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1. Motivation 
 

Garbage collection is an automatic mechanism in 
the implementation of a language for reclaiming 
memory garbage on behalf of a programmer. That 
ensures that ǘƘŜ ǇǊƻƎǊŀƳƳŜǊ ŘƻŜǎƴΩǘ ƴŜŜŘ ǘƻ ŘŜŀƭ 
with deallocation of memory and it prevents 
errors like dangling pointers and memory leaks. 
IƻǿŜǾŜǊΣ DŀǊōŀƎŜ ŎƻƭƭŜŎǘƻǊǎ ŀǊŜ ǾŜǊȅ ŎƻƳǇƭŜȄΦ LǘΩǎ 
hard to comprehend their complex and sometimes 
chaotic behavior, as a small change in the program 
can alter its performance. Thus, a tool that helps 
to track memory usage and visualize the internal 
workings of the garbage collectors will be of great 
help.  The GCspy framework lets us visualize the 
heap. However, we may need detailed information 
ǘƘŀƴ ǿƘŀǘΩǎ ǎǳǇǇƻǊǘŜd by existing GCspy. We 
extend JikesRVM-GCspy to display more 
information per tile in the GCspy.  Further we also 
integrate JikesRVM MarkSweep garbage collection 
with GCspy which is not done in existing version. 
 

2. Introduction 
 

GCspy is an architectural framework for the 
collection, transmission, storage and replay of 
memory management behavior. It helps to 
understand the dynamic memory behavior of 
programming languages by visualizing the heap. Its 
architecture enables user to easily incorporate it 
into any memory management system by making 
minor changes and provides a simple to use and 
powerful data-gathering API. GCspy scales very 
well to large heaps that are to be visualized 
effectively and efficiently. Its server client 
architecture allows the local or remote application 
system to run at full system with negligible 
ƻǾŜǊƘŜŀŘΦ  D/ǎǇȅΩǎ visualization allows a user to 
track underlying information in a number of novel 
ways. It can be used to analyze production Java 
virtual machines running applications of realistic 
sizes.  
 
              Jalapeno JikesRVM is a virtual machine for 
JavaTM servers written in the Java language. Initial 
motivation was the challenge of implementing a 



JVM in java language itself. Jalapeno exploits the 
underlying hardware for a null-pointer check as 
well as fast access to array elements, fields, and 
methods. Java threads are multiplexed by virtual 
processors (implemented as AIX PThreads).  A 
family of concurrent object allocators and parallel 
type-accurate garbage collectors is supported.  
WŀƭŀǇŜƴƻΩǎ ƛƴǘŜǊƻǇŜǊŀōƭŜ ŎƻƳǇƛƭŜǊǎ ŜƴŀōƭŜ quasi-
preemptive thread switching and precise location 
of object references.  WŀƭŀǇŜƴƻΩǎ implements  
dynamic and adaptive optimizing compiler. 
                             The mark-and-sweep algorithm is 
a tracing garbage collector which traces the entire 
collection of objects that are directly or indirectly 
reachable from the program. The collector starts 
tracing from the root set, which contains the 
statics, global constants, and variable in registers 
or stack. An object is indirectly accessible if it is 
referenced by a field in some other (directly or 
indirectly) reachable object. These reachable 
objects are said to be live and rest is garbage.  Its 
two phases are 1) The mark phase in which it finds 
and marks all accessible objects and 2) The sweep 
phase in which GC algorithm scans through the 
heap and reclaims all the unmarked objects. Only 
live objects remain in memory and the marked 
fields are set to false again. Because the mark-and-
sweep garbage collection algorithm traces out the 
set of objects accessible from the roots, it is able 
to correctly identify and collect garbage which 
forms cycles. This is the main advantage of mark-
and-sweep over the reference counting technique 
and copying collectors. 
                              There have been many efforts 
towards integrating various garbage collectors 
ǿƛǘƘ D/ǎǇȅ ŦƻǊ ŘƛŦŦŜǊŜƴǘ W±aΩǎ ǘƻ analyze heap 
information and use it effectively [5,8,9,10]. But, 
only SemiSpace GC is integrated in existing 
JikesRVM [4]. Integrating Mark Sweep GC will be a 
useful contribution to the Jalapeno research 
community. Extending GCspy to display more 
information per tile is also a good step forward. 
            Section 3 gives a brief introduction of build 
and installation process along with some problems 
that a user can face. Section 4 describes extension 
of GCspy for displaying additional information. 
Section 5 gives details of integrating jikesRVM 
Mark Sweep with GCspy. Deliverables of the 
project and test instruction is contained in section 

