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-GLICHEICE sum(cast(vit16 as bigint)) AS sum(v)#22L GLICHECI sum(cast(vi#16 as bigint)) AS sum(v#22L

id#0, (1 + 2) + value#1) AS v#16 ﬁ id#0, (1 + 2) + value#t1) AS #16

id#0 = id#8 && -
cid#2 = 1 8&
did#3 = cid#2 + 1 &&

id#8 =5 {(((isnotnull{cid#2) && isnotnull(did#3))
&& (cid#2 = 1)) && (did#3 = 2)) &&
(id#0 > 5)) && isnotnull(id

id#0 = id#8

isnotnull(ic#8) && (id#8 > 5)

Relation Relation Relation Relation
[id#0,value#1,cid#2,did#3] [id#8,value#9,cid#10,did#11] [id#0,value#1,cid#2 did#3] [id#8, value#9,cid#10, did#11]

AR T #ESpark, Hadoop@iEHBasetB XN E , SIPKEHEANRS : iteblog_hadoop

N EETLUEL |, IBE TS Filter EFEZ THE! Join

ZEY (G, LEIRNTELER) , BHEERMHE 11 REFMRSSER ((snotnull(cid#2)
&& isnotnull(did#3)) && (cid#2 = 1)) && (did#3 = 2)) && (id#0 > 50000)) && isnotnull(id#0)
WIRFMETIREBERGNEE | BNEERE 2 ROFHESSER isnotnull(id#8) && (id#8 >
50000) iR F ML IR H B ERGREIE, STXFRRIF , JLAKKELD Join
BFLEREIES , ATIMNRITEIEE,

540

FIF BT Spark SQL 2 ColumnPruning SLIAY., RAEKNEEHNRIBEERZINFE , B2
FXEARNBATEAZTETMETENFER , XPMEHMEFBIIHET LIEIREEIARETERN
FERITEE , EERENEIEERL, PR TEN L EN B

SQL , FRFIEBEMNHEERRZET AT :

2/9


/pic/spark/spark_pushdownpredicate-iteblog.jpg

X P —2%% SQL 7£ Apache Spark Z € ()
590‘.'" A E Spark KEHEIEE - https://www.iteblog.com

http:/fwww.iteblog.com

sum(cast(v#16 as bigint)) AS sum(v)#22L -Gl (= E1

Aggregate sum(cast(v#16 as bigint)) AS sum(v)#22L
[(1 + 2 + value#1) AS v#16]
id#0, ((1 + 2) + value#1) AS vi##16

I id#0 = id#8
Project Project
[id#0, value#1] [id#8]
. ((((isnotnull(cid#2) && fnotnull(dic#3)) &&
. _Filter (cid#2 = 1)) &G (i} = cid2 + 1)) &&
isnotnull(id#8)&& id#8 > 5 1040 > 5)) && ignotnull(icH0)
Filter
isnotnull(id#8)&& id#8 > 5
Relation
[id#0,value#1,cid#2,did#3]
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id#0 = id#8

(({(isnotnull(cid#2) && isnotnull(did#3))
&8 (cid#2 = 1)) && (did#3 = cid#2 +
&& (id#0 = 5)) && isnotnull(

Relation Relation
[id#0,value#1,cid#2, did#3] [id#8,value#9,cid#10,did#11]

Relation
[id#8,value#9,cid#10,did#11]

I

M EETLEY  RIIIEKEE , t1 RREZEE id M value BNFER ; 2 RRFEZE S id
FE, XHFRDTEHENER , MENREENXXEEA5E (L
Parquet) , ATLAAKIRSHIENMEEN.

wEBR

FE 2 Spark SQL 2H ConstantPropagation LMK, U E2RBTEFREES |, bl
SELECT * FROM table WHERE i =5 AND j =i + 3 aJLA%%# ) SELECT * FROM table WHERE i = 5
AND j = 8 PMERERFGMTARN , ERUREFBNTHAFE ST LIRS R ST ErTE /T
HH, &9 Sc/\ﬁm BEINZEI YT

