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The Problem
javac -source 1.5 TriVoid.java
An exception has occurred in the compiler (1.5.0-beta). Please file a bug at 
the Java Developer Connection (http://java.sun.com/cgi-bin/bugreport.cgi)  
after checking the Bug Parade for duplicates. Include your program and the 
following diagnostic in your report.  Thank you.
java.lang.AssertionError
        at com.sun.tools.javac.jvm.Items$Item.load(Items.java:183)
        at com.sun.tools.javac.jvm.Items$Item.coerce(Items.java:227)
        at com.sun.tools.javac.jvm.Items$Item.coerce(Items.java:246)
        at com.sun.tools.javac.jvm.Gen.genExpr(Gen.java:803)
        at com.sun.tools.javac.jvm.Gen.visitTypeCast(Gen.java:2011)
        at com.sun.tools.javac.tree.Tree$TypeCast.accept(Tree.java:934)
        at com.sun.tools.javac.jvm.Gen.genExpr(Gen.java:801)
        at com.sun.tools.javac.jvm.Gen.genArgs(Gen.java:819)
        at com.sun.tools.javac.jvm.Gen.visitApply(Gen.java:1648)
        at com.sun.tools.javac.tree.Tree$Apply.accept(Tree.java:808)
        at com.sun.tools.javac.jvm.Gen.genExpr(Gen.java:801)
        at com.sun.tools.javac.jvm.Gen.visitExec(Gen.java:1596)
        at com.sun.tools.javac.tree.Tree$Exec.accept(Tree.java:725)
        at com.sun.tools.javac.jvm.Gen.genDef(Gen.java:648)
        at com.sun.tools.javac.jvm.Gen.genStat(Gen.java:683)
        at com.sun.tools.javac.jvm.Gen.genStat(Gen.java:669)
        at com.sun.tools.javac.jvm.Gen.genStats(Gen.java:720)
        at com.sun.tools.javac.jvm.Gen.visitBlock(Gen.java:967)
        at com.sun.tools.javac.tree.Tree$Block.accept(Tree.java:531)
        at com.sun.tools.javac.jvm.Gen.genDef(Gen.java:648)
        at com.sun.tools.javac.jvm.Gen.genStat(Gen.java:683)
        at com.sun.tools.javac.jvm.Gen.genMethod(Gen.java:905)
        at com.sun.tools.javac.jvm.Gen.visitMethodDef(Gen.java:841)
        at com.sun.tools.javac.tree.Tree$MethodDef.accept(Tree.java:473)
        at com.sun.tools.javac.jvm.Gen.genDef(Gen.java:648)
        at com.sun.tools.javac.jvm.Gen.genClass(Gen.java:2167)
        at com.sun.tools.javac.main.JavaCompiler.genCode(JavaCompiler.java:321)
        at com.sun.tools.javac.main.JavaCompiler.compile(JavaCompiler.java:460)
        at com.sun.tools.javac.main.Main.compile(Main.java:584)
        at com.sun.tools.javac.main.Main.compile(Main.java:536)
        at com.sun.tools.javac.Main.compile(Main.java:41)
        at com.sun.tools.javac.Main.main(Main.java:32)

$ ghci-6.6 /tmp/A.hs
   ___         ___ _
  / _ \ /\  /\/ __(_)
 / /_\// /_/ / /  | |      GHC Interactive, version 6.6, for Haskell 98.
/ /_\\/ __  / /___| |      http://www.haskell.org/ghc/
\____/\/ /_/\____/|_|      Type :? for help.
Loading package base ... linking ... done.
[1 of 1] Compiling Spiral           ( /tmp/A.hs, interpreted )
mOk, modules loaded: Spiral.
*Spiral> makeSpiral 1000
(<interactive>: internal error: interpretBCO: unknown or unimplemented opcode 2916
    (GHC version 6.6 for i386_unknown_openbsd)
    Please report this as a GHC bug:  http://www.haskell.org/ghc/reportabug
zsh: abort (core dumped)  ghci-6.6 /tmp/A.hs
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Semantics To The Rescue

