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HDFS Architecture
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$ hdfs dfs -mkdir -p /foo/bar
$ hdfs dfs -chmod g+w /foo/bar

S hdfs dfs -1s -R /

drwxr-xr-x - iwasakims supergroup 0 2019-08-21 15:11 /foo
drwxrwxr-x - iwasakims supergroup 0 2019-08-21 15:11 /foo/bar

S echo baz > baz.txt
$ hdfs dfs -put baz.txt /foo/bar

S hdfs dfs -head /foo/bar/baz.txt
baz

S hdfs dfs -rm -r /foo
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scala> import org.apache.hadoop.conf.Configuration
scala> import org.apache.hadoop.fs.FileSystem
scala> import org.apache.hadoop.fs.Path

scala> val conf = new Configuration()
scala> conf.get("fs.defaultFS")

resO: String = hdfs://localhost:8020/
scala> val fs = FileSystem.get (conf)

scala> val path = new Path("hdfs://localhost:8020/")
scala> val fs = p.getFileSystem(conf)
scala> val fs = FileSystem.get(path.toUri(), conf)
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scala> val path = new Path("/foo/bar")

scala> fs.mkdirs (path)
resl: Boolean = true

scala> fs.exists (new Path("/foo"))
res?2: Boolean = true
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scala>
scala>

scala>
scala>

scala>

scala>

import org.apache.hadoop.fs.permission.FsPermission
import org.apache.hadoop.fs.permission.FsAction

val perm = new FsPermission("0775")
fs.setPermission (path, perm)

val perm = new FsPermission (FsAction.ALL,
FsAction.ALL,
FsAction.READ EXECUTE)

perm: org.apache.hadoop.fs.permission.FsPermission = rwxrwxr-x

fs.setPermission(path, perm)
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listStatus
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scala> val listing = fs.listStatus(new Path("/"))

listing: Array[org.apache.hadoop.fs.FileStatus] =

Array (HdfsLocatedFileStatus{path=hdfs://localhost:8020/fo0;
isDirectory=true; modification time=1566384749729; access time=0;
owner=iwasakims; group=supergroup; permission=rwxr-xr-x; 1sSymlink=false;
hasAcl=false; isEncrypted=false; isErasureCoded=false})

scala> listing(0) .isDirectory
resl: Boolean = true

scala> fs.listStatus(listing(0) .getPath())

resd4: Arrayl[org.apache.hadoop.fs.FileStatus] =

Array (HdfsLocatedFileStatus{path=hdfs://localhost:8020/foo/bar;
isDirectory=true; modification time=1566384749729; access time=0;
owner=iwasakims; group=supergroup; permission=rwxrwxr-x; 1sSymlink=false;
hasAcl=false; isEncrypted=false; isErasureCoded=false})
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scala> import java.nio.charset.Charset
scala> val os = fs.create(new Path("/foo/bar/baz.txt"))

scala> val buf ="baz".getBytes (Charset.forName ("UTF-8"))
buf: Array[Byte] = Array (98, 97, 122)

scala> os.write(buf, 0, buf.length)

scala> os.close()
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scala> import java.nio.ByteBuffer
scala> val is = fs.open(new Path("/foo/bar/baz.txt"))

scala> val buf = ByteBuffer.allocate(3)

scala> is.read(buf)

resl: Int = 3

scala> new String(buf.array(), Charset.forName ("UTF-8"))
res2: String = baz

scala> val buf = ByteBuffer.allocate(2)

scala> is.read(l, buf)
res3: Int = 2

scala> new String(buf.array(), Charset.forName ("UTF-8"))
res4: String = az
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scala> fs.delete(new Path("/foo"), true)
res3: Boolean = true

scala> fs.delete(new Path("/foo"))

warning: there was one deprecation warning; for details, enable
":setting -deprecation' or " :replay -deprecation'

res23: Boolean = false
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scala> val it = fs.listLocatedStatus (path)

it:
org.apache.hadoop.fs.Remotelterator[org.apache.hadoop.fs.LocatedFi
leStatus] = org.apache.hadoop.hdfs.DistributedFileSystem

