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Shuffle sort merge join (SM))

Shuffle-and-replicate nested loop join , X #RER/RFR ( Cartesian product join )
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Broadcast Hash Join (BH))
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AR IE R BT T #ESpark, Hadoop:!Z%HBased‘E?&E’DZE BXEMEANRS : iteblog_hadoop

Broadcast Hash Join FIIE & &
FRIXAN Join FREEMHAHBLATRM

o INRHIEIEM AR/ , STLAEIT spark.sql.autoBroadcastjoinThreshold
SHREE , BUAR 10MB , NRFHIARFLLRXR , TLLBXANEMEIEZHMNAK ; SR sp
ark.sql.autoBroadcastjoinThreshold 28 & 7 -1 , T LAKX[F BH) ;

o JEEATFEE Join , RFEKS5 Join B keys TTHER ;

e [R7T full outer joins , SX¥FFTERI Join SEH,

Broadcast Hash Join {1+
BRIZFEAIBLLT Spark i2F% :

scala> val iteblogDF = Seq(
| (O, "https://www.iteblog.com"),
| (1, "iteblog_hadoop"),
| (2, "iteblog")
| ).toDF("id", "info")
iteblogDF: org.apache.spark.sql.DataFrame = [id: int, info: string]

scala>val r = iteblogDF.join(iteblogDF, Seq("id"), "inner")
r: org.apache.spark.sql.DataFrame = [id: int, info: string ... 1 more field]

scala> r.explain
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== Physical Plan ==

*(1) Project [id#7, info#8, info#12]

+- *(1) BroadcastHashjoin [id#7], [id#11], Inner, BuildRight
- *(1) LocalTableScan [id#7, info#8]

+- BroadcastExchange HashedRelationBroadcastMode(List(cast(input[0, int, false] as bigint))),
[id=#15]

+- LocalTableScan [id#11, info#12]

scala> r.show(false)

S — + +

lid |info |info |

S — + +

|0 | https://www.iteblog.com | https://www.iteblog.com |

|1 |iteblog_hadoop |iteblog_hadoop |

|2 |iteblog |iteblog |
+

+-—+ +

M r.explain ERHMTLLESY , BE{ER T BroadcastHashjoin , #7321t 4Ia0 T
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LocalTableScan

number of output rows: 3

WholeStageCodegen (1)

duration: 0 ms

v
BroadcastExchange
LocalTableScan data size: 1024.0 KiB
number of output rows: 3 time to collect: 19 ms
P ) time to build: 2 ms

time to broadcast: 2 ms

BroadcastHashJoin

number of output rows: 3

Project
v
CollectLimit . N
F1EFICC REAE
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WNRIE AT T #ESpark, Hadoop@EHBasefB XX E , WX EHEARS : iteblog_hadoop

Spark & Broadcast Hash Join 7E BroadcastHashjoinExec 222 ELIHI,

Shuffle Hash Join ( SHJ)

BITE/MB/Y Broadcast hash join k25 Join F9—3KERR/INNTF
spark.sql.autoBroadcastjoinThreshold BLERE , B HUFHANTRMIEIBLLIXNK , MEXKERN
HIENAESFER & , XNPIHMRF T LAE &EER Shuffle hash join,

Shuffle hash join B EARFI/NFRFIT Join PFMRIEZEN—FEE , ENITERER X
RM/NEZBHENS REENSXEHTOX (RIESS5 Join B keys

FHITOK) |, XEHARIET hash E—HFMEIEE S REIE—1oKF , AFER—1 Executor
FRFIEKkER hash E—HFH D XFa] LAEARHEHATT hash Join 7, ##HAT Join ZAT , BEX/NE
hash 5SAY% X1 hash map, Shuffle hash join

FMATZaRE , BXEBIRER/NEIEEER,

rddA rddB
Parent
Shuffle
rddA.join(rddB)
Child if rddA & rddB do not have
known partitioners

