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Delta Lake #J Delete ThgER2H 0.3.0 lRASIAR , SIIXE |, MR Patch 2IXE, ENE
Apache Spark Delta Lake SCIUBIEZ AT , 155 REFBWNEIER delete XMIPEE,

Delta Lake fBR{sEFS

Delta Lake OB 73 XA ABA RN ER Delete NILAMEIF , SNIXE , T ¢
import io.delta.tables._

val iteblogDeltaTable = DeltaTable.forPath(spark, path)

/1 HBR id T 4 BOEEE
iteblogDeltaTable.delete("id <="4")

import org.apache.spark.sql.functions._
import spark.implicits._

iteblogDeltaTable.delete($"id" <= "4")

/1 BIBRFT B RIEHE
iteblogDeltaTable.delete()

MiT EERY Delete @< , WNRASLHMBR T HENAIEME |, Delta Lake
SER—INESHE , ARENUTER !

{"commitInfo":{"timestamp":1566978478414,"operation":"DELETE","operationParameters":{"p
redicate":"[W"("id" <= CAST('4' AS BIGINT))¥"]"},"readVersion":10,"isBlindAppend":false}}
{"remove":{"path":"dt=20190801/part-00000-ca73a0f4-fbeb-4ea8-9b9f-fa466a85724e.c000.sna
ppy.parquet”,"deletionTimestamp":1566978478405,"dataChange":true}}
{"remove":{"path":"dt=20190803/part-00000-8e11f4cc-a7ac-47a1-8ce6-b9d87eaf6c51.c000.sna
ppy.parquet”,"deletionTimestamp":1566978478405,"dataChange":true}}
{"add":{"path":"dt=20190801/part-00001-6ff11be3-22db-4ed2-bde3-a97d610fe11d.c000.snapp
y.parquet","partitionValues":{"dt":"20190801"},"size":429,"modificationTime":1566978478000,"
dataChange":true}}
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FSASE@MFMANET Delete FUTHIRTEL BIBRNFRM. FEMBRAISTELARRINAIXHE,
TR

o 147 Delete FIRT{R , ESLMIZURHLIFREHIR , REASSHEEmMCRT , HEIEH
FREUEFZEEBIHAT vacuum @4,
o TEREANHIFHME , FFEMRAH Delta Lake A35EF SQL EMIBREMIE , databricks
AR ESTIFH, FERFRAFIRMRAR Delta Lake tB 2 #FER SQL
EREUER , BEEAMRAEBIEAHE,
* 0.3.0 iixZASHY Delta Lake R373%E M Scala &Java K& Delta Lake BI%(3E , Python
FHXH0 API TTRESTE 0.4.0 lRASA T , £ : https://github.com/delta-io/delta/issues/89

Delta Lake il fR 2420/ SCIRAY

BIE/NERANERAIE T —T Delete BFER , A/NEBRARIBIFEHMNAE Delta Lake BJ Delete
WAL, delete B9 API 218137 io.delta.tables.DeltaTable
EXRMBR AT , EP P RBRNAEZEEGRETE=ZD

def delete(condition: String): Unit = {
delete(functions.expr(condition))

}

def delete(condition: Column): Unit = {
executeDelete(Some(condition.expr))

}

def delete(): Unit = {
executeDelete(None)

}

XA ERNE LEGFEEIR delete TIFHN=FTRAIE. X=1TRHZZHSHA

io.delta.tables.execution.DeltaTableOperations#executeDelete ER#E{HY , executeDelete
HISCERANT

protected def executeDelete(condition: Option[Expression]): Unit = {
val delete = Delete(self.toDF.queryExecution.analyzed, condition)