6. Section 7 concludes the report.  Finally we give 
references, our scale expectation and appendices. 

 
 

3. Build and Installation of JikesRVM 
and GCspy 

We have built and installed jikesrvm-2.4.6 on 
debian kernel version 2.6. We used SunΩǎ 
jdk1.5.0_08, jikes-1.22 java compiler, gcspy1_01 
and jai-1_1_2_01 (Java Image I/O API).  We 
followed the procedure described at Building the 
RVM HardWay, Using GCspy  and GCspy 
Framework. The first step is to make a new 
configuration file from the given one before 
building JikeRVM.  We have included our 
configuration file in appendix A that has only the 
changes in dark bold letters. We give the 
environment variables we had to set in appendix 
B. We faced two problems in the installation which 
we describe here that may help others to resolve 
the same quickly.  
Problem 1: JikesRVM failed to compile because of 
some problem with gcc and gcc++ 3.2 version. 
Updating it to gcc-3.4 and gcc++-3.4 solved the 
problem.   
Problem 2: Address overlap error for which we 
filed a Bug 1641034 with JikesRVM team with our 
solution to get their feedback. The bug is now 
closed with remarks. We resolved it by changing 
MAXIMUM_MAPPABLE_ADDRESS in configuration 
file. Appendix A gives the changes done by us in 
our configuration file. 

Once successfully built, we tested jikesRVM 
independently and with GCspy using GCSpytest 
class delivered with the patch. We also tried to run 
eclipse on the rvm. 

 
 

4. Extending GCspy  
A driver is used to communicate between the 
garbage collector in JikesRVM and the GCspy 
infrastructure. Each driver supports a number of 
streams. The driver maps the information 
collected by the memory manager to its streams. 
The driver is also responsible for collecting 
summary and control stream information.  
Each stream of a space contains a name, type, a 
range of permissible values and a related 
descriptive textual information. Each space is split 
into sixteen thousand blocks, each of which is 

http://docs.codehaus.org/display/RVM/Building+the+RVM
http://docs.codehaus.org/display/RVM/Building+the+RVM
http://docs.codehaus.org/display/RVM/Building+the+RVM
http://docs.codehaus.org/display/RVM/Using+GCSpy
http://www.cs.kent.ac.uk/projects/gc/gcspy/
http://www.cs.kent.ac.uk/projects/gc/gcspy/
http://sourceforge.net/tracker/index.php?func=detail&atid=712768&aid=1641034&group_id=128805


 
                                                                 Figure 1: Added Information per tile in GCspy for SemiSpace GC

represented as a tile on the visualizer. Each block will 
typically have several attributes, such as the size of 
used space, the number of objects it contains, the 
length of a freelist, etc. ¢ƘŜ ǾŀƭǳŜǎ ƻŦ ǘƘŜ ōƭƻŎƪǎΩ 
attributes change throughout the execution of the 
program; however, the change happens only when an 
event fires in the target system. Each block in a space 
in GCspy has the same set of attributes, although 
blocks in different spaces may have different ones. The 
current state of a stream is defined by a sequence of 
values representing the current state of this attribute 
for each block of the space. During the program 
execution, whenever an event fires, the system 
transmits the state of each stream of each space to the 
visualizer. 

