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(54) [Title of the invention] Server Partitioning Method 
 
(57) ABSTRACT 
PROBLEM 

A server partitioning method that partitions a service 

range and manages location information in a distributed 

manner when the load on a service location server 

exceeds a prescribed threshold. 
RESOLUTION MEANS 

In a client server system depicted in the figures, a service 

location server (1013) is provided on at least one system 

(101) of the processor systems; the server (1013) has 

service location information that manages the location 

information of processes registered from other processes, 

and service range information that defines service range 

of own server; the server partitioning method comprising: 

measuring the service load of the own server, and creating 

a replica of the own server when the service load exceeds 

a predetermined load level; partitioning the service range 

between a replication source server and a replicated 

server; 

setting service location information for each of the 

replication source server and the replicated server; and 

migrating and placing the replicated server to a different 

processor system, and the replication source sets the 

location information for the replica, and the replica sets 

the location information for the replica source.
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What is claimed is: 
[Claim 1]  A server partitioning method for a client server 

system built on a distributed system connecting a plurality of 

local processor systems having process migrating means for 

migrating processes between the local processor systems, 

a service location server process being provided on at least 

one system of the local processor systems; 

the service location server process providing: 

service location information that manages the location 

information of processes registered from other processes, and 

service range information that defines service range of own 

server processes; 

the server partitioning method comprising: 

measuring the service load of the own server process, and 

creating a replica of the own server process when the service 

load exceeds a predetermined load level; 

partitioning the service range between a replication source 

server process and a replicated server process; 

setting service location information for both the replication 

source server process and the replicated server process; and 

migrating and placing the replicated server process on a 

different local processor system. 
[Claim 2]  A server partitioning method for a client server 

system built on a distributed system connecting a plurality of 

local processor systems having means for the local processor 

system to generate a replica of the process to other local 

processor systems, between local processor systems, 

a service location server process being provided on at least 

one system of the local processor systems; 

the service location server process providing: 

service location information that manages the location 

information of processes registered from other processes, and 

service range information that defines service range of own 

server processes; 

the server partitioning method comprising: 

measuring the service load of the own server process, and 

generating a replica of the local server process on a different 

local processor system when the service load exceeds a 

predetermined load level; 

partitioning the service range between a replication source 

server process (own server process) and a replicated server 

process; and 

migrating information on the partitioned service range to the 

different local processor system, and setting the service 

location information in each of the replication source server 

process and the replicated server process. 
[Claim 3] The server partitioning method according to claim 

1 or claim 2, wherein 

the location information of the replicated server process is set 

in the replication source server process, and the location 

information of the replication source server process is set in 

the replicated server process. 

[Claim 4] The server partitioning method according to claim 

3, wherein 

when each server process after partition receives a service 

request from a process outside the service range, the point of 

being out of the service range, and the location information 

of the server process having a different service range from 

the own server process are notified to the process issuing the 

service request; and 

when each server process after the partition receives a query 

request regarding the location information of a process out of 

the service range from a process included in the service 

range, the server process that received the request queries 

other server processes having a service range that is different 

from the service range of the own server process, and notifies 

the requested location information to the requested process. 
[Claim 5] The server partitioning method according to claim 

1 or claim 2, wherein 

the service load is the number of service executions executed 

by the service location server process within a certain time 

interval. 
[Claim 6] The server partitioning method according to claim 

1 or claim 2, wherein 

 the service range is a collection of local processor systems 

subject to being serviced. 
[Claim 7] The server partitioning method according to claim 

1 or claim 2, wherein 

when a service load exceeds a predetermined load level, a 

service range is partitioned according to a predetermined 

partition policy. 
[Claim 8] The server partitioning method according to claim 

7, wherein 

the partition policy is a partition policy that selects a fixed 

number of local processor systems from among the local 

processor systems in the service range in ascending order of 

the processor number of each local processor system, and 

assigns the selected local processor systems to the service 

range of the replication source server process, and assigns the 

remaining local processor systems in the service range to a 

service range of the replicated server process. 
[Claim 9] The server partitioning method according to claim 

