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Safe$Harbor$Statement$
The$following$is$intended$to$outline$our$general$product$direcLon.$It$is$intended$for$
informaLon$purposes$only,$and$may$not$be$incorporated$into$any$contract.$It$is$not$a$
commitment$to$deliver$any$material,$code,$or$funcLonality,$and$should$not$be$relied$upon$
in$making$purchasing$decisions.$The$development,$release,$and$Lming$of$any$features$or$
funcLonality$described$for$Oracle’s$products$remains$at$the$sole$discreLon$of$Oracle.$

Oracle$ConfidenLal$–$Internal/Restricted/Highly$Restricted$ 2$
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Java$Timeline$

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018$
$

1.0$ 1.1$ 1.2$ 1.3$ 1.4$ 5.0$ 6$ 7$ 8$ 9$ 10$
GreenTalk$
$$Oak$ α/β#
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Java$SE$EOL$/$LifeLme$Support$Policy$

GA Date EoPU Premier Support Extended Support 

Java$SE$1.4.2 Feb 2002 Oct 2008 Feb 2010 Feb 2013 

Java$SE$5$ May 2004 Oct 2009 May 2011 May 2015 

Java$SE$6$ Dec 2006 Feb 2013 Dec 2013      Dec 2015 Jun 2017      Dec 2018 

Java$SE$7$ Jul 2011 Mar 2015 * Jul 2016      Jul 2019 Jul 2019      Jul 2022 

Java$SE$8$ Mar 2014 Mar 2017 * Mar 2022 Mar 2025 

Deployment$technologies$(browser$based)$:$Java$6$Premier$–$Jun$2017,$Java$7+$Premier$–$5yrs$aaer$GA,$No$Extended$Support$(moves$to$Sustaining)$$

For$details$see,$h0p://www.oracle.com/technetwork/java/eolf135779.html$$
*$Or$later.$$Exact$date$TBD.$
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Java$8$&$Java$Mission$Control$5.3$–$GA$18th$March$2014$
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Lambda$(JSR$335)$
Date/Time$API$(JSR$310)$

Type$Annota@ons$(JSR$308)$

Compact$Profiles$

Lambda&Form*Representa1on*for*Method*Handles$

Remove*the*Permanent*Genera1on$

Improve*Contended*Locking$

Generalized*Target&Type*Inference$

DocTree*API$

Parallel*Array*Sor1ng$Bulk*Data*Opera1ons$

Unicode*6.2$

Base64$

Prepare*for*Modulariza1on$

Parameter*Names$

TLS*Server*Name*Indica1on$
Configurable*Secure&Random*Number*Genera1on$

Java$8$

Nashorn$

Enhanced*Verifica1on*Errors$

Fence*Intrinsics$

Repea1ng*Annota1ons$

HTTP*URL*Permissions$

Limited*doPrivileged$
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Java$8$
h0p://openjdk.java.net/projects/jdk8/features$
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Java$SE$8$

• Biggest$changes$to$the$Java$language$since$Java$SE$5$
• Coordinated$cofevoluLon$of$language,$libraries,$and$VM$

– Lambda$expressions$and$interface$evoluLon$
– Bulk$data$operaLons$on$collecLons,$more$library$support$for$parallelism$
– Streams$API$

•  The$main$goals$of$these$changes$are:$
– Be0er$developer$producLvity$
– More$reliable$code$
– Be0er$performance$(especially$on$mulL$core$hardware)$

$
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2002   2003   2004   2005   2006   2007   2008   2009   2010 2011 2012  2013 2014 

1.4    5.0      6           7   8 
java.lang.Thread 

java.util.concurrent 
(jsr166) 

Fork/Join Framework 
(jsr166y) 

Project Lambda Concurrency$in$Java$

Phasers,$etc$
(jsr166)$
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Guy$Steele$
JVM$Language$Summit$2013$
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Closures$/$Lambdas$for$Java$–$a$long$and$winding$road…$

•  Dec$2009$–$OpenJDK$Project$Lambda$formed$
•  Nov$2010$–$JSRf335$filed$

–  Lambda$Expressions$+$Interface$EvoluLon$+$Bulk$CollecLon$OperaLons$$
Brian$Goetz$
JSR335$Spec$Lead$
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Lambdas$In$Java$
$
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The$Problem:$External$IteraLon$
List<Student> students = ... 
double highestScore = 0.0; 
for (Student s : students) { 
  if (s.gradYear == 2011) { 
    if (s.score > highestScore) { 
      highestScore = s.score; 
    } 
  } 
} 

•  Our$code$controls$iteraLon$
•  Inherently*serial:*iterate$from$

beginning$to$end$
•  Not$threadfsafe$because$

business$logic$is$stateful$
(mutable$accumulator$variable)$
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Internal$IteraLon$With$Inner$Classes$

•  IteraLon$handled$by$the$library$
•  Not$inherently$serial$–$traversal$may$
be$done$in$parallel$

