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Motivation

� OSGi is a component-oriented computing 
environment and applied widely 
� Eclipse

� JOnAS, PKUAS, JBoss, Spring dm, Webshpere, 
Weblogic

� Measure the resource cost of each bundle of 
OSGi platform and applications could help
� Diagnose the questionable bundle

� Provide criteria for selection of homogeneous 
bundle
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Challenge

� OSGi platform and applications run in a JVM 
and share common memory and CPU
� CPU is always cost by java thread way
� Memory is always cost by java object way
� How to distribute the resources between service 
consumer and service provider?

� Challenge
� Mapping from bundles to threads and java objects
� Distribute the service provider and consumer's 
resource cost clearly

� Accurately monitor the CPU and memory cost
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Design & Implementation
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Association of bundle and java 
objects

� Modify the class image at the time of class 
loading

� JVM TI ClassFileLoadHook

� Add new_obj() at the entry of init method of 
java.lang.Object

� Add new_array() method behind the newarray 
bytecode
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Association of bundle and 
threads

� Thread in a single bundle

� ThreadLocal to create association

� Thread in a several bundles

� Partition the thread’s CPU time into 
different bundles
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Clearly resource cost 
distribution
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Case Study

� Apache Felix
� Felix is a community effort to implement the OSGi 
R4 Service Platform, which includes the OSGi 
framework and standard services, as well as 
providing and supporting other interesting OSGi-
related technologies.

� JOnAS 5
� JOnAS 5, the new generation dynamic application 
platform from OW2, provides many innovative 
features to Java EETM platform administrators, 
operators and developers.
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Apache Felix � Performance 
Overhead 

One service invocation 
overhead is 0.018ms

One service invocation 
overhead is 0.018ms
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Apache Felix � Accuracy

� Two intended bundle is designed to cost certain memory and 
cpu

� Bundle A provide a service which deadly loops for 1 second and 
stops. So it cost 1s cpu.

� Bundle B creates i integer arrays at stage i, which includes 105 

integers and call service A i times. So it cost 4i×105B memory 
and i second CPU.

Table 4 The accuracy of monitoring
stage 1 2 3 4 5 6 7 8 9 10

CPU EXP 1 3 6 10 15 21 28 36 45 55

CPU MEA 1.05 3.0375 5.96875 9.99375 15.04317 20.89063 27.825 35.76563 44.50625 54.15625

MEM EXP 400000 1200000 2400000 4000000 6000000 8400000 11200000 14400000 18000000 22000000

MEM MEA 400008 1200024 2400040 4000056 6000072 8400088 11200104 14400120 18000136 22000152
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Apache Felix � Adaptability
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Apache Felix
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JOnAS 5
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Conclusion

� Monitor the bundle resource cost for 
OSGi platform and applications

� Applied in Apache Felix and JOnAS 5

� It could correctly monitor the cost with 
little performance overhead and bring 
adaptability.

� Rich client interface support



Future work

� Publish the rich client interface as Http 
Service

� Improve the rich client interface

� Evaluate the CPU and memory cost of 
each common service

� Establish the relation between common 
service and bundles.
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