7, wherein 

the partition policy is a partition policy that measures the 

number of service requests for each local processor system 

included in the service range information and partitions the 

service range based on the measured number of service 

requests for each local processor system.  
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[Claim 10]  A server partitioning method for a client server 

system built on a distributed system connecting a plurality of 

local processor systems having a server process and process 

migrating means for migrating processes between the local 

processor systems, 

the server process providing service range information that 

defines the service range of the own server process, 

the server partitioning method comprising: 

measuring the service load of the own server process, and 

creating a replica of the own server process when the service 

load exceeds a predetermined load level; 

partitioning the service range between a replication source 

server process and a replicated server process; and 

migrating and placing the replicated server process on a 

different local processor system. 

[Claim 11]  A server partitioning method for a client server 

system built on a distributed system connecting a plurality of 

local processor systems having means for the local processor 

system to generate a replica of the process to other local 

processor systems, between local processor systems having a 

server process, 

the server process providing service range information that 

defines the service range of the own server process, 

the server partitioning method comprising: 

measuring the service load of the own server process, and 

generating a replica of the local server process on a different 

local processor system when the service load exceeds a 

predetermined load level; 

partitioning the service range between a replication source 

server process (own server process) and a replicated server 

process; and 

migrating and placing the partitioned service range 

information on a different local processor system. 
[Claim 12] The server partitioning method according to claim 

10 or claim 11, wherein 

the location information of the replicated server process is set 

in the replication source server process, and the location 

information of the replication source server process is set in 

the replicated server process. 
[Claim 13] The server partitioning method according to claim 

1 or claim 2, wherein 

one local processor system in which the service location 

server is located is provided in an external storage device; 

a partition policy description file that describes a policy for 

partitioning the service range when the service load exceeds a 

predetermined load level is provided in the external storage 

device; and 

when a service load exceeds a predetermined load level, the 

service range is partitioned according to the content of the 

partition policy description file. 

[Claim 14] The server partitioning method according to claim 

13, wherein 

the partition policy description file is configured of a 

collection of partition policy description records having: 

a partition level specification field for the service location 

server to determine which service location servers are subject 

to the partition policy; 

a server placement processor specification field that specifies 

the local processor system in which to place the replicate 

server after partition; and 

a service range specification field for specifying the service 

range to be handled by a replicate server after partitioning. 
[Claim 15] The server partitioning method according to claim 

14, wherein 

the partition policy description record includes a partition 

criteria specification field for specifying a service load level 

for the replicated server after partitioning to determine 

whether or not to partition the own server. 
[Claim 16] The server partitioning method according to claim 

14, further comprising: 

a priority specification field for specifying a priority level to 

determine which partition policy to adopt when the service 

load exceeds a predetermined load level and there are a 

plurality of partitioning policies that can be adopted in the 

partition policy describing record, when partitioning the 

service range between the replicated server and the 

replication source server. 
[Claim 17] The server partitioning method according to claim 

13, wherein 

if a partition policy does not exist in the partition policy 

description file, a fixed number of local processor systems 

are selected from among the local processor systems in the 

service range in ascending order of the processor number of 

each local processor system, the selected local processor 

system is assigned to the service range of the replication 

source server process, and the remaining local processor 

systems in the service range are assigned to a service range of 

the replicated server process. 
[Claim 18] The server partitioning method according to claim 

13, wherein 

 if a corresponding partition policy does not exist in the 

partition policy description file, the replicated server is not 

created and the service range is not partitioned. 
[Claim 19] The server partitioning method according to claim 

1 or claim 2, further comprising: 

registering the service location information to be registered in 

the replicated server process in the replicated server process 

and the replication source service location server; and 

multiplicity managing the service location information 

between the replication service location server and the 

replication source service location server. 
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[Claim 20] The server partitioning method according to claim 

1 or claim 2, further comprising: 

registering the service location information to be registered in 

the replicated server process in the replicated server process 

and a plurality of replication source service location servers; 

and 

multiplicity managing the service location information 

between a plurality of service location servers that have 

registered service location information. 
DETAILED DESCRIPTION OF THE INVENTION 

 
[0001] 
TECHNICAL FIELD OF THE INVENTION 

The present invention relates to a method for partitioning 

servers in a client-server system constructed in a distributed 

environment. 