// current DELETE does not support subquery,

// and the reason why perform checking here is that

// we want to have more meaningful exception messages,

// instead of having some random msg generated by executePlan().
subqueryNotSupportedCheck(condition, "DELETE")
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val ge = sparkSession.sessionState.executePlan(delete)
val resolvedDelete = ge.analyzed.asInstanceOf[Delete]
val deleteCommand = DeleteCommand(resolvedDelete)
deleteCommand.run(sparkSession)

self.toDF.queryExecution.analyzed X2 (1% Delta Lake ZRHJ Analyzed Logical

Plan , condition B2 JMITHIFRIEEMFZHRIE (M LEAIFH id <=

'4'), ‘i’/\ﬁ;fﬁ’]*?lu?}txe%ﬂﬁ“% DeleteCommand , ZA/5EAS DeleteCommand #J run
FiEHITHBRR(E, DeleteCommand 35 EH Spark A RunnableCommand

SR, FLMESH run 7%, FEAIE Spark EEEZIAI CREATE TABLE, ALTER TABLE, SHOE
CREATE TABLE %npv%BzEEfLEKLZ 25/ , FRLA Delta Lake B9 delete, update LAKz Merge
ER R FIX 2L, DeleteCommand B run FiASLIANT

final override def run(sparkSession: SparkSession): Seq[Row] = {
recordDeltaOperation(tahoeFileIndex.deltaLog, "delta.dml.delete") {
// &E&%%EIU‘}TERT%
val deltalLog = tahoeFileIndex.deltaLog
/1 18 & Delta Lake REEZIFHIBRIR(E
deltaLog.assertRemovable()
Il FFBFHES , FUTHIEREIE.
deltaLog.withNewTransaction { txn =>
performDelete(sparkSession, deltaLog, txn)
}
// Re-cache all cached plans(including this relation itself, if it's cached) that refer to
// this data source relation.
sparkSession.sharedState.cacheManager.recacheByPlan(sparkSession, target)

}

Seq.empty[Row]
}

Delta Lake RAHFAFIRER appendOnly (@i

spark.databricks.delta.properties.defaults.appendOnly 21k & ) , tBFi2 R DI BIIRIE |

FEL)L&D%%H‘]HL THRRZ BT R B M — LR, RBITZ EHIEMT ﬂﬂ BRIZIE , BB THIBRIZIER
ZRIERFHEN , MLAXNMREFTERSZSEAEHTT , withNewTransaction FISLIINT

def withNewTransaction[T](thunk: OptimisticTransaction =>T): T = {
try {
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/| EFHEBIRESHERIIRE

update()

/1 IR R ESBIXTH

val txn = new OptimisticTransaction(this)

Il FIBES
OptimisticTransaction.setActive(txn)
/1 ITEEIRERE
thunk(txn)
} finally {
Il XAES
OptimisticTransaction.clearActive()
}
}
EAFEESZE  FEEMHIIRSSFSHSHRE , BAERTHRIERRERZAT , XskFRO 8

ZWEKRT , 14T update

BIEZE , MUUZZEHBIRNERFRE , EFEFBERIMWESH, thunk(txn)

XN FEEHATEA]_ETERY performDelete(sparkSession, deltalog, txn) 75i%, Delta Lake
WIBRHIEE N OFRTE performDelete 535 EE T,

MEENXEEEBHIREZERRR , PAXNMNXES BN AR , RAEXANXEEEATEEM
BHHMIBEEESESHEE— I XEEMR., BBATE performDelete /5B EEKAIH FEXEHRL 2]
EEEMER , XEHIENNAXGEBEURSBETELESHE, Delta Lake
BRI D A=KIER :