$DirListinglterator@68f68ala

scala> while (it.hasNext()) {
| val locations = it.next () .getBlockLocations ()
| locations. foreach (println)

| }
0,6,localhost
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scala> val os = fs.append(new Path("/foo/bar/baz.txt"))
0s: org.apache.hadoop.fs.FSDataOutputStream =
FSDataOutputStream{wrappedStream=DFSOutputStream:blk 1073741828 1004}

scala> val buf ="bazbaz".getBytes (Charset.forName ("UTF-8"))
scala> os.write(buf, 0, buf.length)

scala> os.close()

$ bin/hdfs dfs -cat /foo/bar/baz.txt
bazbazbaz
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hflush / hsync
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scala> val os = fs.create(new Path("/hflush.txt"))

scala> val buf ="sync".getBytes (Charset.forName ("UTF-8"))
scala> os.write(buf, 0, buf.length)

scala> os.hflush()

scala> os.write(buf, 0, buf.length)

scala> os.hflush()

S hdfs dfs -cat /hflush.txt

Syncsync

S hdfs dfs -1s /hflush. txt
-rw-r—--r-- 1 iwasakims supergroup 4 2019-08-22 09:47 /hflush.txt
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Tailing
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scala> val is = fs.open(new Path("/foo/bar/baz.txt"))
scala> is.read()
resl: Int = 98

scala> is.read()

res2: Int = -1

scala> val os = fs.append(new Path("/foo/bar/baz.txt"))
scala> os.write(buf, 0, buf.length)

scala> os.close()

scala> is.read()

res3: Int = -1

scala> val is = fs.open(new Path("/foo/bar/baz.txt"))
scala> fs.seek (3)

scala> is.read()

res4: Int = 98
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Delegation Token
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scala> val ugi = UserGroupInformation.getCurrentUser ()

ugl: org.apache.hadoop.security.UserGroupInformation =
iwasakims@EXAMPLE.COM (auth:KERBEROS)

scala> val token =
fs.getDelegationToken ("yarn/localhost@EXAMPLE .COM")

token: org.apache.hadoop.security.token.Token[ ] = Kind: HDFS DELEGATION TOKEN,
Service: 127.0.0.1:8020, Ident: (token for iwasakims: HDFS DELEGATION TOKEN
owner=iwasakims@EXAMPLE.COM, renewer=iwasakims, realUser=, issueDate=1566394690379,

maxDate=1566999490379, sequenceNumber=1, masterKeyId=4)

scala> ugi.addToken (token)
res?Z2: Boolean = true
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scala> import org.apache.hadoop.security.Cre
scala> import org.apache.hadoop.io.DataOutpu

scala> import org.apache.hadoop.security.Cre

scala> val creds = ugi.getCredentials ()
scala> val ob = new DataOutputBuffer ()
scala> creds.writeTokenStorageToStream (ob)
scala> val buf = ByteBuffer.wrap (ob.getData (

dentials
tBuffer

scala> import org.apache.hadoop.io.DataInputByteBuffer

dentials

), 0, ob.getLength())

scala> val creds = new Credentials()

scala> val ib = new DataInputByteBuffer ()
scala> ib.reset (buf)

scala> creds.readTokenStorageStream(ib)
scala> val ugi = UserGroupInformation.getlog
scala> ugi.addCredentials (creds)

inUser ()
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InputFormat
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see TextOutputFormat
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public abstract
RecordReader<K,V> createRecordReader (InputSplit split,

public abstract class InputFormat<K, V> ({
public abstract
List<InputSplit> getSplits (JobContext context

) throws ...