 
[0002] 
CONVENTIONAL TECHNOLOGY 

In the field of computer hardware, parallel machines that use 

a plurality of processors and are capable of distributed 

processing and parallel processing are attracting attention, 

and parallel machines equipped with several to several 

thousand processors have been commercialized. Examples 

include US-based IBM's SP2 and US-based nCube2 (Nikkei 

Computer No. 1994.9.5, p. 93). According to the article of 

Nikkei Computer No. 1994.9.5, p. 90, methods for 

combining a plurality of processors for parallel processing 

are broadly classified into tightly coupled multiprocessors, 

cluster coupled multiprocessors, and massively parallel 

machines. In tightly coupled multiprocessor systems, as the 

number of processors increases, memory and bus competition 

occurs, and performance generally reaches a performance 

limit at 20 to 30 processors. For this reason, cluster-coupled 

multiprocessors and massively parallel machines, which have 

excellent scalability in the number of processors, are 

currently attracting attention. Furthermore, according to 

"Distributed Operating Systems: What Comes After UNIX" 

edited by Maekawa, Tokoro, and Shimizu, there have been 

many other attempts to efficiently manage computer 

resources in distributed systems that include parallel devices 

as described above, in the field of operating systems. Just as 

OSF (the abbreviation of the organization name Open System 

Foundation) minimized the kernel (microkernel) and realized 

the functions of UNIX as a server, one example is a method 

of constructing a process-oriented system where an operating 

system is achieved as a collection of processes that 

coordinate and perform processes that execute various types 

of processing. In addition, according to the aforementioned 

document "Distributed Operating Systems: What Comes 

After UNIX" p. 13, distributed processing requires 

distributed transparency such as location transparency, failure 

transparency, replication transparency, and the like. A Mach 

name server is a server that does not make the user aware of 

the physical location of a task (achieves location 

transparency) when communicating between tasks 

(processes) ("Book for Understanding Distributed OS Mach" 

Inui, Sugawara, p. 65).  
[0003]Furthermore, in a client-server system built on a 

distributed system, in order for a client to issue a service 

request to a specific server and receive a service, at least the 

server that provides the service requested by the client must 

exist and communicating means must be established between 

the client and the server that provides the service requested 

by the client. One method to efficiently investigate the 

existence of a server that provides the service requested by a 

client and to efficiently obtain information for establishing 

the communicating means with the server is to use a server 

that services location information of various servers 

(hereinafter referred to as a service location server) such as 

the aforementioned Mach name server. With this method, a 

service identifier indicating the service that each server 

process can provide and information necessary for 

establishing communicating means between the own server 

process and other processes are registered in the service 

location server, and the client can receive information for 

establishing the existence of a server and establishing 

communicating means with the server from the service 

location server by specifying a service identifier indicating a 

service to be requested. Furthermore, load distribution and 

load balancing are basic means of improving performance in 

distributed systems. The basic functions to achieve this 

include remote execution and process migration. Regarding 

remote execution, the distributed operating systems LOCUS 

and V-System support the function of creating processes on a 

remote node. Additionally, process migration is supported by 

a distributed operating system such as LOCUS, Sprite, and 

V-System (see the above-mentioned document “Distributed 

Operating System: What Comes After UNIX”). Furthermore, 

in order to efficiently use the resources of a distributed 

system, global resource management across the entire system 

is required. This management method includes a centralized 

management method in which a specific node manages the 

entire system, and a distributed management method in 

which each node manages the entire system through 

cooperation, but both methods have problems when applied 

to large-scale distributed systems, and therefore a method for 

managing system resources in a hierarchical manner has also 

been proposed (see the aforementioned document 

“Distributed Operating System: What Comes After UNIX''). 
[0004] 
PROBLEM TO BE SOLVED BY THE INVENTION 

