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scala> val data = sc.parallelize(List("www", "iteblog", "com"))
data: org.apache.spark.rdd.RDD[String] = ParallelCollectionRDD[2] at parallelize at <console>:1
5

scala> sc.setCheckpointDir("/www/iteblog/com")
scala> data.checkpoint

scala> data.count

SERABILEFEARIRDD , Efcheckpoint@iERDDFNEIESEI#E , FTLAREIEE—1N
heckpintB= , 5L &sc.setCheckpointDir("/www/iteblog/com") , IXEMITTZ EEE/ Wwww/it
eblog/comiR R T BIBBAMIHEXE |, Lbin : /www/iteblog/com/ada54d92-eeb2-4cff-89fb-89a2
97edd4dc ; #AfEXtdata RDDi#{Tcheckpoint , BMUIBIEITE , 2 /www/iteblog/com/ada54
d92-eeb2-4cff-89fb-89a297edd4dcEFHBF I -

Found 4 items

-rw-r--r-- 3 iteblog iteblog 0 2015-11-25 15:05 /www/iteblog/com/ada54d92-eeb2-4cff-89fb-89a
297edd4dc/rdd-2/part-00000

-rw-r--r-- 3 iteblog iteblog 5 2015-11-25 15:05 /www/iteblog/com/ada54d92-eeb2-4cff-89fb-89a
297edd4dc/rdd-2/part-00001

-rw-r--r-- 3 iteblog iteblog 9 2015-11-25 15:05 /www/iteblog/com/ada54d92-eeb2-4cff-89fb-89a
297edd4dc/rdd-2/part-00002

-rw-r--r-- 3 iteblog iteblog 5 2015-11-25 15:05 /www/iteblog/com/ada54d92-eeb2-4cff-89fb-89a
297edd4dc/rdd-2/part-00003
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def setCheckpointDir(directory: String) {

// If we are running on a cluster, log a warning if the directory is local.
// Otherwise, the driver may attempt to reconstruct the checkpointed RDD from
/1 its own local file system, which is incorrect because the checkpoint files
// are actually on the executor machines.
if (lisLocal && Utils.nonLocalPaths(directory).isEmpty) {
logWarning("Checkpoint directory must be non-local " +
"if Spark is running on a cluster: " + directory)

}

checkpointDir = Option(directory).map { dir =>
val path = new Path(dir, UUID.randomUUID().toString)
val fs = path.getFileSystem(hadoopConfiguration)
fs.mkdirs(path)
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fs.getFileStatus(path).getPath.toString

b
}

M EEFBETLIEY |, iR 23Elocali&Ex, , directoryERkEHDFS B R, L tE , NRRE
JElocalt®=l , [ERIEERIcheckpinti& R E2A IR , EFIETHMESHIRUUTHEES !

org.apache.spark.SparkException: Checkpoint RDD ReliableCheckpointRDD[1] at count at <con
sole>:18(0) has different number of partitions from original RDD ParallelCollectionRDDI[0] at p
arallelize at <console>:15(4)

at org.apache.spark.rdd.ReliableRDDCheckpointData.doCheckpoint(ReliableRDDCheckpointDa
ta.scala:73)

at org.apache.spark.rdd.RDDCheckpointData.checkpoint(RDDCheckpointData.scala:74)

at org.apache.spark.rdd.RDD$$anonfun$doCheckpoint$1.apply$mcV$sp(RDD.scala:1655)

at org.apache.spark.rdd.RDD$$anonfun$doCheckpoint$1.apply(RDD.scala:1652)

at org.apache.spark.rdd.RDD$$anonfun$doCheckpoint$1.apply(RDD.scala:1652)

at org.apache.spark.rdd.RDDOperationScope$.withScope(RDDOperationScope.scala:147)

at org.apache.spark.rdd.RDD.doCheckpoint(RDD.scala:1651)

at org.apache.spark.SparkContext.runjob(SparkContext.scala:1826)

at org.apache.spark.SparkContext.runjob(SparkContext.scala:1837)

at org.apache.spark.SparkContext.runjob(SparkContext.scala:1850)

at org.apache.spark.SparkContext.runjob(SparkContext.scala:1921)

at org.apache.spark.rdd.RDD.count(RDD.scala:1125)

at $iwC$$iwCs$iwC$$iwCssiwCss$iwC.<init>(<console>:18)