ANRIE KRBT #ESpark, HadoopZ&EHBasetHXHINE , WIPKEFHEAMRS : iteblog_hadoop

Shuffle Hash Join BOIiEFE& 4
E S A Shuffle Hash Join MR RATILNSEM

o (NZIFEE Join , FERZ S Join Y Keys TTHER ;

e spark.sql.join.preferSortMergejoin £¥WRIRE S false , ZEEM Spark 2.0.0
MRASSIANRY , BUAER true , BELEZIAEIR Ti&:E Sort Merge Join ;

o /NREIK/IN (plan.stats.sizeInBytes ) wAZ/\F spark.sqgl.autoBroadcastjoinThreshold *
spark.sql.shuffle.partitions ; TE/N&KA/N ( stats.sizeInBytes ) FI=ZRTNFEFK
RAIK/N (stats.sizelnBytes ) , B2 a.stats.sizeInBytes * 3
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Shuffle Hash Join {5 F {5+
/1 EAFEATTEULEIEERR/N , FrLAF]4563E Broadcastjoin X[7]

scala> spark.conf.set("spark.sqgl.autoBroadcastjoinThreshold", 1)
/1 7377 IZ A Shuffle Hash Join 4708 spark.sql.join.preferSortMergejoin i & 9 false
scala> spark.conf.set("spark.sql.join.preferSortMergejoin", false)

scala> val iteblogDF1 = Seq(
| (2, "iteblog")
| ).toDF("id", "info")
iteblogDF1: org.apache.spark.sql.DataFrame = [id: int, info: string]

scala> val iteblogDF2 = Seq(
| (O, "https://www.iteblog.com"),
| (1, "iteblog_hadoop"),
| (2, "iteblog")
| ).toDF("id", "info")
iteblogDF2: org.apache.spark.sgl.DataFrame = [id: int, info: string]

scala> val r = iteblogDF1.join(iteblogDF, Seq("id"), "inner")
r: org.apache.spark.sql.DataFrame = [id: int, info: string ... 1 more field]

scala> r.explain

== Physical Plan ==

*(1) Project [id#52, info#53, info#37]

+- ShuffledHashjoin [id#52], [id#36], Inner, BuildLeft
:- Exchange hashpartitioning(id#52, 200), true, [id=#172]
. +- LocalTableScan [id#52, info#53]
+- Exchange hashpartitioning(id#36, 200), true, [id=#173]

+- LocalTableScan [id#36, info#37]

scala> r.show(false)

Fome b R +

lid |info |info |
Fome b R +

|2 |iteblog|iteblog|
Fome b R +

M r.explain ERFTLAEY , BEEFERT ShuffledHashjoin , #9321t Ia0F
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LocalTableScan

number of output rows: 1

Exchange

shuffle records written: 1
shuffle write time: 26 ms
records read: 1

local bytes read: 72.0 B
fetch wait time: 0 ms
remote bytes read: 0.0 B
local blocks read: 1

remote blocks read: 0

data size: 32.0 B

remote bytes read to disk: 0.0 B
shuffle bytes written: 72.0 B

LocalTableScan

number of output rows: 3

Exchange

shuffle records written: 3

shuffle write time: 14 ms

records read: 3

local bytes read total (min, med, max)
236.0B (72.0B,80.0B, 84.0B)
fetch wait time total (min, med, max )
0Oms (0 ms, 0 ms, 0 ms)

remote bytes read: 0.0 B

local blocks read: 3

remote blocks read: 0

data size: 120.0 B

remote bytes read to disk: 0.0 B
shuffle bytes written: 236.0 B

ShuffledHashJoin

number of output rows: 1

84 ms (0 ms, 0 ms, 21 ms)

data size of build side total (min, med, max )
200.0 MiB (1024.0 KiB, 1024.0 KiB, 1024.0 KiB )
time to build hash map total (min, med, max )

durgtion: total (min, med, max)

WholeStageCodegen (1)

15ms (0 ms, 0 ms, 9 ms)

CollectLimit

SEFICIE KL
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ANRIBR AT #ESpark, Hadoop@EHBasetBXHINE , SIPKEHEAMRS : iteblog_hadoop