3/9


/pic/spark/spark_columnpruning-iteblog.jpg

M —%% SQL 7£ Apache Spark ZJifk ()
SparK % A 13 7 Spark X #{#E1#2 - https://www.iteblog.com

http:/iwww.iteblog.com

sum(cast(v#16 as bigint)) AS sum(v)#22L

Aggregate sum(cast(v#16 as bigint)) AS sum(v#22L Aggregate

[(1 + 2 + value#1) AS v#16]

id#0 = id#8 -
Project Project
[id#0, valuei#1] [id#8]

{({(isnotnull(cid#2) &4 isnotnull(did#3)) &&
(cid#2 = 1)) && (clid§#3 = cid#2 + 1y
&8 (id#D > 5)) 8 isnotnull{id#0)

[(1+ 2 + value#1) AS v#16]

id#0 = id#8

Project Project
[id#0, value#1] [id#8]

5)) && isndtnull(id#0)

Filter

isnotnull(id#8)&& id#8 = 5 isnotnull(id#8)&8& id#8 > 5

Relation

Relation
[id#0,value#1,cid#2,did#3]

Relation Relation

[id#0,value#1,cid#2,did#3]
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[id#8,value#9,cid#10,did#11] [id#8,value#9,cid#10,did#11]
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sum(cast(v#16 as bigint)) AS sum(v)#22L

Aggregate sum(cast(v#18 as bigint)) AS sum(v)#22L Aggregate

(1 + 2 +value#1) AS v#16]

id#0 = id#8 -
Project Project
[id#0, valueif1] [ic#8]

((((snotnull(cid#2) &4 isnotnuli(did#3)) &&
(CIC#2 = 1)) && (did#h = 2)) && (1050 > 5))
&& ISNOUhUN(ICH0)

[(3 + value#1) AS vi16]

id#0 = id#8

Project Project
[id#0, value#1] [id#8]

{(((isnotnull{cid#2) &4 isnotnull(dic#:3)) &&
i id#p = 2)) && (040 > 5))
&& isnotBull(ic&0)

Filter
isnotnull(id#8)&& id#8 > 5

Filter
isnotnull(id#8)&8& id#8 > 5

Relation Relation
[id#0,value#1,cid#2, did#3] [id#8,value#9,cid#10,did#11]
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Filter

Relation
[id#0,value#1,cid#2,did#3]

Relation

[id#8,value#9,cid#10,did#11]
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== Optimized Logical Plan ==
Aggregate [sum(cast(v#16 as bigint)) AS sum(v)#22L]
+- Project [(3 + value#1) AS v#16]
+-Join Inner, (id#0 = id#8)
:- Project [id#0, value#1]
: +- Filter (((((isnotnull(cid#2) && isnotnull(did#3)) && (cid#2 = 1)) && (did#3 = 2)) && (id#0
> 5)) && isnotnull(id#0))
+- Relation[id#0,value#1,cid#2,did#3] csv
+- Project [id#8]
+- Filter (isnotnull(id#8) && (id#8 > 5))
+- Relation[id#8,value#9,cid#10,did#11] csv

TN HIEENT
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sum(cast(v#16 as bigint)) AS sum(v)}#22L

Aggregate

[(3 + value#1) AS v#16]

id#0 = id#8

Project Project
[id#0, value#1] [id#8]

{(((isnotnull{cid#2) && isnotnull(did#3)) &&
(cid#2 = 1)) && (di =2)) && (id#0 > 5))
&8 isnotyull{id#d)

Filter
isnotnull(id#8)&& id#8 = 5

Relation Relation
[id#0, value#1,cid#2,did#3] [id#8,value#9,cid#10,did#11]
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I Transformations H{EZ 5 , WRIRBIFIRENZ , tEFIE1R : Expression &3
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Plans) , #932it§I7E Spark 2H SparkPlan SCIH, ZMPEITHUIBLITKMESR (Cost
Model ) 15Zi%REERIEIT (Selected Physical Plan) , BMNMIRN TR :