All GCspy space drivers extend the class 
AbstractDriver. This class creates a new GCspy 
ServerSpace and initializes the control values for each 
tile in the space. Control values indicate whether a tile 
is used, unused, a background, a separator, or a link.  
The constructor for a typical space driver will create a 
GCspy stream for each attribute of a space and 
initialize the tile statistics in each stream with some 

default value. When an event fires, the scan method is 
called, to which an object reference or address is 
passed. It gathers the tile statistics for the drivers. 
When the collector or mutator finishes gathering data, 
it asks the drivers for each space to send its data to the 
visualizer through its streams using the transmit 
method. Streams may send values of type byte, short 
or int, implemented through classes ByteStream, 
ShortStream or IntStream. A driver's transmit method 
first determines whether a GCspy client is connected 
and interested in this event. It then setups the 
summaries for each stream, control information for 
each tile, and space information and ultimately it sends 
the data for all streams. 

 We extended the existing GCspy tile summary 
display with the count of Integer Arrays, Long Arrays, 
Double Arrays, Float Arrays, and Short Arrays. We 
created new streams to display each of these pieces of 
tile information. The streams are of type ShortStream 
which stores a SHORT_TYPE value for each tile. Initially 
the value for each tile in each of the streams is 
initialized to 0. When the driver scans the heap to 
collect data, we first check whether the current object 



collected is a primitive array. If the current object is of 
primitive array type, we further analyze the object. We 
check specifically for Integer Arrays, Long Arrays, 
Double Arrays, Float Arrays, and Short Arrays. If the 
check returns true, we increment the existing tile value 

by 1 for that particular stream. The color of a tile when 
displayed under ǘƘŜ ά±iew ChooseǊέ of a particular 
stream tells us about the concentration of the tracked 
type in that tile. Figure 1 demonstrates the extension 
in GCspy for SemiSpace garbage collector. 

            
 
 

 

5.  Integrating  MarkSweep 
 

Existing jikesRVM only integrates SemiSpace GC 
with GCspy visualizer.  Since JikesRVM is used in 
mainstream research, ƛǘΩǎ useful to extend it to 
visualize other Garbage collectors. Here, we put 
our effort to extend it for MarkSweep GC.  It 
requires us to understand the implementation of 
MarkSweep in existing MMTk code base.  In 
absence of any Documentation, this task becomes 
challenging. We used some interesting techniques 
to make our task easy. They are  a) Taking an 
overview of the API's  b) Read MMTk 
documentation  c) Using Exception throws to track 
control flows  d) Reading Java Docs. e) Reading 
some literature published on refactoring MMTk 
code and f) Taking a code walkthrough. 
                 In appendix C we give interesting control 
flows to help understand these quickly. First 
control flow describes memory allocation and the 
triggering of garbage collection for Mark Sweep.  
Poll function of MS.java class is responsible for 
triggering GC if the available memory falls below a 
given threshold (0.98 in current implementation in 
Collection.java) or requested from other events.  
Com.ibm.JikesRVM.mm.mmtk.Colllection class is 
the entry point for triggering GC and contains  
code for data initialization  and dispatching the job 
to VM_CollectorThread  thread.  Once triggered, 
GC completes different phases defined in 
StopTheWorld class of GC through delegation. 
Tracing of the objects is invoked by the collection 
phase function in MSCollector class. MarkSweep in 
JikesRVM uses MarkSweepSpace with Segregated 