TaskAttemptContext context
) throws ...
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public abstract class OutputFormat<K, V> {
public abstract RecordWriter<K, V>
getRecordWriter (TaskAttemptContext context
) throws ...

public abstract void checkOutputSpecs (JobContext context
) throws ...

public abstract
OutputCommitter getOutputCommitter (TaskAttemptContext context

) throws ...
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public abstract class OutputCommitter ({

abstract void setupJob (JobContext jobContext)

void cleanupJdob (JobContext jobContext)

void commitJob (JobContext jobContext)

void abortJob (JobContext jobContext, JobStatus.State state)
abstract void setupTask (TaskAttemptContext taskContext)
abstract boolean needsTaskCommit (TaskAttemptContext taskContext)
abstract void commitTask (TaskAttemptContext taskContext)
abstract void abortTask (TaskAttemptContext taskContext)
boolean isRecoverySupported()

boolean isCommitJobRepeatable (JobContext jobContext)
boolean isRecoverySupported (JobContext jobContext)

void recoverTask (TaskAttemptContext taskContext)
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Hadoop Compatible File Systems

Azure
HDFS Ozone Local FS Amazon S3 Data Lake
Storage gen2
Distributed | WebHdfs Ozone Local S3A AzureBlob
FileSystem | FileSystem | FileSystem FileSystem FileSystem | | FileSystem
Hadoop FileSystem API
MapReduce Spark T
MapReduce Spark Hadoop
Application Application Application
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$ hadoop fs -cp file:///a/b hdfs://ns/c/d
$ hadoop fs -cp hdfs://ns/c/d s3a://bc/e/f
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scala> val p = new Path("s3a://iwasakims-test/foo.txt")
scala> val s3 = p.getFileSystem(conf)

s3: org.apache.hadoop.fs.FileSystem = S3AFileSystem{uri=s3a://
iwasakims-test, workingDir=s3a://iwasakims-test/user/iwasakims,
inputPolicy=normal,

scala> val os = s3.create(p)

0S: org.apache.hadoop.fs.FSDataOutputStream =
FSDataOutputStream{wrappedStream=S3ABlockOutputStream{WriteOperati
onHelper {bucket=iwasakims-test}, blockSize=67108864,
activeBlock=FileBlock{index=1, destFile=/tmp/hadoop-iwasakims/s3a/
s3ablock-0001-6278414896901011411.tmp, state=Writing, dataSize=0,
1imit=671088641}}}

scala> val buf ="foo".getBytes (Charset.forName ("UTF-8"))
scala> os.write(buf, 0, buf.length)
scala> os.close()

36



Limitations
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scala> val os = s3.append(p)

Java.lang.UnsupportedOperationException: Append is not supported
by S3AFileSystem

scala> s3.setPermission(p, new FsPermission("0775"))

scala> val is = s3.open(p)
scala> val buf = ByteBuffer.allocate(3)
scala> is.read(buf)

Java.lang.UnsupportedOperationkException: Byte-buffer read
unsupported by input stream
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Google Cloud Storage

https://github.com/GoogleCloudPlatform/bigdata-interop/tree/master/gcs

Oracle Cloud Infrastructure

https://github.com/oracle/oci-hdfs-connector

Ignite File System

https://github.com/apache/ignite/tree/master/modules/hadoop
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Jjar(Cclasspathzi@ 9
Configuration Cscheme & U5 X &Z& X H DT
<property>

<name>fs.foobar.impl</name>
<value>org.example.FooBarFileSystem</value>
</property>

£t U < [&java.util.ServiceLoaderZz{£ S
# FEO> TR TEO— RESNDDONEER

$ tail META-INF/services/org.apache.hadoop.fs.FileSystem
org.example.FooBarFileSystem
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fs.defaultFS
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<property>
<name>fs.defaultFS</name>
<value>hdfs://mycluster/</value>
</property>
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FileContext API (HADOOP-4952)
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FileContext ctx = FileContext.getFileContext (uri) ;
FSDataInputStream is = ctx.create(path, ...);
ctx.setWorkingDir (path) ;

FSDataInputStream os = ctx.open(path, ...);
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see 0.a.h.fs.DelegateToFileSystem

<property>
<name>fs.s3a.impl</name>
<value>org.apache.hadoop.fs.s3a.S3AFileSystem</value>
</property>
<property>
<name>fs.AbstractFileSystem.s3a.impl</name>
<value>org.apache.hadoop.fs.s3a.S3A</value>

</property>
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