* 1. MNRMNIT delete WEHEFHIRBEEHEEXHIBEREGE , R LEAIFHY
iteblogDeltaTable.delete() , XBHEESCH M FRZi80 Delta Lake
RIFAEEIR, IIXMBERERTFLIET , REEEEMER Delta Lake
X RIHIETE AR T
° 2. WNRMIT delete WEHRE(EEE THAMBREZEGE , MXMMUREGHRESXFE , tbil dt
2 Delta Lake R XFER , AEFEAIHITT iteblogDeltaTable.delete("dt =
'20190828"")
XEEEXBIMBRIRE | BBARKNTUBENEFTENFTPRIRER (snapshot ,
bRl 2E1d _E AT update()
REARAR ) 2XIFEMEREFLE 4 |, EEBIFREIT , MTEAEENITHIRESIR(E.
* 3, BRE—MBERMEBFHBFENMEESE — LIS XFRANTIESY , XFHEE(IME
FIRRESUE  EEERRNMIBEERNXEER , XX oRAER
o 3.1, Delta Lake RAAFERK(IZEMFRIVEUE , IMBEAZTEMTARE , B
RO , MESSHEEAARICRE ;
° 3.2, XMBERERENM , RMNEEHEEZERFRMZUEEB N HEHER , RS
EXNMAHXEEEAEERBRNMEESRIFHOXEGER (NRRE |, AL
;X))  =xEIEREFHE
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ATIMRER , FHE T —KEREAREBIER FENEE.

iteblogDeltaTable.delete() iteblogDeltaTable.delete("dt='20190828"")

I B N
I - B -
I B I

https://www.iteblog.com
iteblogDeltaTable.delete("id="NoMatch™) iteblogDeltaTable.delete("id="Match")

IR AT T fESpark, Hadoopal&EHBasetHXMINE |, IBKFHEA . iteblog_hadoop

LTEFEBNMEEHERT— Mo XBRTHXE , AT AHBRHIXE |, tHEESEE
f{EFH remove

CHIX 1 |, EBRARBREENRNEIRZ EHERNXYE , EMEESHEEEFEA add
FRC IS,

N EBAISRIFA DT BRROIR(E,

private def performDelete(

sparkSession: SparkSession, deltaLog: DeltaLog, txn: OptimisticTransaction) = {
import sparkSession.implicits._

var numTouchedFiles: Long =0
var numRewrittenFiles: Long = 0
var scanTimeMs: Long = 0

var rewriteTimeMs: Long =0

val startTime = System.nanoTime()
val numFilesTotal = deltaLog.snapshot.numOfFiles

val deleteActions: Seq[Action] = condition match {
// SIR_EEERT , delete B{EREEREARME
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case None =>

/ BEEBAREHREBERPMTERY AddFile XHZEH¥

val allFiles = txn.filterFiles(Nil)

numTouchedFiles = allFiles.size
scanTimeMs = (System.nanoTime() - startTime) / 1000 / 1000

val operationTimestamp = System.currentTimeMillis()

/1 %& AddFile #Ric /% RemovefFile

allFiles.map(_.removeWithTimestamp(operationTimestamp))
/1 151E 7 HBRIT R &M | XN EEER2, 3
case Some(cond) =>

// metadataPredicates A5 XM E4

// otherPredicates A E LIRS

val (metadataPredicates, otherPredicates) =

DeltaTableUtils.splitMetadataAndDataPredicates(
cond, txn.metadata.partitionColumns, sparkSession)

/I NBRRBESXBIBREY , B2 dt="20190828" IXHERITFEEM , XN _EEER2
if (otherPredicates.isEmpty) {

val operationTimestamp = System.currentTimeMillis()

/I WREBHRZHFEXN D X EHR AddFile 324

val candidateFiles = txn.filterFiles(metadataPredicates)

scanTimeMs = (System.nanoTime() - startTime) / 1000 / 1000
numTouchedFiles = candidateFiles.size

/1 ¥ AddFile #xicBk RemoveFile
candidateFiles.map(_.removeWithTimestamp(operationTimestamp))
Yelse {// SR EEENR3 , SEHMBFZERIMREGE , XFHMERNEETREEREUEREUX L
fH PR &R FTE RIS
/1 FEIBIBRBVEIE B ERY AddFile SXFZ%

val candidateFiles = txn.filterFiles(metadataPredicates ++ otherPredicates)

numTouchedFiles = candidateFiles.size
val nameToAddFileMap = generateCandidateFileMap(deltaLog.dataPath, candidateFiles)

val fileIndex = new TahoeBatchFileIndex(
sparkSession, "delete", candidateFiles, deltaLog, tahoeFileIndex.path, txn.snapshot)
/1 Keep everything from the resolved target except a new TahoeFileIndex
// that only involves the affected files instead of all files.
val newTarget = DeltaTableUtils.replaceFileIndex(target, fileIndex)