Free List policy for allocation of memory. We have 
collected Heap information using two different 
methods.  
Tracing Root-Set for Live Objects 
 Root set objects are used to trace and mark the 
live objects in marksweep GC.  We use the 
marking phase to instrument code to collect 
information about live objects and populate the 
streams using LinearSpaceDriver class. We use the 
lastBlock datastrucutre in SegregatedFreeList class 
to determine the extent of the marksweep space 
according to which display will be made on the 
GCspy interface. 
               We created a new package 
org.mmtk.plan.marksweep.gcspy and new classes 
corresponding to each class in 
org.mmtk.plan.marksweep package to integrate 
marksweep with GCspy. We start the GCspy 
gather data event in MSGCspyMutator class 
collectionPhase function on PREPARE_MUTATOR 
event by invoking SegregatedFreeList class 
gcspyGatherData function. We scan each object 
information in MSGCspyTraceLocal class by calling 
traceObject function which invokes 
LinearSpaceDriver class Scan function. Finally, 
SCAN_HEAP event is sent to GCspy server  in 
MSGCspyCollector class collectionPhase function 
for event MS.START_CLOSURE.  In the Deliverables 
section we give details of applying these changes 
to existing JikesRVM and testing it. Below we give 
a snapshot of GCspy with MarkSweep GC and the 
files that we have changed. Fig.  2 displays the 
GCspy for marksweep GC at a given point of time.  

Changed Files in JikesRVM :- 

org.mmtk.utility.gcspy.drivers.LinearSpcaeDriver.java 



 
Figure 2: Mark Sweep GC Display for Root Set traversal 

  
 

 

 

      Changed Files 
 JikesRVM  :- 
org.mmtk.utility.gcspy.drivers.LinearSpcaeDriver.java 

org.mmtk.utility.alloc.SegregatedFreeList 

org.mmtk.plan.marksweep.MS.java 

org.mmtk.plan.marksweep.MSCollector.java 

org.mmtk.plan.marksweep.MSMutator.java 

org.mmtk.plan.marksweep.gcspy.MSGCspy.java 

org.mmtk.plan.marksweep.gcspy.MSGCspyCollector.java 

org.mmtk.plan.marksweep.gcspy.MSGCspyContraints.java 

org.mmtk.plan.marksweep.gcspy.MSGCspyMutator.java 

org.mmtk.plan.marksweep.gcspy.MSGCspyTraceLocal.java 

 

 GCspy  :- 
gcspy.vis.utils.AdjustedColor.java 

 

New Configuration  Files :- 
jikesrvm-2.4.6/config/build/gc/MarkSweepGCspy 

jikesrvm-2.4.6/config/build/BaseBaseMarkSweepGCspy 

 



Scanning the full Heap 
In this method we scan the whole heap by 
traversing the data structures in 
SegregatedFreeList ŎƭŀǎǎΦ LǘΩǎ ƛƳǇƭŜƳŜƴǘŜŘ ōȅ 
gcspyGatherData(), getExtent() and linearScan() 
functions. We start the GCspy gather data event 
in MSGCspyMutator class collectionPhase 
function on RELEASE_MUTATOR event by 
invoking  SegregatedFreeList class 
gcspyGatherData function. It goes through each 
cell of each block for each CLASS_SIZES and 

determines whether an object is live or not. For 
each live object, we invoke scan function of 
LinearSpaceDriver class to collect data for 
displaying it in GCspy. This implementation 
includes its changes in same files as for Root Set 
tracing. Deliverables section describes the way 
to apply these changes and carry out the test. 
Figure 3 gives a snapshot of MarkSweep GC 
using this method at a given point of time.  

 

 
Figure 3:  Mark Sweep GC Display for full Heap Scan 

 

 
 

 
 
 
 

 
 

 



6. Deliverables and Test Instructions 
Deliverables Tars: GCSpyExt.tar, Test.tar, Config.tar, GCspy.tar, RootSetMS.tar, FullHeapMS.tar 