MEETLUEY , 75#47 ShuffledHashjoin FIBTE Spark £ 7 build hash
map , FILANR/NR D XEHEIRIRLLER K , TRESS%{ OOM My[al@®, 7E Spark
b, ShuffledHashjoin BSCIR7E ShuffledHashjoinExec 2B/ , BBNRIFTIUEE T,

Shuffle Sort Merge Join (SMJ)

BIE AT Join SRSV RMOANBERMN , 1RSS5 Join WREBRK , XEHEMRESEEH
Shuffle Sort Merge Join 7,

Shuffle Sort Merge Join FISEILEME : : BEWHFIKESS Join I Keys

FRERNS XEEZNSXEHTIX , BRFEFEIEARRM Keys

HEIARENSXER, PRFBZEBXNENDXIZRSS Join HI Keys #1T7HEE , &/5 Reduce
iR ENFSK RAEE 25 X FIEIEHIT Merge Join , tB5LE Keys #EE%HE Join £7T,

Shuffle Sort Merge Join FIIE &4

Shuffle Sort Merge Join #FAR—EMERN , BREHBEUTRMY
* (XZHF%(E Join , HFEERSS Join B Keys THEF ;

Shuffle Sort Merge Join f& {5+

/1 AAFATT EHEIRERRN |, FrLARKA)STIE Broadcastjoin X[7]

scala> spark.conf.set("spark.sql.autoBroadcastjoinThreshold", 1)

scala> val iteblogDF1 = Seq(
| (0,"111"),
| (1,"222"),
| (2,"333")
| ).toDF("id", "info")
iteblogDF1: org.apache.spark.sgl.DataFrame = [id: int, info: string]

scala> val iteblogDF2 = Seq(
| (O, "https://www.iteblog.com"),
| (1, "iteblog_hadoop"),
| (2, "iteblog")
| ).toDF("id", "info")
iteblogDF2: org.apache.spark.sql.DataFrame = [id: int, info: string]

scala> val r = iteblogDF1.join(iteblogDF2, Seq("id"), "inner")
r: org.apache.spark.sql.DataFrame = [id: int, info: string ... 1 more field]
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scala> r.explain
== Physical Plan ==
*(3) Project [id#119, info#120, info#131]
+- *(3) SortMergeJoin [id#119], [id#130], Inner
- *(1) Sort [id#119 ASC NULLS FIRST], false, 0
: +- Exchange hashpartitioning(id#119, 200), true, [id=#335]
+- LocalTableScan [id#119, info#120]
+- *(2) Sort [id#130 ASC NULLS FIRST], false, 0

+- Exchange hashpartitioning(id#130, 200), true, [id=#336]
+- LocalTableScan [id#130, info#131]

scala> r.show(false)

S S +

lid |info|info |

S S +

|1 |222 |iteblog_hadoop |

|2 |333 |iteblog |

|0 |111 | https://www.iteblog.com |
S S +

M r.explain £RFaIAEY , BEEFERT SortMergejoin , ¥+ IaNT
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| LocalTableScan

number of output rows: 3

’ Exchange

shuffle records written: 3

shuffle write time: 6 ms

records read: 3

local bytes read total (min, med, max )
212.0B(68.0B,72.0B,72.0B)
fetch wait time total (min, med, max )
0Oms (0 ms, 0 ms, 0 ms)

remote bytes read: 0.0 B

local blocks read: 3

remote blocks read: 0

data size: 96.0 B

remote bytes read to disk: 0.0 B
shuffle bytes written: 212.0 B

WholeStageCodegen (1)

duration: total (min, med, max
152 ms (0 ms, 1 ms, 4 ms

Sort

sort time total (min, med, max)

0ms (0 ms, 0 ms, 0 ms)

peak memory total (min, med, max )
60.5 MiB (64.0 KiB, 64.0 KiB, 16.1 MiB)
spill size total (min, med, max )
0.0B(0.0B,0.0B,0.0B)

