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What Is Java SE 7 and JDK 7 
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Evolving the Language 
From “Evolving the Java Language” - JavaOne 2005 

•  Java language principles 
–  Reading is more important than writing 
–  Code should be a joy to read 
–  The language should not hide what is happening 
–  Code should do what it seems to do 
–  Simplicity matters 
–  Every “good” feature adds more “bad” weight 
–  Sometimes it is best to leave things out 

•  One language: with the same meaning everywhere 
•  No dialects 

•  We will evolve the Java language 
•  But cautiously, with a long term view 
•  “first do no harm” 

also “Growing a Language” - Guy Steele 1999 
        “The Feel of Java” - James Gosling 1997 
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So you want to change the language? 
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Java SE 7 Release Contents 

•  Java Language 
•  Project Coin (JSR-334) 

•  Class Libraries 
•  NIO2 (JSR-203) 
•  Fork-Join framework, ParallelArray (JSR-166y) 

•  Java Virtual Machine 
•  The DaVinci Machine project (JSR-292) 
•  InvokeDynamic bytecode 

•  Miscellaneous things 
•  JSR-336: Java SE 7 Release Contents 
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coin, n. A piece of small change 
coin, v. To create new language 
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Project Coin Constraints 

•  Small language changes 
•  Small in specification, implementation, testing 
•  No new keywords! 
•  Wary of type system changes 

•  Coordinate with larger language changes 
–  Project Lambda 
–  Modularity 

•  One language, one javac 
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Better Integer Literal 

•  Binary literals 
 
 
 
•  With underscores for clarity 

int mask = 0b101010101010; 

int mask = 0b1010_1010_1010; 
long big = 9_223_783_036_967_937L; 
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Strings In Switch Statement 

•  Today case label includes integer constants and 
enum constants 

•  Strings are constants too (immutable) 
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Discriminating Strings Today 

int monthNameToDays(String s, int year) { 
 
 if("April".equals(s) || "June".equals(s) || 
   "September".equals(s) ||"November".equals(s)) 
  return 30; 

 
 if("January".equals(s) || "March".equals(s) || 
  "May".equals(s) || "July".equals(s) || 
  "August".equals(s) || "December".equals(s)) 
   return 31; 

 
 if("February".equals(s)) 
  ... 
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Strings in Switch Statements 

int monthNameToDays(String s, int year) { 
  switch(s) { 
    case "April": case "June": 
    case "September": case "November": 
      return 30; 
 
    case "January": case "March": 
    case "May": case "July": 
    case "August": case "December": 
      return 31; 
 
    case "February”: 
      ... 
    default: 
      ... 
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Simplifying Generics 

•  Pre-generics 
List strList = new ArrayList(); 
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Simplifying Generics 

•  Pre-generics 
List strList = new ArrayList(); 
•  With Generics 
 
 
 

List<String> strList = new ArrayList<String>(); 
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Diamond Operator 

•  Pre-generics 
List strList = new ArrayList(); 
•  With Generics 
 
 
 

List<String> strList = new ArrayList<String>(); 
List<Map<String, List<String>> strList = 
  new ArrayList<Map<String, List<String>>(); 
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Diamond Operator 

•  Pre-generics 
List strList = new ArrayList(); 
•  With Generics 
 
 
 
•  With diamond (<>) compiler infers type 

List<String> strList = new ArrayList<String>(); 
List<Map<String, List<String>> strList = 
  new ArrayList<Map<String, List<String>>(); 

List<String> strList = new ArrayList<>(); 
List<Map<String, List<String>> strList = 
  new ArrayList<>(); 
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Copying a File 

InputStream in = new FileInputStream(src); 
OutputStream out = new FileOutputStream(dest); 
 
byte[] buf = new byte[8192]; 
int n; 
 
while (n = in.read(buf)) >= 0) 
  out.write(buf, 0, n); 
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Copying a File (Better, but wrong) 

InputStream in = new FileInputStream(src); 
OutputStream out = new FileOutputStream(dest); 
 
try { 
  byte[] buf = new byte[8192]; 
  int n; 
  while (n = in.read(buf)) >= 0) 
    out.write(buf, 0, n); 
} finally { 
  in.close(); 
  out.close(); 
} 
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Copying a File (Correct, but complex) 

InputStream in = new FileInputStream(src); 
try { 
  OutputStream out = new FileOutputStream(dest); 
  try { 
    byte[] buf = new byte[8192]; 
    int n; 
    while (n = in.read(buf)) >= 0) 
      out.write(buf, 0, n); 
  } finally { 
    out.close(); 
  } 
} finally { 
  in.close(); 
} 
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Copying a File (Correct, but complex) 

InputStream in = new FileInputStream(src); 
try { 
  OutputStream out = new FileOutputStream(dest); 
  try { 
    byte[] buf = new byte[8192]; 
    int n; 
    while (n = in.read(buf)) >= 0) 
      out.write(buf, 0, n); 
  } finally { 
    out.close(); 
  } 
} finally { 
  in.close(); 
} 

Exception thrown from 
potentially three places. 