As mentioned above, there are centralized management 

methods and distributed management methods as methods for 

managing global system resources. In the centralized 

management method, resource management is relatively 

simple, but since there is only one management node, there is 

a problem in that the load is concentrated on the management 

node. In addition, in the distributed management method, 

there are a plurality of management nodes, and although it is 

possible to avoid the problem of load concentration on the 

management nodes of the aforementioned centralized 

management method, the presence of a plurality of 

management nodes increases the communication overhead 

between each management node. Distributed management 

methods include hierarchical management methods that 

manage resources hierarchically in order to reduce 

communication overhead between management nodes, but 

when adopting a distributed management method, there is a 

need to design how to distribute management nodes, and the 

like. 
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[0005]As mentioned above, the aforementioned management 

methods are available when managing global system 

resources, but system design is required, such as which 

management method should be adopted, and if a distributed 

management method is adopted, how should administrators 

be distributed, and the like. In a client-server system in a 

distributed environment, the location information of each 

server is one of the global system resources, and it is 

necessary to pre-design how to manage the location 

information of each server. However, since the pre-designed 

management method is based on the target system at the time 

of design, a method must be designed for each target system, 

and redesign is also required when the system configuration 

is changed. An object of the present invention is to solve the 

problem of needing to pre-design a global system resource 

management method, and to provide a server partitioning 

method that can partition the service range and manage 

location information in a distributed manner when the load 

on the service location server exceeds a predetermined 

threshold, rather than pre-distribution. Furthermore, another 

object of the present invention is to resolve the problem that a 

global system resource management method must be pre-

designed, and since the pre-designed management method is 

based on the target system at the time of design, design is 

required for each target system, and re-design is required if 

the system configuration is changed, by providing a server 

partitioning method for a client-server system that can 

specify a partition policy such as how to distribute the service 

range, or the like in a distributed environment, such that the 

service range can be partitioned and location information can 

be managed in a distributed manner when the load on the 

service location server exceeds a predetermined threshold, 

rather than by pre-distributing. 
[0006] 
MEANS FOR SOLVING THE PROBLEM 

In order to achieve the aforementioned object, the present 

invention is a server partitioning method for a client server 

system built on a distributed system connecting a plurality of 

local processor systems having process migrating means for 

migrating processes between the local processor systems, 

a service location server process being provided on at least 

one system of the local processor systems; the service 

location server process providing: service location 

information that manages the location information of 

processes registered from other processes, and service range 

information that defines service range of own server 

processes; the server partitioning method comprising: 

measuring the service load of the own server process, and 

creating a replica of the own server process when the service 

load exceeds a predetermined load level; partitioning the 

service range between a replication source server process and 

a replicated server process; 

setting service location information for each of the 

replication source server process and the replicated server 

process; and migrating and placing the replicated server 

process to a different local processor system. Furthermore, 

with the present invention, the location information of the 

replicated server process is set in the replication source server 

process, and the location information of the replication 

source server process is set in the replicated server process. 

Furthermore, when each server process after partition 

receives a service request from a process outside the service 

range, the point of being out of the service range, and the 

location information of the server process having a different 

service range from the own server process are notified to the 

process issuing the service request; and when each server 

process after the partition receives a query request regarding 

the location information of a process out of the service range 

from a process included in the service range, the server 

process that received the request queries other server 

processes having a service range that is different from the 

service range of the own server process, and notifies the 

requested location information to the requested process. 