        As per our Installation, we define 
ROOT_DIR =/home/schmutter/vsingh/rvmRoot/ 
GCSPY_HOME = {ROOT_DIR}/gcspy/ 
JIKESRVM_HOME ={ROOT_DIR}/jikesrvm-2.4.6/ 
1. Extending GCspy Interface 
    Apply File Changes and Rebuild :- 
       Apply GCSpyExt.tar to the existing {JIKESRVM_HOME}/MMTk folder. 
       Build jikesRVM with  BaseBaseSemiSpaceGCspy configuration. 
    Test :-  
       Extract Test.tar in {JIKESRVM_HOME}/bin. 
       Execute  GCSpytest.class with following command 
       GCSpytest has been compiled with jikes compiler. All test classes should be compiled with jikes  compiler  
       for compatibility. 
       $rvm -Xms20m -X:gc:gcspyPort=3000 -X:gc:gcspyWait=true GCSpytest 
 
2. Integrating MarkSweep with RootSet  Traversal  
    Configuration Changes:- 
            Apply Config.tar to  {JIKESRVM_HOME}  folder.  
    GCSpy  Changes :- 
            Apply   GCspy.tar to  {GCSPY_HOME} folder. ReBuild  GCspy. 
   JikesRVM Changes :- 
            Apply RootSetMS.tar to {JIKESRVM_HOME)/MMTk folder. Rebuild JikesRVM with   
            BaseBaseMarkSwepGCspy configuration 
   Test:-  

$rvm -Xms20m -X:gc:gcspyPort=3000 -X:gc:gcspyWait=true GCSpytest  
$ java gcspy.Main -server localhost 3000 
 

3.Integrating MarkSweep with FullHeap Scan 
  Configuration Changes:- 
            Apply Config.tar to  {JIKESRVM_HOME}  folder.  
  GCSpy  Changes :- 
            Apply   GCspy.tar to  {GCSPY_HOME} folder. ReBuild  GCspy. 
  JikesRVM Changes :- 
            Apply FullHeapMS.tar to {JIKESRVM_HOME)/MMTk folder. Rebuild JikesRVM with   
            BaseBaseMarkSwepGCspy configuration 
   Test:-  

$rvm -Xms20m -X:gc:gcspyPort=3000 -X:gc:gcspyWait=true GCSpytest  
$ java gcspy.Main -server localhost 3000 

7. Conclusion 
Extension of GCSpy visualization tool to provide more heap information will help researchers to view more 
details and analyze and make better decisions. Coding can be done on the similar lines by adding more 
Streams as done by us to get more information.  Since, JikesRVM only supports SemiSpace for visualization, 
extending GCSpy-JikesRVM to add MarkSweep visualization is also a contribution towards helping researchers 
analyze MarkSweep GC space. There has been work towards integrating different garbage collectors with 
D/{Ǉȅ ƛƴ ƻǘƘŜǊ W±aΩǎ, this is also a step forward in the same direction. This documentation has been written 
with an aim to help a beginner to start quickly with jikesRVM and have less show stoppers than us. The project 
gave us an opportunity to understand MarkSweep and SemiSpace in detail. We learned a full implementation 
of a JVM memory organization. We got a full view of a complete cycle of memory allocation, garbage 
collection and out of memory event.  It adds to our knowledge and experience. We now also understand 
GCspy Visualization Framework in-depth. 
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Scale Expected: 1 
1.We worked hard to get the jikesRVM setup  with own debugging on Debian kernel veriosn  2.6 .    
   Lƴǎǘŀƭƭŀǘƛƻƴ ƻƴ 5Ŝōƛŀƴ ŘƻŜǎ ƴƻǘ ƎŜǘ ŀƴȅ ƳŜƴǘƛƻƴ ƛƴ WƛƪŜǎw±a ǳǎŜǊ ƎǳƛŘŜΦ {ƻΣ ƛǘΩǎ ŀ ƴŜǿ ǘƘƛƴƎ ǘƻ ǘǊȅ ƻƴ Debian. 
   We filed a bug with JikesRVM team for feedback on one of our solution for installing jikesRVM that  can be  
   viewed at 
    http://sourceforge.net/tracker/index.php?func=detail&atid=712768&aid=1641034&group_id=128805   
2. We built jikesRVM on JDK 1.5.0_08 which again was not guaranteed to build successfully as per user guide. 
3. We had to put a good amount of effort to understand the MMTk code base as there is no existing  
     documentation. We  used interesting techniques for it as mentioned in section  5. 
4. We have made available new information in GCspy visualization framework for each tile.  
 5. We have integrated MarkSweep GC in JikesRVM  with GCspy which is an important and new contribution.  
 6. This documentation is our effort to help another beginner to start on jikesRVM & GCSpy  quickly. 
 7.  We collected and read literature to understand different memory strategies and garbage collection. 
 8.  We really got to see and understand JVM and memory management implementation with full Garbage  
      collection cycle. 
9. This project adds to our knowledge of GC in particular and JVM in general and experience and skills of  