at $iwC$$iwCs$iwCs$iwCssiwC.<init>(<console>:23)

at $iwC$$iwCs$iwCss$iwC.<init>(<console>:25)

at $iwC$$iwCs$iwC.<init>(<console>:27)

at $iwC$$iwC.<init>(<console>:29)

at $iwC.<init>(<console>:31)

at <init>(<console>:33)

at .<init>(<console>:37)

at .<clinit>(<console>)

at .<init>(<console>:7)

at .<clinit>(<console>)

at $print(<console>)

at sun.reflect.NativeMethodAccessorImpl.invokeO(Native Method)

at sun.reflect.NativeMethodAccessorImpl.invoke(NativeMethodAccessorImpl.java:57)

at sun.reflect.DelegatingMethodAccessorImpl.invoke(DelegatingMethodAccessorImpl.java:43)
at java.lang.reflect. Method.invoke(Method.java:606)

at org.apache.spark.repl.SparkIMain$ReadEvalPrint.call(SparkIMain.scala:1065)

at org.apache.spark.repl.SparkIMain$Request.loadAndRun(SparkIMain.scala:1340)

at org.apache.spark.repl.SparkIMain.loadAndRunReq$1(SparkIMain.scala:840)

at org.apache.spark.repl.SparkIMain.interpret(SparkIMain.scala:871)
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at org.apache.spark.repl.SparkIMain.interpret(SparkIMain.scala:819)

at org.apache.spark.repl.SparkILoop.reallyInterpret$1(SparkILoop.scala:857)

at org.apache.spark.repl.SparkILoop.interpretStartingWith(SparkILoop.scala:902)

at org.apache.spark.repl.SparkILoop.command(SparkILoop.scala:814)

at org.apache.spark.repl.SparkILoop.processLine$1(SparkILoop.scala:657)

at org.apache.spark.repl.SparkILoop.innerLoop$1(SparkILoop.scala:665)

at org.apache.spark.repl.SparkILoop.org$apache$spark$repl$SparkILoop$$loop(SparkILoop.s
cala:670)

at org.apache.spark.repl.SparkILoop$$anonfun$org$apache$sparks$repl$SparkILoop$$proces
s$1.apply$mcZ$sp(SparkILoop.scala:997)

at org.apache.spark.repl.SparkILoop$$anonfun$org$apache$sparks$repl$SparkILoop$$proces
s$1.apply(SparkILoop.scala:945)

at org.apache.spark.repl.SparkILoop$$anonfun$org$apaches$sparks$repl$SparkILoop$$proces
s$1.apply(SparkILoop.scala:945)

at scala.tools.nsc.util.ScalaClassLoader$.savingContextLoader(ScalaClassLoader.scala:135)

at org.apache.spark.repl.SparkILoop.org$apache$spark$repl$SparkILoop$$process(SparkILoo
p.scala:945)

at org.apache.spark.repl.SparkILoop.process(SparkILoop.scala:1059)

at org.apache.spark.repl.Main$.main(Main.scala:31)

at org.apache.spark.repl.Main.main(Main.scala)

at sun.reflect.NativeMethodAccessorImpl.invokeO(Native Method)

at sun.reflect.NativeMethodAccessorImpl.invoke(NativeMethodAccessorImpl.java:57)

at sun.reflect.DelegatingMethodAccessorImpl.invoke(DelegatingMethodAccessorImpl.java:43)
at java.lang.reflect.Method.invoke(Method.java:606)

at org.apache.spark.deploy.SparkSubmit$.org$apache$spark$deploy$SparkSubmit$$runMain
(SparkSubmit.scala:674)

at org.apache.spark.deploy.SparkSubmit$.doRunMain$1(SparkSubmit.scala:180)

at org.apache.spark.deploy.SparkSubmit$.submit(SparkSubmit.scala:205)

at org.apache.spark.deploy.SparkSubmit$.main(SparkSubmit.scala:120)

at org.apache.spark.deploy.SparkSubmit.main(SparkSubmit.scala)
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def checkpoint(): Unit = RDDCheckpointData.synchronized {
// NOTE: we use a global lock here due to complexities downstream with ensuring
// children RDD partitions point to the correct parent partitions. In the future
// we should revisit this consideration.
if (context.checkpointDir.isEmpty) {
throw new SparkException("Checkpoint directory has not been set in the SparkContext")
} else if (checkpointData.isEmpty) {
checkpointData = Some(new ReliableRDDCheckpointData(this))
}
}