•  Traversal$may$be$done$lazily$–$so$one$
pass,$rather$than$three$

•  Thread$safe$–$client$logic$is$stateless$
•  High$barrier$to$use$

– SyntacLcally$ugly$

More$FuncLonal,$Fluent$
List<Student> students = ... 
double highestScore = students. 

  filter(new Predicate<Student>() { 
    public boolean op(Student s) { 

      return s.getGradYear() == 2011; 

    } 
  }). 

  map(new Mapper<Student,Double>() { 

    public Double extract(Student s) { 
      return s.getScore(); 

    } 

  }). 
  max(); 
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Internal$IteraLon$With$Lambdas$
SomeList<Student> students = ... 
double highestScore = students. 
           filter(Student s -> s.getGradYear() == 2011). 
           map(Student s -> s.getScore()). 
           max(); 
 

•  More$readable$
•  More$abstract$
•  Less$errorfprone$
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Lambda$Expressions$

•  Lambda$expressions$represent$anonymous$funcLons$
– Same$structure$as$a$method$

•  typed$argument$list,$return$type,$set$of$thrown$excepLons,$and$a$body$

– Not$associated$with$a$class$

• We$now$have$parameterised$behaviour,$not$just$values$

Some$Details$

double highestScore = students. 
          filter(Student s -> s.getGradYear() == 2011). 
          map(Student s -> s.getScore()) 
          max(); 
 

What$

How$
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Library$EvoluLon$Goal$
• Requirement:$aggregate$operaLons$on$collecLons$

– New$methods$required$on$CollecLons$to$facilitate$this$

$
$
$
$
$

• This$is$problemaLc$
– Can’t$add$new$methods$to$interfaces$without$modifying$all$implementaLons$
– Can’t$necessarily$find$or$control$all$implementaLons$

int heaviestBlueBlock = blocks. 
           filter(b -> b.getColor() == BLUE). 
           map(Block::getWeight). 
           reduce(0, Integer::max); 
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SoluLon:$Extension$Methods$

• Specified$in$the$interface$
• From$the$caller’s$perspecLve,$just$an$ordinary$interface$method$
• Provides$a$default$implementaLon$

•  Default$only$used$when$implementaLon$classes$do$not$provide$a$body$for$the$
extension$method$

•  ImplementaLon$classes$can$provide$a$be0er$version,$or$not$

AKA$Defender$or$Default$Methods$

interface Collection<E> {  
  default Stream<E> stream() {  
    return StreamSupport.stream(spliterator()); 
  }  
} 
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Lambdas$In$Full$Flow:$
Streams$

$
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Aggregate$OperaLons$

• Most$business$logic$is$about$aggregate$operaLons$
– “Most$profitable$product$by$region”$
– “Group$transacLons$by$currency”$

• As$we$have$seen,$up$to$now,$Java$uses$external$iteraLon$
– Inherently$serial$
– FrustraLngly$imperaLve$

•  Java$SE$8’s$answer:$The$Stream$API$
– With$help$from$Lambdas$
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Stream$Overview$

• A$stream$pipeline$consists$of$three$types$of$things$
– A$source$
– Zero$or$more$intermediate$operaLons$
– A$terminal$operaLon$

•  Producing$a$result$or$a$sidefeffect$

Pipeline$

int sum = transactions.stream(). 
  filter(t -> t.getBuyer().getCity().equals(“London”)). 
  mapToInt(Transaction::getPrice). 
  sum(); 

Source$

Intermediate$operaLon$

Terminal$operaLon$
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Stream$Sources$

•  From$collecLons$and$arrays$
– Collection.stream() 
– Collection.parallelStream() 
– Arrays.stream(T array)$or$Stream.of() 

•  StaLc$factories$
– IntStream.range() 
– Files.walk() 

• Roll$your$own$
– java.util.Spliterator 

Many$Ways$To$Create$
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Streams$
h0p://www.oracle.com/technetwork/arLcles/java/ma14fjavafsef8fstreamsf2177646.html$
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Example$1$
Convert$words$in$list$to$upper$case$

List<String> output = wordList. 
  stream(). 
  map(String::toUpperCase). 
  collect(Collectors.toList());$
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Example$1$
Convert$words$in$list$to$upper$case$(in$parallel)$

List<String> output = wordList. 
  parallelStream(). 
  map(String::toUpperCase). 
  collect(Collectors.toList());$
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Example$2$
Find$words$in$list$with$even$length$

List<String> output = wordList. 
  parallelStream(). 
  filter(w -> (w.length() & 1 == 0). 
  collect(Collectors.toList());$
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Example$3$

• BufferedReader$has$new$method$
– Stream<String> lines() 

$

Count$lines$in$a$file$

long count = bufferedReader. 
  lines(). 
  count();$
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Example$4$
Join$lines$3f4$into$a$single$string$

String output = bufferedReader. 
  lines(). 
  skip(2). 
  limit(2). 
  collect(Collectors.joining());$
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Example$6$
Collect$all$words$in$a$file$into$a$list$