Furthermore, the service load is the number of service 

executions executed by the service location server process 

within a certain time interval. Furthermore, the service range 

is a collection of local processor systems subject to being 

serviced. Furthermore, when a service load exceeds a 

predetermined load level, a service range is partitioned 

according to a predetermined partition policy. Furthermore, 

the partition policy selects a fixed number of local processor 

systems from among the local processor systems in the 

service range in ascending order of the processor number of 

each local processor system, and assigns the selected local 

processor systems to the service range of the replication 

source server process, and assigns the remaining local 

processor systems in the service range to a service range of 

the replicated server process. Furthermore, the partition 

policy measures the number of service requests for each local 

processor system included in the service range information 

and partitions the service range based on the measured 

number of service requests for each local processor system. 

Furthermore, in a server partitioning method for a client 

server system built on a distributed system connecting a 

plurality of local processor systems having a server process 

and process migrating means for migrating processes 

between the local processor systems, where the server 

process provides service range information that defines the 

service range of the own server process, the service load of 

the own server process is measured, and a replica of the own 

server process is created when the service load exceeds a 

predetermined load level; the service range is partitioned 

between a replication source server process and a replicated 

server process; and the replicated server process is migrated 

and placed in a different local processor system. 

Furthermore, with the present invention, the location 

information of the replicated server process is set in the 

replication source server process, and the location 

information of the replication source server process is set in 

the replicated server process. 
[0007] 
EMBODIMENTS OF THE INVENTION 

An embodiment of the present invention is given below.  
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Embodiment 1 

Next, embodiments of the present invention will be described 

using FIG. 1 to FIG. 12. It should be noted that in this 

embodiment, a process is a program execution unit, a server 

is a process that provides a certain service in a client-server 

system, and a client is a process that requests a certain 

service to a certain server in a client-server system. 

Furthermore, server process and server are synonymous, and 

client and client process are synonymous. 
[0008]First, the configuration of a client server system of the 

present invention will be described with reference to FIGS. 1 

to 8. FIG. 1 depicts the overall configuration of a client 

server system of the present invention. In FIG. 1, the client 

server system is constructed on a distributed system in which 

local processor systems (101 to 105) are interconnected. The 

local processor systems can run a plurality of processes, and 

this distributed system operates servers (1011, 1021, 1031, 

1041, 1051) that provide a certain service, and clients (1012, 

1022, 1032, 1042, 1052) that issue service requests to a 

server. The service location server (1013) exists on a specific 

local processor system (101), manages location information 

declared by the servers (1011, 1021, 1031, 1041, 1051), and 

provides to a client location information of a server that 

provides the services requested by the client. Each local 

processor system (101 to 105) has location service server 

information (1014, 1024, 1034, 1044, 1054) for establishing 

communicating means with the service location server; 

processes (1011, 1021, 1031, 1041, 1051, 1012, 1022, 1032, 

1042, 1052) other than the service location server (1013) use 

location service server information (1014, 1024, 1034, 1044, 

1054) on each processor system (101 to 105); and 

communicating means can be used to establish and 

communicate with the service location server (1013). 

Furthermore, each local processor system (101 to 105) has 

process migrating means (1015, 1023, 1033, 1043, 1053) for 

migrating processes on the own local processor system to any 

other local processor system. 
[0009]FIG. 2 depicts the configuration of the service location 

server (1013). In FIG. 2, a service location server (1013) 

includes: service location information (201) configured from 

location information declared by each server; load measuring 

means (207) that measures the service load status of the 

server (1013); service load information (206) measured by 

the load measurement means (207); service range 

information (203) indicating the range of local processor 

systems serviced by the server (1013); partition criteria 

information (205) that is criteria for determining whether or 

not to partition a server (1013); server partitioning means 

(202) for partitioning that server (1013); migration 

destination processor system selecting means (209) that 

selects the local processor system which is the migration 

destination of the replicated service location server generated 

by that server (1013); and another server location information 

(208) that stores location information of a service location 

server other than the own server (1013), when a service 

location server that manages the location information of the 

server process is present. 
[0010]FIG. 3 depicts the configuration of service location 

