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Abstract: The most interesting research and the challenging technique is the development of load balancing strategy especially 

in the distributed operating system and in distributed systems. The load balancing can be done in many ways one of the most 

popular variant is the process migration. The load in distributed operating system and in distributed system can be balanced by 

process migration technique. This survey paper helps in understanding the most important implementations categories of process 

migration mechanisms. Also, describes the different process migration algorithms. 
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I. INTRODUCTION 

  Process migration[1] is an abstraction of moving a process 

from one node to another node in the network of nodes. It is a 

very powerful and useful mechanism for balancing the load 

on distributed system. There are two types of process 

migration. (1) Preemptive process migration, which suspends 

the running process in the sender machine, transfer the 

process state to the destination machine, where it executes 

further is called preemptive migration. (2) Non-Preemptive 

process migration, it involves transferring of process that 

have not begun its execution. The migration can be done in 

both homogeneous and heterogeneous environment.  

II. DIFFERENT IMPLEMENTATION CATEGORIES 

OF PROCESS MIGRATION 

 Unix- like system early work. 

 Unix- like system  supporting transparent migration 

 System with message passing interface 

 Microkernel 

 User- space migration 

 Application- specific migration 

A. Unix-Like System Early Work  

  Provides operating system level migration, as it is optimized 

for underlying hardware architecture. It is hardware 

dependent, migration complexity is low due to lack of 

infrastructure and transparency of migration is limited. Eg: 

XOS, Worm, Demos/MP and Butler. 

 

B. Unix-Like System Supporting Transparent Migration  

  Requires major changes to the underlying kernel, migration 

complexity is high as it is operating system dependent, 

migration is fully transparent. There are approaches for 

addressing distribution and migration. (1) Distribution at 

lower level of a system. Eg: Mosix/Spirit. (2) Distribution at 

higher level. Eg: Locus. 
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C. Systems with Message-Passing Interfaces  

      The process migration for messages passing OS can be 

easily designed and implemented. It is operating system 

dependent, migration complexity is low as message can be 

easily redirected between the sender. Message passing is 

based on interposing forwarding and encapsulating state. Eg: 

Charlotte, Accent &kernel. 

 

D. Microkernels  

     Builds process migration facilities mechanism on top of 

the operating system as a separate module. Process migration 

is implemented easily as it supports message passing 

communication and transparencies. Eg: RHODOS, Arcade, 

Chorus, Amoeba, Birlix and Mach. 

 
E. User-Space Migration  

     It is less transparency, does not require any modification 

to the kernel. Migration complexity is low as it uses system 

calls for communication. It is application dependent. Eg: 

Condor, Alonso & Kyrimis, Mandelberg & Sunderam, 

MPVM and Load Sharing Facility. 
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F. Application Specific Migration 

  Here, migration is implemented as a part of an application. 

Independent of operating system, where modification is at 

application level. Requires more application knowledge, 

minimal transparency migration complexity is lowest 

(application migration). Migration has to be adjusted for each 

new application. Implementation is simplified &optimized. 

Eg: Freedman, Skordos and Bharat &Cardelli. 

 

 

III. THE DIFFERENT PROCESS MIGRATION 

ALGORITHMS 
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