Selected
Physical Plan

Optimized

Logical Plan Physical Plans

Cost Model
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lazy val sparkPlan: SparkPlan = {
SparkSession.setActiveSession(sparkSession)
// TODO: We use next(), i.e. take the first plan returned by the planner, here for now,
// but we will implement to choose the best plan.
planner.plan(ReturnAnswer(optimizedPlan)).next()

o SPARK-16026 5| \KJ CBO L4 EE R ERIE MBI HEEIT W ER - Optimizer
BYERFEITHY , SRR Rule 79 CostBased)oinReorder , FHRVAZKFR , FEBI
spark.sql.cbo.enabled 5§ spark.sql.cbo.joinReorder.enabled 2#FF 3.
FTUZI T XM TR, REEZIETEIWNT

== Physical Plan ==
*(3) HashAggregate(keys=[], functions=[sum(cast(v#16 as bigint))], output=[sum(v)#22L])
+- Exchange SinglePartition
+- *(2) HashAggregate(keys=[], functions=[partial_sum(cast(v#16 as bigint))], output=[sum#2
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4L])
+- *(2) Project [(3 + value#1) AS v#16]
+- *(2) BroadcastHashjoin [id#0], [id#8], Inner, BuildRight
:- *(2) Project [id#0, value#1]
. +-*(2) Filter (((((isnotnull(cid#2) && isnotnull(did#3)) && (cid#2 = 1)) && (did#3 = 2)) &
& (id#0 > 5)) && isnotnull(id#0))
+- *(2) FileScan csv [id#0,value#1,cid#2,did#3] Batched: false, Format: CSV, Location
: InMemoryFileIndex[file:/iteblog/t1.csv], PartitionFilters: []1, PushedFilters: [IsNotNull(cid), IsNo
tNull(did), EqualTo(cid, 1), EqualTo(did,2), GreaterThan(id,5), IsNotNull(id)], ReadSchema: struct
<id:int,value:int,cid:int,did:int>
+- BroadcastExchange HashedRelationBroadcastMode(List(cast(input[0, int, true] as bigi
nt)))
+- *(1) Project [id#8]
+- *(1) Filter (isnotnull(id#8) && (id#8 > 5))
+- *(1) FileScan csv [id#8] Batched: false, Format: CSV, Location: InMemoryFileInd
ex[file:/iteblog/t2.csv], PartitionFilters: [], PushedFilters: [IsNotNull(id), GreaterThan(id,5)], Rea
dSchema: struct<id:int>

N EENERTUET , %iﬁi‘l‘foﬂBﬁEﬁEéé%ﬂi’é?ﬁE}J?xeM csv XA EENEE T |, tBERIESHRY
BZ , HURREE, MEAZBOUEHNIER , BB IESEY (PushedFilters ) NiE#XT, EAT
, XA Join ZZRL Y BroadcastHashjoin , BFEL2%E 12 RHIZIE Broadcast E t1

RITENT =, BRTAOT :

sum(cast(v#16 as bigint)) AS sum(v)#22L sum(cast(v#16 as bigint)) AS sum(v)#22L

HashAggregate

ﬁ [(3 + value#1) AS v#16]

I EIGEG GG NG id#0 = id#8

Project
[id#0, value#1]

{{((isnotnull{cid#2) &8 isnotnull{did#3)) && Project
(cid#2 = 1)) 8& (did#] = 2)) && (id#0 = 5)) .
& 1snotrl{ic#D)

Filter
isnotnull(id#8)&& id#8 > 5

Aggregate

[(3 + value#1) AS v#16]

id#0 = id#8

Project Project
[id#0, value#1] [id#8]

((((isnotnull(cics?) &4 isnotnull(dic3)) &&
(CICH2 = 1)) && (dickep = 2)) && (id#0 > 5))
& isnotgull(id0)

BroadcastExchange

Filter
isnotnull(id#8)&& id#8 > 5

Relation Relation FileScan FileScan
[id#0,value#1 cid#2 did#3] [id#8,value#9,cid#10,did#11] [id#0,value#1,cid#2,did#3] [id#8,value#9,cid#10,did#11]
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