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Roadmap /1
y.
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4 JPF is more than jpf-core - what state(s) are we talking about?

4 core & infrastructure - selected changes

4 future plans
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JPF 1s more than core

for outsiders, JPF = >’ public JPF projects

project modularity good from technical perspective

less good for giving a consistent, coherent view

all project maintainers have to work for this view
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State of JPF: Projects on Babelfish

.
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We Need Status

4 not all projects are created equal

project size
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Project State /1
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4 projects come in various natures
e signs of seasonal activity (papers, demos, internships)
e actively developed / maintained (core sync) / abandoned

4 not all can be automatically extracted from hg log
(esp. if babelfish 1s not main site)

4 notoriously missing: dependency project revisions
are you in sync with core? = build.xml (test target)
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Nuggets from ‘hg log” /1
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4 list of changes that seem to have gone unnoticed
* jpt-template and -addproject
e gov.nasa.jpt.classfile infrastructure
e ReleaseActions
e (Multiple) Attributes

e thread reference tracking & transition preemption
(a nugget that can bite you)

e ... more we can’t cover here




Nuggets: Project Creation & Configuration

jpi-template extension:
bin/create_project <pathname>
eclipse-jpt
New/Other/JPF/JPF-Project

now supports site configuration
(major source of support Q’s)

RunJPF jar (SiteUtilProperties)
bin/jpt -addproject [1nit]

jpf-X
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jpf.properties

—— src

— main

— peers

— classes

— annotationsﬂ
— tests

L examples
build.xml

—— build
— main

— peers

— classes
L— annotations

— tests

L— examples

X.jar
X-classes.jar
X-annotations.jar

— lib

—— tools
ant.jar, junit.jar, ...

RunJPF.jar

RunAnt.jar

- bin
jpf

IDE support

ant

- nbproject
project.xml

.classpath

L eclipse
run-jpf.launch

project root directory

bcel.jar, antlr.jar, ..

ide-file-targets.xml

7 Ames Research Center

JPF project properties file
(runtime def: native_classpath, classpath, sourcepath)

project sources
host-VM executed classes (listeners, infrastructure etc.)
host-VM executed library classes (MJI native peers)
JPF executed library classes — sourcepath
JPF processed Java annotations
regression tests

demos — sourcepath

Ant build script (compile, build, test, clean)

build artifacts

temporary build artifacts (classfiles)

permanent build artifacts
main host-VM executed project jar (main,peers — native_classpath)
JPF executed library jar (classes,annotations — classpath)

separate anotations jar (for JPF external SUT exec)

required runtime jars — native_classpath

(example) 3rd party jars

build tools

(example) 3rd party jars
JPF startup jar (executable)
JPF build jar (executable)

scripts
JPF startup script (— RunJPF.jar)
JPF build script (= RunAnt.jar)

NetBeans project configuration

NetBeans file actions (JPF execution)

Eclipse project configuration

Eclipse launch configs (JPF execution)




Nuggets: What’s in a Class File? /1
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4 gov.nasa.jpf.classfile good performance boost, but more (future proof)
4 added infrastructure: ByteCodeReader, ClassFileReader + Adapters

4+ Example: ClassFilePrinter utility (ever wondered why your local var
lookup fails?): jpf-core/bin/print_class <classfile>

constpool
: constant class {name=#2("ContractViolation")}

[12]: methodref {class=#3("ContractViolationBase"),nameType=#13("<init>","()V")}
: getLoopCount(I)I, flags=0xl, attr count=2

[0]: RuntimeVisibleAnnotations count=2
[0]: Lgov/nasa/jpf/annotation/Requires; valueCount=1

[0]: value="c > 0"
[1]: Code, maxStack=2,maxLocals=2,length=4

0: iload 1

l: iconst 3
2: isub
3: ireturn

code attribute count=2

shows it all

[1]: LocalVariableTable, localVar count=2
[0]: this, type=LContractViolation;, scope=[0..3], slot=0
[1]: ¢, type=I, scope=[0..3], slot=l1




Nuggets: Housekeeping? ReleaseActions A
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interface ReleaseAction.release(ElementInfo e1)
called by ElementInfo.processRelease Actions(this)
type-based via ClassInfo.addRelease Action() (classLLoaded notification)

instance based via attributes

good to clean up native objects associated with live SUT objects:

protected void registerThreadListCleanup(){
ClassInfo ciThread = ClassInfo.tryGetResolvedClassInfo("java.lang.Thread");
assert ciThread != null : "java.lang.Thread not loaded yet";

ciThread.addReleaseAction( new ReleaseAction(){
public void release(ElementInfo ei) {
ThreadList tl = getThreadList();
int objRef = ei.getObjectRef();
ThreadInfo ti = tl.getThreadInfoForObjRef (objRef);
if (tl.remove(ti)){
getKernelState () .changed();