Details of first two could be lost  
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Try-with-resources 

try (InputStream in = new FileInputStream(src), 
     OutputStream out = new FileOutputStream(dest)) 
{ 
  byte[] buf = new byte[8192]; 
  int n; 
  while (n = in.read(buf)) >= 0) 
    out.write(buf, 0, n); 
} 
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The Details 

•  Compiler desugars try-with-resources into nested try-finally 
blocks with variables to track exception state 

•  Suppressed exceptions are recorded for posterity using a new 
facillity of Throwable 

•  API support in JDK 7 
•  New superinterface java.lang.AutoCloseable 
•  All AutoCloseable and by extension java.io.Closeable 

types useable with try-with-resources 
•  anything with a void close() method is a candidate 
•  JDBC 4.1 retrefitted as AutoCloseable too 
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More Informative Backtraces 

java.io.IOException  
     at Suppress.write(Suppress.java:19)  
     at Suppress.main(Suppress.java:8)  
     Suppressed:  java.io.IOException 
         at Suppress.close(Suppress.java:24) 
         at Suppress.main(Suppress.java:9)  
     Suppressed:  java.io.IOException 
         at  Suppress.close(Suppress.java:24)  
         at  Suppress.main(Suppress.java:9) 
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Varargs Warnings 

class Test {  
   public static void main(String... args) { 
      List<List<String>> monthsInTwoLanguages =  
        Arrays.asList(Arrays.asList("January", 
                                    "February"),  
                      Arrays.asList("Gennaio", 
                                    "Febbraio" )); 
   } 
} 

Test.java:7:  warning: 
[unchecked]  unchecked  generic  array  creation   
for  varargs parameter  of  type  List<String>[]         
         Arrays.asList(Arrays.asList("January", 
                       ^ 
1  warning 
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Heap Pollution – JLSv3 4.12.2.1 

•  A variable of a parameterized type refers to an object that is not of 
that parameterized type 

•  For example, the variable of type List<String>[] might point to 
an array of Lists where the Lists did not contain strings 

•  Reports possible locations of ClassCastExceptions at runtime 
•  A consequence of type erasure 
•  Possibly properly addressed by reification in the future 
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Varargs Warnings Revised 
 

•  New mandatory compiler warning at suspect varargs method 
declarations 

•  By applying an annotation at the declaration, warnings at the 
declaration and call sites can be suppressed 

•  @SuppressWarnings(value = “unchecked”) 
•  @SafeVarargs 
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Exceptions Galore 

try { 
 ... 

} catch(ClassNotFoundException cnfe) { 
 doSomethingClever(cnfe); 
 throw cnfe; 

} catch(InstantiationException ie) { 
 log(ie); 
 throw ie; 

} catch(NoSuchMethodException nsme) { 
 log(nsme); 
 throw nsme; 

} catch(InvocationTargetException ite) { 
 log(ite); 
 throw ite; 

} 
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Multi-Catch 

try { 
 ... 

} catch (ClassCastException e) { 
  doSomethingClever(e); 
  throw e; 
} catch(InstantiationException | 
  NoSuchMethodException | 
  InvocationTargetException e) { 
 log(e); 
 throw e; 

} 
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The DaVinci Machine Project (JSR-292) 
(A multi-language renaissance for the JVM) 

Better 
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Languages Like Virtual Machines 

•  Programming languages need runtime support 
•  Memory management / Garbage collection 
•  Concurrency control 
•  Security 
•  Reflection 
•  Debugging integration 
•  Standard libraries 

•  Compiler writers have to build these from scratch 
•  Targeting a VM allows reuse of infrastructure  
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JVM Specification  

“The Java virtual machine knows nothing 
about the Java programming language, 

only of a particular binary format, the class 
file format.”  