information (201) managed by the service location server 

(1013). In FIG. 3, the service location information (201) 

includes: a service identifier (301) indicating the service 

content applied for by an arbitrary server process to the 

location server (1013); a service server location processor 

identifier (302) indicating a local processor system in which a 

server providing the service is located; service server 

communication information (302) for establishing 

communicating means with the server providing the service; 

and a validity flag (304) indicating whether or not the 

registered information is valid. The service location server 

(1013) responds with at least service server communication 

information (303) in response to a query for service server 

location information from a client. 
[0011]FIG. 4 depicts the configuration of the service range 

information (203). In FIG. 4, the service range information 

(203) represents a collection of processor systems serviced 

by a service location server (1013), and includes a processor 

system identifier (401) indicating a processor system subject 

to service; identification information (402) indicating which 

service location server is in charge of the service (if the 

service location server is partitioned, 2 and 3 are combined as 

identification information); and a replication source 

responsible information flag (403) indicating that the service 

range of the service location server is the service range of the 

service location server that is the replication source when 

partitioned. Furthermore, with this embodiment, it is assumed 

that the processor system identifier (401) is a processor 

number assigned to each local processor system, and entries 

are made in the service range information (203) in ascending 

order of processor number. 
[0012]FIG. 5 is a diagram depicting the configuration of the 

service load information (206). 
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In FIG. 5, the service load information (206) includes the 

maximum number of service executions per unit time (501) 

after starting the service of the server (1013), reference time 

(502) for determining whether or not the measurement time 

has passed, a counter (503) for the number of services 

executed by the service location server since the reference 

time (502) was set, and a measurement time interval (504). 

The maximum number of service executions (501) is set by 

the load measuring means (207). 
[0013]FIG. 6 is a diagram depicting the configuration of 

partition criteria information (205). In FIG. 6, the partition 

criteria information (205) has a predetermined threshold 

value (601) for the maximum number of service executions 

per unit time. Whether or not to partition the server (1013) is 

determined by comparing the maximum number of service 

executions (501) with the threshold value (601). 
[0014]FIG. 7 depicts the configuration of the location service 

server information (1024) on the local processor system 

(102). In FIG. 7, the location service server information 

(1024) includes a service server location processor identifier 

(701) indicating the local processor system in which the 

service location server (1013) is located, and communication 

information (702) for establishing communicating means for 

communicating with the server (1013). The same applies to 

the location service server information (1014, 1034, 1044, 

1054) on other local processor systems in FIG. 1. 
[0015]FIG. 8 depicts the configuration of other server 

location information (208) held by the service location server 

(1013). In FIG. 8, the other server location information (208) 

holds location information of another service location server 

that provides service in a service range that is not included in 

the service range information (203) of the server (1013). The 

other server location information (208) includes: a server 

location processor identifier (801) indicating a local 

processor system in which another service location server 

exists; communication information (802) for establishing 

communicating means for communicating with the service 

location server on the local processor system indicated by the 

processor identifier (801); and identification information 

(803) of other service location servers. Identification 

information (803) corresponds to identification information 

(402) of the service range information (203). 
[0016]In the client server system configured as described 

above, the service location server (1013), servers other than 

the service location server (1013), and the client operate as 

follows. Servers other than the service location server (1013) 

register and apply the location information of the own server 

to the service location server (1013), the location information 

including a service identifier indicating the service provided 

by the own server and communication information for 

communication between the own server and other clients. 