LocalTableScan

number of output rows: 3

Exchange

shuffle records written: 3

shuffle write time: 6 ms

records read: 3

local bytes read total (min, med, max )
236.0B (72.0B, 80.0 B, 84.0B)
fetch wait time total (min, med, max )
0 ms (0 ms, 0 ms, 0 ms)

remote bytes read: 0.0 B

local blocks read: 3

remote blocks read: 0

data size: 120.0 B

remote bytes read to disk: 0.0 B
shuffle bytes written: 236.0 B

WholeStageCodegen (2)

duration: total (min, med, max
4 ms (0 ms, 2 ms, 2 ms

VSort

sort time total (min, med, max)

0ms (0 ms, 0 ms, 0 ms)

peak memory total (min, med, max )
48.2 MiB (16.1 MiB, 16.1 MiB, 16.1 MiB)
spill size total (min, med, max )

0.0B(0.0B,0.0B,0.0B)

SortMergedJoin

Project

number of output rows: 3

P A

CollectLimit

T FICICAKEE

WNRE R BT T #ESpark, HadoopESZ%HBasedﬁaéEl’\JjZ% , MK EFME RS : iteblog_hadoop

Spark BEMHIAZR Join EZR FERETLAEF SortMergejoin SESCIR |, X RIHIZE A
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SortMergejoinExec,

BATT LA Z 5 Join HIFRIRER Keys i##4T Bucket K& Shuffle Sort Merge Join B9 Shuffle
121E , B9 Bucket IRZFHEEIRNE Keys HITHXHERF , FrLA Shuffle Sort Merge Join
MR EEBHITO XFHEF T,

Cartesian product join

0 MySQL —#£ , N2 Spark H/KE5 Join FIRIZIBE where &4 (ON &4 ) BRASTF4&E
Cartesian product join , 1IX4" Join BEIMEERE LR MK TEBITRIR,

Cartesian product join FIIE &M
WIRZ inner Join , EXZIFFEMAZFE Join,
Cartesian product join &E FIF

/1 AAFAT T EHEIRERBRN |, FrLATKA)SEIE Broadcastjoin X[7]
scala> spark.conf.set("spark.sql.autoBroadcastjoinThreshold", 1)

scala> val iteblogDF1 = Seq(
| (0,"111"),
| (1,"222"),
| (2,"333")
| ).toDF("id", "info")
iteblogDF1: org.apache.spark.sql.DataFrame = [id: int, info: string]

scala> val iteblogDF2 = Seq(
| (O, "https://www.iteblog.com"),
| (1, "iteblog_hadoop"),
| (2, "iteblog")
| ).toDF("id", "info")
iteblogDF2: org.apache.spark.sgl.DataFrame = [id: int, info: string]

/11X ETLAfER val r = iteblogDF1.crossjoin(iteblogDF2)
scala> val r = iteblogDF1.join(iteblogDF2, Nil, "inner")
r: org.apache.spark.sql.DataFrame = [id: int, info: string ... 2 more fields]

scala> r.explain

== Physical Plan ==
CartesianProduct

:- LocalTableScan [id#157, info#158]
+- LocalTableScan [id#168, info#169]

11719
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scala> r.show(false)

+-—tt-—t

+

lid |info|id |info |

e Rl s T
10 [111]0
|0 111 |1
10 [111 |2
|1 222 |0
|1 1222 |1
11 1222 |2
|2 13330
|2 1333 |1
|2 1333 |2

+-—tt-—t

+

| https://www.iteblog.com |
|iteblog_hadoop |
|iteblog |

| https://www.iteblog.com |
|iteblog_hadoop |
|iteblog |

| https://www.iteblog.com |
|iteblog_hadoop |
|iteblog |

+
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LocalTableScan LocalTableScan
number of output rows: 3 number of output rows: 3
CartesianProduct

number of output rows: 9

WholeStageCodegen (1)

duration: 1 ms

Project

CollectLimit
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AR IE M BT T #ESpark, Hadoop@EHBaselBXHIXE , WK EHEARS : iteblog_hadoop

MEEERTTLUFEY |, Cartesian product join FEFIBRIITEZERRAFRIR , 4 Join
HRBAE , HEEZIEBETH , FIUKIIREAZERIXM Join, 7 Spark # Cartesian
product join FISEILET LS CartesianProductExec 2§,

