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Garbage collection 
To understand proper memory management techniques, you must understand how the garbage collection system 
works on BlackBerry® Wireless Handhelds. The garbage collection system removes unnecessary objects at key 
times, which enables the system to function at an optimal level.  

Note: When the system performs a garbage collection, all the system threads are paused until the garbage 
collection is complete. 

Garbage 
collection types 

Run time Run conditions Run effects 

RAM garbage 
collection 

~0.5 
seconds 

• RAM panic • removes unreferenced objects from 
RAM 

Full garbage 
collection 

~ 1 
seconds 

• RAM panic 

• process exceeds heap size 

• lack of persistent object 
handles 

• System.GC() invocation 

• performs RAM garbage collection 

• removes non-persistent 
unreferenced objects from flash 
memory 

• marks unreferenced persistent 
objects 

• releases non-persistent RAM and 
object handles 

Persistent garbage 
collection 

10-15 
seconds 

• lack of persistent object 
handles 

• low resources during a 
commit operation 

• System.GC() invocation 

• performs full garbage collection 

• performs auto-commit 

• releases unreferenced persistent 
objects 

• releases persistent object handles  

Emergency garbage 
collection 

20 
seconds 

• low resources 

• low available flash memory 

• lack of object handles 

• lack of persistent object 
handles 

• performs persistent garbage 
collection 

• recompacts flash records 

Thorough garbage 
collection 

25-30 
seconds 

• handheld idle • performs emergency garbage 
collection 

• pages RAM out to flash memory 

RAM garbage collection 
A RAM garbage collection removes unreferenced objects from RAM. A RAM garbage collection can only be 
initiated during a RAM panic operation when the VM cannot allocate an object because of a lack of space in 
RAM. See RAM panic on page 4 for more information. 

Once initiated, the RAM garbage collection typically takes 500 to 600 milliseconds to execute. The garbage 
collection removes any freshly allocated variables that are no longer referenced in RAM. A RAM garbage 
collection can only be performed when objects have not been paged out to flash memory to make sure that a 
lack of a reference in RAM is a sufficient condition for removing the object. 
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Full garbage collection 
A full garbage collection might be initiated by the system in the following situations: 

• RAM panic 

• process is about to exceed its currently allocated heap size 

• VM cannot allocate a new object because no object handles are available 

• handheld is idle 

The full garbage collection executes for 1 second on average and should take less than 2 seconds. The full 
garbage collection performs the following steps: 

1. It performs a RAM garbage collection.  

2. It marks unreferenced objects that are currently stored in flash memory but are not persisted.  

3. It releases any non-persistent object handles in both RAM and flash memory. 

Persistent garbage collection 
A persistent garbage collection attempts to remove unreferenced objects from persistent stores in addition to the 
objects that would be removed in the full garbage collection operation. The persistent garbage collection 
operation is only invoked in the following situations: 

• The VM cannot allocate a new object because there are no available object handles and a full garbage 
collection did not free any object handles. 

• During a commit operation, if the VM encounters low resources.  

• In version 4.0 of the BlackBerry Handheld Software, invoking System.GC() initiates a persistent garbage 
collection as long as there are sufficient persistent objects that can be removed. 

The persistent garbage collection operation typically runs for 10 to 15 seconds. During a persistent garbage 
collection operation, the system completes the following steps: 

1. It performs an auto-commit. An auto-commit commits all the contents in persistent stores at the time of the 
garbage collection. An auto-commit prevents data loss during persistent garbage collection. 

2. It performs a full garbage collection. 

3. It removes the marked objects from the Full garbage collection. Unreferenced persistent object handles are 
also removed. 

After a persistent garbage collection, both RAM and flash memory do not contain unreferenced objects. 

Emergency garbage collection 

An emergency garbage collection occurs when the system starts to run out of necessary resources. The system 
monitors the level of the following resources: 

• available flash memory 

• object handles 

• persistent object handles 

If any of these items falls below a threshold, an emergency garbage collection is initiated. Once initiated, the 
emergency garbage collection runs for approximately 20 seconds. See Low Memory Manager in the BlackBerry 
Java Development Environment  for more information. 

During an emergency garbage collection, the system completes the following steps: 

1. It performs a persistent garbage collection, including an auto-commit. 
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2. It recompacts flash memory records to maximize the amount of free space on the handheld. 

Thorough garbage collection 

A thorough garbage collection is the most intensive garbage collection operation in the system. It is designed to 
run when the handheld is idle. A handheld is considered idle when the user has not pressed the keys or the 
trackwheel for a specific period of time. After a substantial amount of idle time, a thorough garbage collection 
can be initiated if it is required based on heuristics. 

During a thorough garbage collection, the system completes the following steps: 

1. It performs an emergency garbage collection. 

2. It pages out RAM objects to flash memory to free RAM resources. 

Note: If the handheld is used during a thorough garbage collection, the garbage collection automatically 
terminates, allowing the user full access to the handheld resources. 

Idle garbage collection 
The system attempts to perform the following garbage collection operations when the handheld is idle. This 
enables the system to improve future system performance without impacting the user experience. 

• Full garbage collection is performed when the handheld has been idle for a relatively small amount of time 
if required based on heuristics. 

• Thorough garbage collection is performed when the handheld has been idle for a significant period of time 
if required based on heuristics. 

Note: A garbage collection is not performed every time that the handheld is idle. It is only performed when the 
system considers garbage collection to be beneficial based on heuristics. This allows for optimal system 
performance and maximized battery performance. 

Programmatic invocation of garbage collection 
Handheld 
software 
version 

Description 

Prior to 
version 3.8 

Invoking System.GC()in handheld software versions prior to version 3.8 initiates a full 
garbage collection operation as described above. 

Version 3.8  

or later 

The System.GC()method in version 3.8 of the handheld software has been modified to 
enable developers to invoke a persistent garbage collection if one is required by the system. 
During the System.GC() call, a full garbage collection is executed as before. However, at the 
end of the full garbage collection, the system uses heuristics to determine if a persistent 
garbage collection is required. If required, a persistent garbage collection is run. 

RAM panic 
A RAM panic occurs when the VM runs out of available RAM. A RAM panic is initiated to recover RAM space. 
After each stage in the RAM panic, the VM attempts to allocate space for the object. If the VM succeeds, the 
RAM panic stops. 

During RAM panic, the system completes one or more of the following steps: 

1. It performs a RAM garbage collection. 

2. It performs a full garbage collection. 

3. It writes out old objects from RAM to flash memory. 
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4. It pages the contents of RAM out to flash memory until flash memory is full or too much RAM has been 
paged out. 
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