/1 ZN B EREZWEREISUAXT AT Dataset
val data = Dataset.ofRows(sparkSession, newTarget)
val filesToRewrite =
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withStatusCode("DELTA", s"Finding files to rewrite for DELETE operation") {
/1 'R EEEEBEHERRY AddFile 3214
if (numTouchedFiles == 0) {
Array.empty[String]
} else {
/1 $RE I BREIE FR ERY S A
data.filter(new Column(cond)).select(new Column(InputFileName())).distinct()
.as[String].collect()
I3
}

scanTimeMs = (System.nanoTime() - startTime) / 1000 / 1000
/I SIRLEERBR3. , RKEHEFEMRRIEIRIESX S | BPARBRRISNHEHZ Nil , &
BEMESAS
if (filesToRewrite.isEmpty) {
Nil
} else {
/1 IR EEER3.2 , #EIFAIFERBRAIESIR |
/1 BN FERFE2MRR G EE BRI EIEER SRR X
// Do the second pass and just read the affected files
val baseRelation = buildBaseRelation(
sparkSession, txn, "delete", tahoeFileIndex.path, filesToRewrite, nameToAddFileMap)
// Keep everything from the resolved target except a new TahoeFileIndex
// that only involves the affected files instead of all files.
val newTarget = DeltaTableUtils.replaceFileIndex(target, baseRelation.location)

val targetDF = Dataset.ofRows(sparkSession, newTarget)

/1 EBRIT IR EAER , tBEi2 id > 10 A id <= 10

val filterCond = Not(EqualNullSafe(cond, Literal(true, BooleanType)))
/1 ZEZEERBR AP A F EZ M ERRIEUE

val updatedDF = targetDF.filter(new Column(filterCond))

// rewrittenFiles Fi 2RI 4

val rewrittenFiles = withStatusCode(
"DELTA", s"Rewriting ${filesToRewrite.size} files for DELETE operation") {
Il R B REEER R A4 EEA T EMEREIRE NZIFT S
txn.writeFiles(updatedDF)

}

numRewrittenFiles = rewrittenFiles.size
rewriteTimeMs = (System.nanoTime() - startTime) / 1000 / 1000 - scanTimeMs

val operationTimestamp = System.currentTimeMillis()
/l BEBBRHIEMFENXGES

removeFilesfromPaths(deltaLog, nameToAddFileMap, filesToRewrite, operationTimestam
p)
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++ rewrittenFiles
}
}
}

/1 MR LEREEZEZRRRAIE |, PAZFEZEICRESHE

if (deleteActions.nonEmpty) {
/I BESHEE , U532 _delta_log BRET , IXNMRMEREDSH 7.
txn.commit(deleteActions, DeltaOperations.Delete(condition.map(_.sql).toSeq))

}

recordDeltaEvent(

deltaLog,

"delta.dml.delete.stats",

data = DeleteMetric(
condition = condition.map(_.sql).getOrElse("true"),
numFilesTotal,
numTouchedFiles,
numRewrittenFiles,
scanTimeMs,
rewriteTimeMs)

LFEFREZMBIFRIRAT Delta Lake FIMFRIIRET . N EERIHITIIEEILIES |, Delta
Lake BIBRRIERAMNIEZRESH , FTLIE 5 2 BREIENEHMRIZ Mo XITIBRM | XL
B S RAVERE.

AEEXERFHER , 25E25E) |
REIXERNBIFICIZAZIE (IEILZ) B |, REF TG,
sz (1 ()
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