Broadcast nested loop join (BNL))

{REJLAE Broadcast nested loop join FIHYTEM T EAIITE :

for record_1 in relation_1:
for record_2 in relation_2:
# join condition is executed

oJL A& Broadcast nested loop join
ARLEREMNERRESEAMSIX , IUHREBEET, ABFTLIEL , BN SRFEEXFE
HIPNRFAT] &, LURDRIVABRE, AT BOEEREUAT =42 —

* right outer join & &L ;
e left outer, left semi, left anti @& existence join & A% ;
* inner join NEHEMKREP =T 1%,

Broadcast nested loop join FUIE K4
Broadcast nested loop join SZIFEEFMAEFE Join , STIFFERY Join K7,
Broadcast nested loop join {&EFRAIF

/1 RAFATT EHEIREBR N |, FrLATKA)S5TIE Broadcastjoin X[7]

scala> spark.conf.set("spark.sql.autoBroadcastjoinThreshold", 1)

scala> val iteblogDF1 = Seq(
| (0,"111"),
| (1,"222"),
| (2,"333")
| ).toDF("id", "info")
iteblogDF1: org.apache.spark.sgl.DataFrame = [id: int, info: string]

scala> val iteblogDF2 = Seq(
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| (O, "https://www.iteblog.com"),
| (1, "iteblog_hadoop"),

| (2, "iteblog")

| ).toDF("id", "info")

iteblogDF2: org.apache.spark.sql.DataFrame = [id: int, info: string]

scala> val r = iteblogDF1.join(iteblogDF2, Nil, "leftouter")
r: org.apache.spark.sql.DataFrame = [id: int, info: string ... 2 more fields]

scala> r.explain
== Physical Plan ==

BroadcastNestedLoopJoin BuildRight, LeftOuter

:- LocalTableScan [id#157, info#158]

+- BroadcastExchange IdentityBroadcastMode, [id=#516]

+- LocalTableScan [id#168, info#169]

scala> r.show(false)

+-—tt-—t +

lid |info|id |info |

S S S +

|0 |111 |0 |https://www.iteblog.com |
|0 |111 |1 |iteblog_hadoop |

|0 |111 |2 |iteblog |

|1 1222 |0 |https://www.iteblog.com |
|1 1222 |1 |iteblog_hadoop |

|1 1222 |2 |iteblog |

|2 |333 |0 |https://www.iteblog.com |
|2 |333 |1 |iteblog_hadoop |

|2 |333 |2 |iteblog |
+-—tt-—t +
FEHENESTINT
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LocalTableScan

number of output rows: 3

BroadcastExchange

LocalTableScan data size: 120.0 B

time to collect: 26 ms
time to build: 0 ms
time to broadcast: 2 ms

number of output rows: 3

BroadcastNestedLoopJoin

number of output rows: 9

WholeSta1eCodegen (1)

duration: 0 ms

Project

H1EICICAKEHE

CollectLimit
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ANRIBR AT #ESpark, Hadoop@EHBasetBXHINE , SIPKEHEAMRS : iteblog_hadoop

EERTFZ LeftOuter Join , FRLASXIHRFEIT] #&. Broadcast nested loop join
RISEIET LAZ 0 BroadcastNestedLoopjoinExec,

Spark #{ali%#E Join SEHE

Spark B Ft Join ZREE , B4 Spark RIRBMH AT REZERE ? BIEmIE(IEiR T , Spark Y Join
FREZ27E JoinSelection ZHREELIMA , FEAHBUT :

def apply(plan: LogicalPlan): Seq[SparkPlan] = plan match {
case ExtractEquijoinKeys(joinType, leftKeys, rightKeys, condition, left, right, hint) =>