EFE—EHMmIEFIfcheckpointDir@E AT , MR ATEENESE |, X checkpointDi
r2HH _EHERsetCheckpointDirREIRER., XEFKAIRIZIRE T checkpointDir , FrLAEEE#IMch
eckpointData.isEmpty2& i3z , checkpointData2+AZRAAR ? ERERNT -

private[spark] var checkpointData: Option[RDDCheckpointData[T]] = None

RDDCheckpointDatazR @FIRDD——XFRIH] , £R7FE—HIFIRDD checkpintlHXHABIER

, TTEERARICheckpintR{EEIRE (F3£) #H1THI. MIXTRDDIERE checkpointR#FE R E2#8A

1{Rel|abIeRDDCheckpomtDataﬂ?ﬁ HLAE#H Tcheckpinti®fE, MIXERMASERAIFE , XIRDD

ﬂﬁﬁcheckpomtuéﬂl , ,5@?)525%)]9“1%7checkpomtData FARIZEPHITcheckpintiRfE , {RTJLA
IR pIX B R EXTRDDi#H{TcheckpintiRig & 1E,

B34t A EHIERIcheckpointi®(E ? {F4RE LEAIF , $iTdata.countZ A 24 checkp
oint3 4, B , IBEEActionfitk)obHIFHEA =i fTcheckpint, SparkfEHIT5E)obZ E=#IT

=55 2checkpint :

def runjob[T, U: ClassTag](
rdd: RDDIT],
func: (TaskContext, Iterator[T]) => U,
partitions: Seq[Int],
resultHandler: (Int, U) => Unit): Unit = {
if (stopped.get()) {
throw new IllegalStateException("SparkContext has been shutdown")
}
val callSite = getCallSite
val cleanedFunc = clean(func)
logInfo("Starting job: " + callSite.shortForm)
if (conf.getBoolean("spark.logLineage", false)) {
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logInfo("RDD's recursive dependencies:¥n" + rdd.toDebugString)
}
dagScheduler.runjob(rdd, cleanedFunc, partitions, callSite, resultHandler, localProperties.get)
progressBar.foreach(_.finishAll())
rdd.doCheckpoint()

ERERE—IMNErdd.doCheckpoint() , X HiEft A& RDDHIcheckpointdy , fidoCheckpoint
BREHISSIANT -

private[spark] def doCheckpoint(): Unit = {
RDDOperationScope.withScope(sc, "checkpoint”, allowNesting = false, ignoreParent = true) {
if ({doCheckpointCalled) {
doCheckpointCalled = true
if (checkpointData.isDefined) {
checkpointData.get.checkpoint()
} else {
dependencies.foreach(_.rdd.doCheckpoint())
}
}
}
}

X EZlcheckpointDataTIE ? iX N EMITcheckpint)REE XK , FrL AN SR {/RAIRDDERE T ¢
heckpint()&&%4 , #BAcheckpointData.isDefined5xE&truedl, MIIRIREIXRDDIEF T checkpi
nt()R# , REHESHITIRRDDAIcheckpointData.get.checkpoint()ft8, FH{IKEFEcheckpoin
tDatashAIcheckpoint()2aN{aIsLIAY , 2T :

final def checkpoint(): Unit = {
// Guard against multiple threads checkpointing the same RDD by
// atomically flipping the state of this RDDCheckpointData
RDDCheckpointData.synchronized {
if (cpState == Initialized) {
cpState = CheckpointingInProgress
} else {
return
}
}

val newRDD = doCheckpoint()
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// Update our state and truncate the RDD lineage
RDDCheckpointData.synchronized {
cpRDD = Some(newRDD)
cpState = Checkpointed
rdd.markCheckpointed()
}
}

AT B LEZNEIENT E— N RDDiFE TcheckpintiR(E , B EIEcheckpintfIRZHInitializedZE Ak,
CheckpointingInProgress , FTLAMNIR B — N &iz AT checkpintBPREA Zlnitialized i Bz retur
nY., xEHMEdoCheckpointsLIL Y :
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protected override def doCheckpoint(): CheckpointRDD[T] = {

// Create the output path for the checkpoint
val path = new Path(cpDir)
val fs = path.getFileSystem(rdd.context.hadoopConfiguration)
if (Ifs.mkdirs(path)) {
throw new SparkException(s"Failed to create checkpoint path $cpDir")