              coding in a big system. 
10.  Regular work and Regular Project Update 
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Appendix 
 

Appendix A 
#Configuration file 
export RVM_FOR_LINUX=1 
export RVM_FOR_SINGLE_VIRTUAL_PROCESSOR=0 
export BOOTIMAGE_DATA_ADDRESS=0x47000000 
export BOOTIMAGE_CODE_ADDRESS=0x4B000000 
export BOOTIMAGE_RMAP_ADDRESS=0x4E000000 
export MAXIMUM_MAPPABLE_ADDRESS=0xA0000000 
# Root of JDK installation. 
[[ ${HOST_JAVA_HOME-} ]] || HOST_JAVA_HOME="/home/schmutter/vsingh/jdk1.5.0_08" 
# the JDK java executable 
export HOST_VM_RT="$HOST_JAVA_HOME/jre/bin/java" 
# Path for the Jikes java-to-byte-code compiler. 
# We recommend version 1.22 
export JIKES=έ/usr/local/bin/jikes έ 
export GCSPY_ROOT="/home/schmutter/vsingh/rvmRoot/gcspy/src" 
 

Appendix B 
#Environment Variables 
export JAVA_HOME=έ/home/schmutter/vsingh/jdk1.5.0_08έ; 
export PATH=/home/schmutter/vsingh/jdk1.5.0_08/bin:/home/schmutter/vsingh/rvmRoot/jikesrvm-
2.4.6/bin; 
export CLASSPATH=έ/home/schmutter/vsingh/rvmRoot/jikesrvm-2.4.6/binέ; 
export RVM_ROOT="/home/schmutter/vsingh/rvmRoot/jikesrvm-2.4.6"; 
export RVM_HOST_CONFIG="$RVM_ROOT/config/i686-pc-linux-gnu.mine"; 
export RVM_TARGET_CONFIG="$RVM_ROOT/config/i686-pc-linux-gnu.mine"; 
export RVM_BUILD="/home/schmutter/vsingh/rvmRoot/jikesRVMBuild"; 
export LD_LIBRARY_PATH=έ/home/schmutter/vsingh/rvmRoot/gcspy/src/src/c/libέ; 
 

Appendix C 
#jikesRVM memory allocation control flow through classes for Mark Sweep 
         com.ibm.JikesRVM.mm.mmtk.Collection.checkForExhaustion(Collection.java:245) 
         com.ibm.JikesRVM.mm.mmtk.Collection.triggerCollectionStatic(Collection.java:152) 
         com.ibm.JikesRVM.mm.mmtk.Collection.checkForExhaustion(Collection.java:254) 
         com.ibm.JikesRVM.mm.mmtk.Collection.triggerCollectionStatic(Collection.java:152) 
         com.ibm.JikesRVM.mm.mmtk.Collection.triggerCollection(Collection.java:125) 
         org.mmtk.plan.marksweep.MS.poll(MS.java:156)[ GC is TRIGGERED] 
         org.mmtk.policy.Space.acquire(Space.java:454) 
         org.mmtk.utility.alloc.BlockAllocator.allocSlow(BlockAllocator.java:196) 
         org.mmtk.utility.alloc.BlockAllocator.alloc(BlockAllocator.java:115) 
         org.mmtk.utility.alloc.SegregatedFreeList.expandSizeClass(SegregatedFreeList.java:302) 
         org.mmtk.utility.alloc.SegregatedFreeList.allocSlowOnce(SegregatedFreeList.java:278) 
         org.mmtk.utility.alloc.Allocator.allocSlowInline(Allocator.java:253) 
         org.mmtk.utility.alloc.Allocator.allocSlow(Allocator.java:232) 
         org.mmtk.utility.alloc.SegregatedFreeList.alloc(SegregatedFreeList.java:172) 
         org.mmtk.plan.marksweep.MSMutator.alloc(MSMutator.java:91)[Allocation request initiated] 
          