def createJoinWithoutHint() = {
createBroadcastHashjoin(
canBroadcast(left) && thint.leftHint.exists(_.strategy.contains(NO_BROADCAST_HASH)),
canBroadcast(right) && !hint.rightHint.exists(_.strategy.contains(NO_BROADCAST_HASH
)
.orElse {
if (conf.preferSortMergejoin) {
createShuffleHashjoin(
canBuildLocalHashMap(left) && muchSmaller(left, right),
canBuildLocalHashMap(right) && muchSmaller(right, left))
} else {
None
}
}
.orElse(createSortMergejoin())
.0rElse(createCartesianProduct())
.getOrElse {
// This join could be very slow or OOM
val buildSide = getSmallerSide(left, right)
Seq(joins.BroadcastNestedLoopJoinExec(
planLater(left), planLater(right), buildSide, joinType, condition))
}
}

createBroadcastHashjoin(hintToBroadcastLeft(hint), hintToBroadcastRight(hint))
.orElse { if (hintToSortMergeJoin(hint)) createSortMergejoin() else None }
.orElse(createShuffleHashjoin(hintToShuffleHashLeft(hint), hintToShuffleHashRight(hint))

.orElse {if (hintToShuffleReplicateNL(hint)) createCartesianProduct() else None }
.getOrElse(createjoinWithoutHint())
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case logical.Join(left, right, joinType, condition, hint) =>

def createJoinWithoutHint() = {
createBroadcastNLJoin(canBroadcast(left), canBroadcast(right))
.orElse(createCartesianProduct())
.getOrElse {
// This join could be very slow or OOM
Seq(joins.BroadcastNestedLoopjoinExec(
planLater(left), planLater(right), desiredBuildSide, joinType, condition))
}
}

createBroadcastNLjoin(hintToBroadcastLeft(hint), hintToBroadcastRight(hint))
.orElse {if (hintToShuffleReplicateNL(hint)) createCartesianProduct() else None }
.getOrElse(createjJoinWithoutHint())

/1 --- Cases where this strategy does not apply
case _=> Nil

}

FTF Spark it &SI ZEMUEAEHEER , BLIHE T EEFEEIRM Join ZRRE , FTLA Spark 2.4
& Spark 3.0 5|\ 7T Join hint , B 2RI LIE E,&Fjom

®Ig, EERARETLIEY , BFRIEEM Join hint fissREms. MNRBHTTLIESE Spark 3.0
SRBTE T EIRFRIERE Join KHERY

SEHIBEARNEEE Join , BFARIRIB TEIFIERE Join HKHE :

s HF 2R~ ZEE T BROADCAST hint ( BROADCAST, BROADCASTJOIN LAK MAPJOIN
FER—) | NRIBET , BBRLAI Broadcast Hash Join ;

s HFEA21EE T SHUFFLE MERGE hint ( SHUFFLE_MERGE, MERGE LA} MERGEJOIN
F—N) |, WNRIBET , B8R Shuffle sort merge join ;

s AFREARZIBET Shuffle Hash Join hint ( SHUFFLE_HASH ) , aNR4EET , BB
Shuffle Hash Join ;

o R EAREIBET shuffle-and-replicate nested loop join hint
( SHUFFLE_REPLICATE_NL) , #N5R48E T , BBRLA Cartesian product join ;

o WNRAFIEBEIEE(EM Join hint , BRHRIE Join HIE S 4I%EE Broadcast Hash Join ->
Shuffle HashJoin -> Sort Merge Join ->Cartesian Product Join -> Broadcast Nested Loop

Join JIfRfFi%#E Join HERE
AR Z2FEE Join , BFARZR T EINFER Join KB :

s AR EAZ18E T BROADCAST hint ( BROADCAST, BROADCASTJOIN LAK MAPJOIN
FR—) | NRIBET |, BB EXNAYZR , Fi%#E Broadcast Nested Loop Join ;
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» AR EF2I8ET shuffle-and-replicate nested loop join hint
( SHUFFLE_REPLICATE_NL) , #N5R48E T , BBRLA Cartesian product join ;
o NEAFREIBEED Join hint , BRIRIE Join FIER 4% R Broadcast Nested Loop
Join ->Cartesian Product Join -> Broadcast Nested Loop Join JliFi%#E Join ZREE
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