@Article{Igarashi-Pierce-Wadler01,
  author = "Atsushi Igarashi and 
Benjamin Pierce and Philip

 Wadler",
  title = "{Featherweight Java}: {A} 
Minimal Core Calculus for

 {Java} and {GJ}",
  month = may,
  journal = "TOPLAS",
  volume = "23",
  number = "3",
  pages = "396--459",
  year = "2001",
}
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Generating Programs

class C_0 extends Object{
  C_0() {
    super();
  }
}

class C_0 extends C_0{
  Object() {
    super();
  }
}class C_0 extends C_0{

  C_0() {
    super();
  }
}

class Object extends Object{
  Object() {
    super();
  }
}

class Object extends Object{
  C_0() {
    super();
  }
}

class C_0 extends Object{
  Object() {
    super();
  }
}

class Object extends C_0{
  Object() {
    super();
  }
}class Object extends C_0{

  C_0() {
    super();
  }
}

class C_0 extends Object{
  Object() {
    super();
  }

  Object m_0() {
    return (this);
  }
}

class C_0 extends Object{
  Object() {
    super();
  }

  C_0 m_0() {
    return (this);
  }
}



  

Generating Programs

● Bounded, depth-first 
generation

● What about names?



  

Generating Programs
ClassNames = { Object, Foo, Bar }

class Object extends Object {
}

class Foo extends Object {
}

class Bar extends Object {
}

class Foo extends Foo {
}

class Bar extends Bar {
}

class Bar extends Foo {
}

class Foo extends Bar {
}



  

Binding



  

Skeletons
class C1 {
  field f1;
  method m1;
}

class C2 {
}

ClassNames = { Object, C1, C2 }
FieldNames = { f1 }
MethodNames = { m1 }

class C1 extends Object {
C1 () { super (); }
C2 f1;
C1 m1() { return new C2(); }

}

class C2 extends C1 {
C2() { super(); }

}

class C1 extends C1 {
C1 (Object f1) { 

      super ();
this.f1 = f1;

}

Object f1;
Object m1() { return this; }

}

class C2 extends Object {
Object() { super(); }

}



  

Classify Tests



  

Classify Tests

● Yes 
– Javac should accept 

this program

● No 
– Javac should reject 

this program

● Maybe
–  We don't know!

– Can't use this 
program as a test!
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Results
Max #Classes 0 1 1 1 1 2 1 1 1 1 2 1 1 1
Max #Methods/Class 0 0 1 0 1 0 1 1 1 1 1 2 1 1
Max #Fields/Class 0 0 0 1 0 0 0 1 1 1 0 1 1 1
Max #Variables/Method 0 0 0 0 1 0 1 1 1 0 0 1 1 0
Max Expr. Complexity 0 0 1 0 1 0 2 1 2 3 1 1 3 4
Total # Programs 1 9 57 201 281 333 1641 7001 47529 62025 54813 238201 360137 542361
# Usable programs 1 9 57 157 281 333 1553 6141 41957 50037 54813 217757 317509 437735
UP That TC (%) 100.00% 22.22% 12.28% 2.55% 7.12% 1.50% 3.67% 0.75% 0.41% 0.37% 0.46% 0.30% 0.20% 0.15%

Entire  javac 12.27% 23.36% 25.16% 25.49% 25.81% 23.44% 27.13% 27.07% 28.04% 27.97% 25.25% 27.07% 28.09% 27.97%
code package 19.04% 28.93% 31.87% 30.81% 32.10% 29.03% 35.96% 32.97% 36.28% 36.33% 31.98% 32.97% 36.33% 36.33%
comp package 6.21% 22.28% 25.21% 26.45% 26.37% 22.44% 28.46% 28.77% 30.37% 30.48% 25.36% 28.79% 30.48% 30.49%

