elwe paHTauMbl

e Bektopumsauwua (SIMD)
e BekTopusauusa + KogoreHepaums
e GPU-acceleration (Kinetica, SQream, BlazingDB)

e FPGA-acceleration (Netezza)

27



A KaKk ObITb B pacrnpegeneHHON CUCTEME?

- VicnonHseTcsa Ha
" K/IMNEeHTCKOM y3/e

) -

[}iiiiuar

A

Scanknn

NcnonHaeTcqa
rae-to B
Knacrepe

N

Client

App

K Fil@ /

Exchange

ﬁ\
.
\/

~ | A

Data
nodes

Scan| |
“¥/

Client

App

N

Data
nodes

~ |

[Filter]

A

Scan
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Kak ckasaTb KanbuuTy O pacnpeaeneHHbIX AaHHbIX?

NcnonHseTtca Ha -
KIVEHTCKOM y3nie TpenT pacnpeaeneHuns B knactepe

(KaKk COPTMPOBKA, TONIbKO pacnpejeneHune)

A?P App [Single]
@_ter [ Filter [?] ]

@ [ Scan [Hash] ]

NcnonHsaeTcsa
rae-To B
Knacrepe
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OnTuMmnsaTop 1 TPENUTHI

App [Single]

Winner!!!
10 10

[ Exchange ] [ Filter [Single] |
“10 [ 100
[ Filter [Hash] I Exchange ]
100 100

[ Scan [Hash] ]
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Apache Ignite cmor!

SELECT * FROM emps WHERE emps.salary =
(SELECT AVG (emps.salary) FROM emps)

SingletonExchange // OrnpaBjsgeM MNOJIYUEHHH pPe3ysbTaT Ha KJIMEHTAa

HashJoin (condition=[salary=#0]) // IIxo¥HuM emps CO CpeIHUM
Scan (table=[emps]) // CHOBa cCckaHuUpyeM emps Ha BCex HOIax
BroadcastExchange // OTnpaBJjgeMm [OJIlyUeHHOE CpeIOHee Ha BCe HOIE
Project (#0=[#0 / #1]) // THonyuaeMm cpeIHee UMCJIO KakK CyMMa/KOJMUECTBO
Agg (#0=[SUM(#0) ], #1=[SUM(#1)]) // Cuuraem rjobBajibHLHE aTpeTraTl
SingletonExchange // OrnparBiigeM JIOKaJIbHBEE aTpeTraThH Ha KJMEeHTa
Agg (#0=[SUM(salary)], #1=[COUNT(1l)]) // CumTaem JOKaJbHHE aTpeIraThl

Scan (table=[emps]) // CkahnupyeM emps Ha BCex HOIAax 21



He xenaTtenbHO OTrnpaeidATb BCE€ AlaHHblE€ Ha OOWNH Y3€EJl

SELECT
city,
SUM(amount)
FROM sales
GROUP BY city

TN
v Moscow | 50 v

Moscow | 100 Spb 100 Moscow | 150
Spb 50 London 100 Spb 50
London | 150 ~__ " |lLondon |100

S —
¢ 2

Moscow

Spb m

London
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He xenaTtenbHO OTrnpaeidATb BCE€ AlaHHblE€ Ha OOWNH Y3€EJl

SELECT
city,
SUM(amount)
FROM sales
GROUP BY city

N
N

Moscow | 50
Spb 100
London 100

Moscow | 100
Spb 50

London 150
Moscow | 300

~_

&
N

Spb 200

London 350

~_
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A MOXXHO KacTomuamnpoBaTb Calcite?

e Jlo6aBuTb cBOM onepaTtopbl RelNode

e [lo6aBuNTb CBOM NpaBusia onTMmMmsaTopa
e [lepeonpenennTb KOCTbl Y CBOUX U BCTPOEHHbIX ONEpaTopoB

® 11 MHOroe gpyroe
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[Tones3Hble CCbINKA

CaunT npoekTa https://calcite.apache.org/

e Xopollas npeseHTaums c npuMepamm Koaa:
https://www.slideshare.net/JordanHalterman/introduction-to-apache-calcite

e [lonesHasn ctaTtbsa npo Calcite Ha arxiv.org: https://arxiv.org/pdf/1802.10233.pdf
Volcano/Cascades optimizer papers
https://www.cse.iitb.ac.in/infolab/Data/Courses/CS632/Papers/Cascades-
graefe.pdf
https://users.cs.fiu.edu/~fortega/storage/cop5725/Topic%20List%20Papers/15-
optimizer2/IDEASO1.pdf

35


https://calcite.apache.org/
https://www.slideshare.net/JordanHalterman/introduction-to-apache-calcite
https://arxiv.org/pdf/1802.10233.pdf
https://www.cse.iitb.ac.in/infolab/Data/Courses/CS632/Papers/Cascades-graefe.pdf
https://users.cs.fiu.edu/~fortega/storage/cop5725/Topic%20List%20Papers/15-optimizer2/IDEAS01.pdf

Bonpochbl?

e-mail: rkondakov@querifylabs.com
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