List<String> output = reader. 
  lines(). 
  flatMap(line -> Stream.of(line.split(REGEXP))). 
  filter(word -> word.length() > 0). 
  collect(Collectors.toList()); 
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Example$7$
List$of$unique$words$in$lowercase,$sorted$by$length$

List<String> output = reader. 
  lines(). 
  flatMap(line -> Stream.of(line.split(REGEXP))). 
  filter(word -> word.length() > 0). 
  map(String::toLowerCase). 
  distinct(). 
  sorted((x, y) -> x.length() - y.length()). 
  collect(Collectors.toList()); 
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Conclusions$

•  Java$needs$lambda$statements$$
– Significant$improvements$in$exisLng$libraries$are$required$

• Require$a$mechanism$for$interface$evoluLon$
– SoluLon:$virtual$extension$methods$

• Bulk$operaLons$on$CollecLons$
– Much$simpler$with$Lambdas$

•  Java$SE$8$evolves$the$language,$libraries,$and$VM$together$
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Date$And$Time$APIs$

• A$new$date,$Lme,$and$calendar$API$for$the$Java$SE$platorm$
•  Supports$standard$Lme$concepts$

– ParLal,$duraLon,$period,$intervals$
– date,$Lme,$instant,$and$Lmefzone$

• Provides$a$limited$set$of$calendar$systems$and$be$extensible$to$others$
• Uses$relevant$standards,$including$ISOf8601,$CLDR,$and$BCP47$
• Based$on$an$explicit$Lmefscale$with$a$connecLon$to$UTC$

Developed$and$integrated$via$JSR$310$
h0p://www.threeten.org$

$
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!  LocalDate      2010-12-03 
!  LocalTime      11:05:30 
!  LocalDateTime  2010-12-03T11:05:30 
 
!  ZonedDateTime  2010-12-03T11:05:30+01:00 Europe/Paris 
 

!  Instant        2576458258.266 seconds after 1970-01-01 
 
!  Duration       PT30S   (30 seconds) 
!  Period         P1Y6M   (1 year and 6 months) 
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Nashorn$JavaScript$Engine$

•  Lightweight,$highfperformance$JavaScript$engine$
– Integrated$into$JRE$

• Use$exisLng$javax.script$API$
•  ECMAScriptf262$EdiLon$5.1$language$specificaLon$compliance$
• New$commandfline$tool,$jjs$to$run$JavaScript$
•  InternaLonalised$error$messages$and$documentaLon$
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Java$Virtual$Machines$

• HotSpot$and$JRockit$Convergence$(and$CDC)$
$
Remove$permgen$
JIT$Compilers$(C1/C2$Tiered$CompilaLon)$
GC$improvements$/$G1$/$RaLonalisaLon$
Ergonomics$
InstrumentaLon$/$Tuning$/$Performance$
MulL$language$support$(Indy,$Nashorn…)$

$
IsolaLon$/$MulLfTenancy$/$Cloud$
Low$Latency$
$



Copyright$©$2014$Oracle$and/or$its$affiliates.$All$rights$reserved.$$|$



Copyright$©$2014$Oracle$and/or$its$affiliates.$All$rights$reserved.$$|$

G1$–$Garbage$First$
• Came$from$Sun$Labs,$been$in$development$for$the$last$few$years$
• Will$replace$CMS$in$some$nearffuture$release$
• Officially$supported$as$of$7u4$
• Region$based$heap$

– Dynamic$young$generaLon$sizing$
– ParLal$heap$compacLon$using$evacuaLon$

• Pause$target$
– Select$number$of$regions$in$young$and$mixed$collecLons$that$fits$target$

• Garbage$First$
– Select$regions$that$contain$mainly$garbage$
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Java$SE$Advanced$(Commercial$Product)$

• Java$Mission$Control$&$Flight$
Recorder$
– RealfLme$profiling$and$diagnosLcs$
without$performance$overheads$

• Enterprise$JRE$features$
– Usage$tracking$
– auto$update$off$
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Java$Mission$Control$

•  The$HotSpot$version$of$the$JRockit$tools$suite$f$JRockit$Mission$Control$
•  First$release$was$JMC$5.2,$released$with$JDK$7u40$
•  JMC$5.3$released$with$JDK$8$

– Minor$release$
– Mostly$bugfixes$and$incremental$improvements$
– Now$supports$Eclipse$4.3.x$

•  Free$for$development$use$

JVM$Convergence$
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Java$8$

• Download:$java.oracle.com$
• DocumentaLon:$docs.oracle.com/javase$
•  Training:$educaLon.oracle.com/java$
•  Java$8$Central:$www.oracle.com/java8$
•  Java$Magazine:$www.oracle.com/javamagazine$

Learn$More$&$Resources$

Youtube.com/java$

blogs.oracle.com.com/java$

Facebook.com/ilovejava$

@java$@javaembedded$

Nighthacking.com$
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Java$8$Launch$Event$(March$2014)$
Videos$f$h0p://www.oracle.com/events/us/en/java8/index.html$
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h0ps://blogs.oracle.com/javafplatormfgroup$
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Q & A 
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