}

// Save to file, and reload it as an RDD
val broadcastedConf = rdd.context.broadcast(
new SerializableConfiguration(rdd.context.nadoopConfiguration))
// TODO: This is expensive because it computes the RDD again unnecessarily (SPARK-8582)
rdd.context.runjob(rdd, ReliableCheckpointRDD.writeCheckpointFile[T](cpDir, broadcastedCo
nf) )
val newRDD = new ReliableCheckpointRDDI[T](rdd.context, cpDir)
if (newRDD.partitions.length != rdd.partitions.length) {
throw new SparkException(
s"Checkpoint RDD $newRDD(${newRDD.partitions.length}) has different " +
s"number of partitions from original RDD $rdd(${rdd.partitions.length})")
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}

// Optionally clean our checkpoint files if the reference is out of scope
if (rdd.conf.getBoolean("spark.cleaner.referenceTracking.cleanCheckpoints”, false)) {
rdd.context.cleaner.foreach { cleaner =>
cleaner.registerRDDCheckpointDataForCleanup(newRDD, rdd.id)
}
}

logInfo(s"Done checkpointing RDD ${rdd.id} to $cpDir, new parent is RDD ${newRDD.id}")

newRDD
}

BSEE2CZ5RDDIB R , AEBHI— 1N obXECheckpintsZ {4 , =ZE HReliableCheckpointRDD
.writeCheckpointFileSRsLINS1R4E,

def writeCheckpointFile[T: ClassTag](
path: String,
broadcastedConf: Broadcast[SerializableConfiguration],
blockSize: Int = -1)(ctx: TaskContext, iterator: Iterator[T]) {
val env = SparkEnv.get
val outputDir = new Path(path)
val fs = outputDir.getFileSystem(broadcastedConf.value.value)

val finalOutputName = ReliableCheckpointRDD.checkpointFileName(ctx.partitionId())
val finalOutputPath = new Path(outputDir, finalOutputName)
val tempOutputPath =

new Path(outputDir, s".$finalOutputName-attempt-${ctx.attemptNumber()}")

if (fs.exists(tempOutputPath)) {
throw new IOException(s"Checkpoint failed: temporary path $tempOutputPath already exist
sll)
}
val bufferSize = env.conf.getInt("spark.buffer.size", 65536)

val fileOutputStream = if (blockSize < 0) {

fs.create(tempOutputPath, false, bufferSize)
} else {

// This is mainly for testing purpose

fs.create(tempOutputPath, false, bufferSize, fs.getDefaultReplication, blockSize)
}

val serializer = env.serializer.newlInstance()

8/9



<Lir b g e Spark CheckpointB i /EX RS
Sewg:ﬂﬁw{st:tfoﬁm? Spark K#IEEZ - https://www.iteblog.com

val serializeStream = serializer.serializeStream(fileOutputStream)
Utils.tryWithSafeFinally {

serializeStream.writeAll(iterator)
H

serializeStream.close()

}

if (Ifs.rename(tempOutputPath, finalOutputPath)) {
if (Ifs.exists(finalOutputPath)) {
logInfo(s"Deleting tempOutputPath $tempOutputPath")
fs.delete(tempOutputPath, false)
throw new IOException("Checkpoint failed: failed to save output of task: " +
s"${ctx.attemptNumber()} and final output path does not exist: $finalOutputPath")
} else {
// Some other copy of this task must've finished before us and renamed it
logInfo(s"Final output path $finalOutputPath already exists; not overwriting it")
fs.delete(tempOutputPath, false)
}
}
}

55 CheckpintXX 42 f5 , £iR[EInewRDD , H&EWELEcpRDD , F¥&CheckpintkIRZEZEAL Che
ckpointed, E=&ERKXMRDDAMKEI£ERBEER ( markCheckpointed() )

private[spark] def markCheckpointed(): Unit = {
clearDependencies()
partitions_ = null
deps = null // Forget the constructor argument for dependencies too

}

BANBIRERTR T . BREBSNBUMTMCheckpint PR ERDD , iEXiEAEE |, s&iteblog_h
adoopAHMS,

AEENEREFHER , 25H2RE |
REXERRRBIFICICAZIE (THFICZ ) B , RETF TSR,
AxaEE: [1 ()
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