Entire  FJ 6.17% 18.38% 28.44% 25.95% 30.46% 19.18% 35.67% 36.56% 42.67% 43.85% 29.25% 37.23% 44.65% 44.43%
model package 1.64% 25.37% 54.02% 34.84% 57.62% 25.78% 72.95% 66.68% 86.93% 83.89% 57.30% 66.68% 87.46% 83.89%
passes package 3.60% 17.77% 41.08% 44.96% 54.53% 17.77% 65.76% 71.29% 86.12% 84.03% 41.08% 71.29% 87.12% 84.03%
typecheck package 15.61% 31.46% 62.56% 31.46% 62.56% 35.79% 82.13% 62.56% 87.56% 88.17% 64.45% 64.39% 91.22% 88.17%

# Type Check 1 2 7 4 20 5 57 46 171 186 251 658 633 675

javac Line Count 3210.1 6112.1 6583.2 6669.3 6752.7 6133.7 7096.8 7082.4 7337 7318.4 6605.6 7083.4 7348.7 7318.8
Code Line Count 547.5 832 916.7 886.1 923.2 834.8 1034.3 948.3 1043.3 1044.8 919.8 948.3 1044.8 1044.8
Comp Line Count 372.9 1338.3 1514 1588.5 1584 1347.9 1709.6 1728.2 1823.8 1830.9 1523 1729.2 1830.9 1831.3

FJ Line Count 307.7 917.1 1419.4 1295.1 1520 957.2 1780 1824.4 2129.2 2187.9 1459.5 1857.8 2227.8 2216.9
Model Line Count 4 61.9 131.8 85 140.6 62.9 178 162.7 212.1 204.7 139.8 162.7 213.4 204.7
Passes Line Count 5 24.7 57.1 62.5 75.8 24.7 91.4 99.1 119.7 116.8 57.1 99.1 121.1 116.8
TypeCheck Line Count 25.6 51.6 102.6 51.6 102.6 58.7 134.7 102.6 143.6 144.6 105.7 105.6 149.6 144.6
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Related Work

● Automated test data 
generation

● Model checking
● Binding



  

Conclusions

● Possible to generate 
large numbers of 
tests cheaply & easily

● Can naievely achieve 
80%-90% code 
coverage of a FJ type 
checker

● Corresponds to 25%-
30% code coverage 
of Javac



  Thank-you for listening!
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model package 1.64% 25.37% 54.02% 34.84% 57.62% 25.78% 72.95% 66.68% 86.93% 83.89% 57.30% 66.68% 87.46% 83.89%
passes package 3.60% 17.77% 41.08% 44.96% 54.53% 17.77% 65.76% 71.29% 86.12% 84.03% 41.08% 71.29% 87.12% 84.03%
typecheck package 15.61% 31.46% 62.56% 31.46% 62.56% 35.79% 82.13% 62.56% 87.56% 88.17% 64.45% 64.39% 91.22% 88.17%

# Type Check 1 2 7 4 20 5 57 46 171 186 251 658 633 675

javac Line Count 3210.1 6112.1 6583.2 6669.3 6752.7 6133.7 7096.8 7082.4 7337 7318.4 6605.6 7083.4 7348.7 7318.8
Code Line Count 547.5 832 916.7 886.1 923.2 834.8 1034.3 948.3 1043.3 1044.8 919.8 948.3 1044.8 1044.8
Comp Line Count 372.9 1338.3 1514 1588.5 1584 1347.9 1709.6 1728.2 1823.8 1830.9 1523 1729.2 1830.9 1831.3

FJ Line Count 307.7 917.1 1419.4 1295.1 1520 957.2 1780 1824.4 2129.2 2187.9 1459.5 1857.8 2227.8 2216.9
Model Line Count 4 61.9 131.8 85 140.6 62.9 178 162.7 212.1 204.7 139.8 162.7 213.4 204.7
Passes Line Count 5 24.7 57.1 62.5 75.8 24.7 91.4 99.1 119.7 116.8 57.1 99.1 121.1 116.8
TypeCheck Line Count 25.6 51.6 102.6 51.6 102.6 58.7 134.7 102.6 143.6 144.6 105.7 105.6 149.6 144.6