 



com.ibm.JikesRVM.memoryManagers.mmInterface.MM_Interface.allocateSpace(MM_Interface.java:671) 
com.ibm.JikesRVM.memoryManagers.mmInterface.MM_Interface.allocateScalar(MM_Interface.java:605) 
com.ibm.JikesRVM.VM_Runtime.resolvedNewScalar(VM_Runtime.java:352) 
 GCSpytest.main(GCSpytest.java:36) [ Our test class, Allocation requested] 

 
#jikesRVM  GCspy  heap data collection control flow through classes for Mark Sweep 
        com.ibm.JikesRVM.VM_ObjectModel.getObjectType(VM_ObjectModel.java:437) 
        com.ibm.JikesRVM.mm.mmtk.ObjectModel.getObjectType(ObjectModel.java:411) 
        org.mmtk.utility.gcspy.drivers.LinearSpaceDriver.scan(LinearSpaceDriver.java:326) 
        org.mmtk.utility.gcspy.drivers.LinearSpaceDriver.scan(LinearSpaceDriver.java:316) 
        org.mmtk.utility.gcspy.LinearScan.scan(LinearScan.java:45)[Each object is scanned] 
        org.mmtk.utility.alloc.SegregatedFreeList.linearScan(SegregatedFreeList.java:1210) 
        org.mmtk.utility.alloc.SegregatedFreeList.gcspyGatherData(SegregatedFreeList.java:1151) 
       org.mmtk.plan.marksweep.gcspy.MSGCspyMutator.gcspyGatherData(MSGCspyMutator.java:252)[GCsp 
       y gather  data event  ] 
        org.mmtk.plan.marksweep.gcspy.MSGCspyMutator.collectionPhase(MSGCspyMutator.java:277) 
        org.mmtk.plan.SimplePhase.delegatePhase(SimplePhase.java:136) 
        org.mmtk.plan.Phase.delegatePhase(Phase.java:159) 
        org.mmtk.plan.Phase.delegatePhase(Phase.java:145) 
        org.mmtk.plan.ComplexPhase.delegatePhase(ComplexPhase.java:100) 
        org.mmtk.plan.Phase.delegatePhase(Phase.java:159) 
        org.mmtk.plan.Phase.delegatePhase(Phase.java:145) 
        org.mmtk.plan.ComplexPhase.delegatePhase(ComplexPhase.java:100) 
        org.mmtk.plan.Phase.delegatePhase(Phase.java:159) 
        org.mmtk.plan.StopTheWorldCollector.collect(StopTheWorldCollector.java:59) 
       com.ibm.JikesRVM.memoryManagers.mmInterface.VM_CollectorThread.run(VM_CollectorThread.java: 
       346)[Collector Thread Invoked for GC collection] 
#jikesRVM object tracing from root set control flow through classes for Mark Sweep 
        org.mmtk.plan.marksweep.MSTraceLocal.traceObject(MSTraceLocal.java:74)[Each object being Traced] 
        org.mmtk.plan.marksweep.gcspy.MSGCspyTraceLocal.traceObject(MSGCspyTraceLocal.java:77) 
        org.mmtk.plan.TraceLocal.traceObject(TraceLocal.java:286) 
        org.mmtk.plan.TraceLocal.traceObjectLocation(TraceLocal.java:91) 
        org.mmtk.plan.TraceLocal.startTrace(TraceLocal.java:448)[Tracing starts] 
        org.mmtk.plan.marksweep.MSCollector.collectionPhase(MSCollector.java:98) 
        org.mmtk.plan.marksweep.gcspy.MSGCspyCollector.collectionPhase(MSGCspyCollector.java:194) 
        org.mmtk.plan.SimplePhase.delegatePhase(SimplePhase.java:127) 
        org.mmtk.plan.Phase.delegatePhase(Phase.java:159) 
        org.mmtk.plan.Phase.delegatePhase(Phase.java:145) 
        org.mmtk.plan.ComplexPhase.delegatePhase(ComplexPhase.java:100) 
        org.mmtk.plan.Phase.delegatePhase(Phase.java:159) 
        org.mmtk.plan.Phase.delegatePhase(Phase.java:145) 
        org.mmtk.plan.ComplexPhase.delegatePhase(ComplexPhase.java:100) 
        org.mmtk.plan.Phase.delegatePhase(Phase.java:159) 
        org.mmtk.plan.StopTheWorldCollector.collect(StopTheWorldCollector.java:61) 
       com.ibm.JikesRVM.memoryManagers.mmInterface.VM_CollectorThread.run(VM_CollectorThread.java: 
       346)[Collector Thread Invoked for GC collection] 