Nuggets: Got Attributes?
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Fields StackFrame
int[] values int[] locals
Object[] fieldAttrs Object[] localAttr
Object objectAttr int[] operands
getintValue(idx), ... Object[] operandAttr
setIntValue(idx, v), ... dup(), push(), pop(), ..

getFieldAttr(idx) getOperandAttr(idx)
setFieldAttr(idx,obj) . setOperandAttr(idx,obj)
getObjectAttr() attribute API getLocalAttr(idx)

setOb'IectAttrsob'“ setLocaIAttr:idx,ob'”

JPF core values | attributes
object-attr [} .

field-values | attributes

-

locals

istore

s SEE

-

dup

getfield

operands

*

Elementinfo

[

attribute invokevirtual

setAttr (i, o) object '

|
| Threadinfo
JPF ! \ E

extension - listener

- Instruction | ]
getAttr (i) |- native peer get?Attr (i) set?Attr (i, 0)




Nuggets: Now you’ve got Multiple Attributes A
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4 like cascaded CGs a matter of coexistence of JPF extensions

4 uses gov.nasa.util.ObjectList API (untyped,low overhead)

4 more constructs can be attributed

e Elementlnfo (Fields)
» add/set/getObjectAttr[NoClone]()
» add/set/getField Attr[NoClone]()

e ThreadInfo, StackFrame
» add/set/get[Long]OperandAttr[NoClone]()
» add/set/getLocal Attr[NoClone]()
» StackFrame.add/set/getFrameAttr()

e MethodInfo, FieldInfo, ClassInfo, ChoiceGenerator, Instruction
» add/set/getAttr()

setAttr() vs. addAttr() - be a nice JPF citizen

can be enumerated but should be retrieved by (private) type:
T getAttr(Class<T>type)

4 be aware:
e attributes are not state matched (by jpf-core serializers)
* attribute references are restored, but not attribute values (can’t clone Object)
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Nuggets: But what to do with Attributes? /1
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mostly data flow (see StopWatchFuzzer example)
mark features at class load time (class, method, field)

can be more: state abstractions on a per-object/field basis
(see .test.mc.data.DynamicAbstractionTest)

SUT Listener

attribute  public class MyClassDataAbstraction

class MyClass
Y { extends AbstractionAdapter {

int abstracted;

@Override
» public int getAbstractValue (int data)/{
int cat = 1;
if (data > 5) cat = 2;
if (data > 10) cat = 3;
return cat;

}

——» DynamicAbstractionSerializer «——

l

state hash




Nuggets: What’s Sharedness /1
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old sharedness: attribute set by conservative GC reachability analysis

now per-object ref'Tid set of referencing threads (put/get ops)
(Thread.start() has to be right mover)

new sharedness: | refTid | >1

refTid always initialized
by creator

' refTid,

X = hew X 1)

start() must break
transition

v R
{1} getx.f {1,2} scheduling relevant

terminate T, .
o 1.2

v v
{2} {1}




Not So Nugget: The Problem(s) with refTid /1
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4 implementation: FixedBitSet & ThreadInfo.id

can’t grow - some apps have to use vm.reuse_tid + termination cleanup

4 algorithm: “why does JPF hang - my example is so simple”

static MyObject myObj = new MyObject(0); pathological path:
static void main(String[] args){
new Thread(){
public void run(){
while (true){
if (myObj.x > 10) throw ...
}

}
}.start();

new Thread(){
public void run(){
myObj.x = 42;
}
}.start();

}
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4+ implementation: FixedBitSet & ThreadInfo.id
can’t grow - some apps have to use vm.reuse_tid + termination cleanup

4 algorithm: “why does JPF hang - my example is so simple”

static MyObject myObj = new MyObject(0); pathological path:

static void main(String[] args){ main terminated +

new Thread(){ . ;
public void run(){ T2 ‘put’ not yet reached

while (true) . -
if (myObj.x > 10) throw ... = HlyObJ 1s not shared
}

}

}.start(); \\v//

new Thread(){ T1 gets stuck in
public void run(){

myObj.x = 42; endless transition

}
}.start();

}




Nuggets: (Almost) a Solution for Bad Path /1
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transition preemption to terminate loop through state matching

naive approach: break after x number of instructions
(good luck with matching states)

better approach: break after x instructions at backjump (loop)
compatible with IdleFilter
BUT: can produce lots of new states

breaks fragile tests in some projects

controlled by new option: vm.max_transition_length
(default 5000, set to MAX to avoid preemption)
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4 intentionally vague

Subject to the Requirements of the Service

4 only one big topic remaining from 03 list:
e ClassLoader modeling (distributed applications)

4 but new ones as we go:
e Separate public project sites? Maybe (code.google.com/p/jpt-core)
e Project documentation tools
e External trace analysis (trace server)
e fast JMM awareness (sync with volatile vars)
e ... (wait for closing session)
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Thank You