 
1.2 The Java Virtual Machine Spec. 
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Languages Running on the JVM 

Clojure 

Tcl 

JavaScript 
v-language 

CAL 

Sather 

Funnel Mini 

PLAN 

Lisp 

Scheme 

Basic 

Logo 

JHCR 

TermWare 

Drools 

Prolog 

LLP JESS 

Eiffel 

Smalltalk 

C# 

G 

Groovy 
Nice 

Anvil 

Hojo 

Correlate 

Ada 

Bex Script 

Tea 

PHP 

Phobos Sleep 

FScript 

JudoScript 

JRuby 

ObjectScript 

Jickle 

Yoix 

Simkin 

BeanShell 

Dawn 

WebL 

iScript 

Jython 

Pnuts 

Yassl 
Forth 

Piccola 
SALSA 

Processing 

Zigzag 

Tiger 

Tiger 

Icon 
Pascal 

Oberon 

Modula-2 

Luck 

E 

Rexx 

JavaFX Script 

Scala 
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InvokeDynamic Bytecode 

•  JVM currently has four ways to invoke method 
•  Invokevirtual, invokeinterface, invokestatic, invokespecial 

•  All require full method signature data 
•  InvokeDynamic will use method handle 

•  Effectively an indirect pointer to the method 

•  When dynamic method is first called bootstrap code 
determines method and creates handle 

•  Subsequent calls simply reference defined handle 
•  Type changes force a re-compute of the method location 

and an update to the handle 
•  Method call changes are invisible to calling code 
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CallSite and MethodHandle 

•  invokedynamic linked to a CallSite 
–  CallSite can be linked or unlinked 
–  CallSite holder of MethodHandle 

•  MethodHandle is a directly executable reference to 
an underlying method, constructor, field 
–  Can transform arguments and return type 
–  Transformation – conversion, insertion, deletion, substitution 
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invokedynamic Illustrated 

this[method_name](x, y) 

invokedynamic 
  [#bootstrapMethod] 
  .this_method_name 

class LangaugeRuntime { 
 bootstrapMethod(info) { 
  ... 
  return new CallSite(); 
 } 

 

class AClass { 
 aMethod(x, y) { 
  ... 
 } 

 

CallSite 

Method 
Handle 

1. Invoke bootstrap 

2. Produces  
CallSite 3.Complete linkage 

4. Invokes method 
implementation 
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Miscellaneous Things 

•  Security 
•  Eliptic curve cryptography 
•  TLS 1.2 

•  JAXP 1.4.4 
•  JAX-WS 2.2 
•  JAXB 2.2 
•  ClassLoader architecture changes 
•  close() for URLClassLoader 
•  Javadoc support for CSS 
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JDK 7 Platform Support 
•  Windows x86 

•  Server 2008, Server 2008 R2, 7 & 8 (when it GAs) 
•  Windows Vista, XP 

•  Linux x86 
•  Oracle Linux 5.5+, 6.x 
•  Red Hat Enterprise Linux 5.5+, 6.x 
•  SuSE Linux Enterprise Server 10.x, 11.x 
•  Ubuntu Linux 10.04 LTS, 11.04 

•  Solaris x86/SPARC 
•  Solaris 10.9+, 11.x 

•  Apple OSX x86 
•  will be supported post-GA, detailed plan TBD 

Note: JDK 7 should run on pretty much any Windows/Linux/Solaris. These configurations 
are the ones primarily tested by Oracle, and for which we provide commercial support. 
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JVM Convergence 

•  Hotspot 21 
•  Java SE 7 Support 
•  Rebranding 
•  Improved JMX 

Agent 
•  Command line 

servicability tool 
(jrcmd) 

 
 

 --- Premium --- 
•  Improved JRockit 

Mission Control 
Console support 

JDK 7 GA – 07/11 

•  Hotspot 22 
•  Performance 
•  Enable large heaps 

with reasonable 
latencies 

JDK 7u2  

•  Hotspot 23 
•  More performance 
•  Improved command 

line servicability 
(jcmd) 

•  Enable large heaps 
with consistent 
reasonable latencies 

•  No PermGen 

 --- Premium --- 
•  Complete JRockit 

Flight Recorder 
Support 

 

JDK 7uX 

•  Hotspot24 
•  Java SE 8 Support 
•  All performance 

features from 
JRockit ported 

•  All servicability 
features from 
JRockit ported 
•  Compiler controls 
•  Verbose logging 
 --- Premium --- 

•  JRockit Mission 
Control Memleak 
Tool Support 

•  Soft Real Time GC 

JDK 8 GA 
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More Project Coin 
Small Language Changes 

Project Lambda (JSR 335) 
Closures and lambda expressions 
Better support for multi-core processors 

Project Jigsaw (JSR-294) 
Modularising the Java Platform 

Java SE 8 
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Conclusions 

•  Java SE 7 
•  Incremental changes 
•  Evolutionary, not revolutionary 
•  Good solid set of features to make developers life easier 

•  Java SE 8 
•  Major new features: Modularisation and Closures 
•  More smaller features to be defined 

•  Java continues to grow and adapt to the changing world of IT 
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