  



 
 
#jikesRVM  Mark Sweep GC delegation phases in steps 
   Table below describes various delegation events a GC goes through and some of the important  
   events that are carried at some of these events after collection is triggered. 

MSGCspy.collectionPhase MS.collectionphase   

MSGCspyCollector.CollectionPhase MSCollector.CollectionPhase   

MSGCspyMutator.collectionPhase MSMutator.collectionPhase   

MSGCspy.PREPARE  MS.PREPARE   

MSGCspyCollector.PREPARE  MSCollector.PREPARE   

MSGCspyMutator.PREPARE_MUTATOR MSMutator.PREPARE_MUTATOR  Preparation for 
tracing is invoked, Live Bits are also set, GCspy 
gather data is invoked 

MSGCspyCollector.CollectionPhase   MSCollector.CollectionPhase   

MSGCspyCollector.CollectionPhase MSCollector.CollectionPhase   

MSGCspyCollector.CollectionPhase   MSCollector.CollectionPhase   

MSGCspy.collectionPhase   MS.collectionphase   

MSGCspyCollector.START_CLOSURE     MSCollector.START_CLOSURE   Tracing of Root Set 
starts 

MSGCspyCollector.CollectionPhase MSCollector.CollectionPhase   

MSGCspyCollector.COMPLETE_CLOSURE   MSCollector.COMPLETE_CLOSURE  Tracing 
continues, GCspy Event transmitted 

MSGCspyCollector.CollectionPhase MSCollector.CollectionPhase   

MSGCspyCollector.CollectionPhase    MSCollector.CollectionPhase   

MSGCspyCollector.COMPLETE_CLOSURE   MSCollector.COMPLETE_CLOSURE   

MSGCspyCollector.CollectionPhase    MSCollector.CollectionPhase   

MSGCspyCollector.CollectionPhase    MSCollector.CollectionPhase   

MSGCspyCollector.CollectionPhase    MSCollector.CollectionPhase   

MSGCspyMutator.RELEASE_MUTATOR      MSMutator.RELEASE_MUTATOR invokes Sweeping 
of blocks 

MSGCspyCollector.RELEASE MSCollector.RELEASE   

MSGCSPy.RELEASE                     MS.RELEASE  

MSGCspyCollector.CollectionPhase   MSCollector.CollectionPhase  

MSGCspy.collectionPhase   MS.collectionphase 

  