The service location server (1013) that received application 

and registration of the location information registers the 

applied location information as service location information. 
[0017]The client specifies a service identifier indicating the 

service requested by the own client and queries the service 

location server (1013) about the location information of the 

server that provides the requested service. Upon receiving a 

query request from the client, the service location server 

(1013) searches for service location information using the 

specified service identifier, and provides the communication 

information with the server that provides the service 

indicated by the specified service identifier to the client that 

issued the query request. The client which has obtained 

communication information from the server that provides the 

service requested by the client establishes communicating 

means with the server that provides the requested service, 

and issues a service request. 
[0018]Furthermore, when the service location server (1013) 

receives a request for the own server (1013), a service load 

measurement process for its own server (1013) is performed 

by the load measuring means (207), and when the service 

load is larger than the service load defined by the partition 

criteria information (205), a server partitioning process is 

performed on the own server (1013) by the service 

partitioning means (202). 
[0019]Next, the service location information registration 

process will be described with reference to FIG. 9. FIG. 9 is a 

flowchart depicting the operation of the location information 

registration process of the service location server (1013) 

when an arbitrary process issues a location information 

registration request. In FIG. 9, step 902 is a process of 

analyzing the contents of the issued request when a location 

information registration request is issued from an arbitrary 

process. The location information registration request 

received by the service location server includes: a service 

identifier indicating the service provided by the request 

issuing process; a processor system identifier indicating the 

local processor system where the requesting process exists; 

and communication information for establishing 

communicating means between any process and the 

registration request issuing process. By analyzing the 

received location information registration request, the service 

location server (1013) can determine which processes exists 

and which services are provided. Steps 903 and 904 are 

service range determination processes for determining 

whether or not the process that issued the registration request 

is included in the service range handled by the service 

location server. The service location server can determine the 

local processor system where the process that issued the 

request exists in step 902, and further determines the service 

range when the processor system identifier indicating the 

local processor system where the process that issued the 

request exists is registered in the service range information 

(203) and the identification information indicating that the 

service location server is within the service range.  
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[0020]Steps 901, 908, 909, 905, and 906 are processes for 

when the process that issued the registration request in steps 

903 and 904 is included in the service range handled by the 

service location server, and step 907 is the process for when 

the process that issued the registration request is determined 

to be outside the service range covered by the service 

location server. Step 901 is a service load measurement 

process that measures the service load of the service location 

server (1013). In this embodiment, it is assumed that the 

number of service executions are measured at regular time 

intervals. Details of this process will be described later using 

FIG. 11. Steps 908 and 909 are the same service range 

determining processes as steps 903 and 904. Since the server 

may be partitioned in step 901, this process is performed 

assuming this partition. If it is determined in steps 908 and 

909 that the service is out of range, the registration request is 

ignored. Step 905 registers the location information requested 

for registration in the service location information (201). The 

service location server (1013) registers, as service location 

information, a service identifier (301) indicating the service 

content, a service server location processor identifier (302) 

indicating the local processor system in which the process 

that issued the registration request exists, and communication 

information (303) for establishing the communicating means 

with the process that has requested registration, and sets a 

validity flag (304). Step 906 is a registration completion 

notification process that notifies the process that requested 

registration of the completion of the registration process. The 

service location server notifies the process that issued the 

registration request that the registration process is complete. 
[0021]If it is determined in steps 903 and 904 that the process 

that issued the registration request is outside the service range 

handled by the service location server, a registration failure 

notification process is performed in step 907. Step 907 

notifies the registration request issuing process of the 

location information of the other service location server 

having the identification information (803) of the other server 

location information (208) including information that the 

process that issued the registration request is outside the 

service range of the service location server, and information 

that the process that issued the query request matches the 

identification information (402) of the process system 

identifier (401) corresponding to the local processor system 

in which the process that issued the registration request 

exists. 
[0022]Next, the service location information query process 

will be described using FIG. 10. FIG. 10 is a flowchart 

depicting the operation of location information query 

processing by the service location server (1013) when an 

arbitrary process issues a location information query request. 

In FIG. 10, step 10001 is a process of analyzing the contents 

of the issued request when a location information query 

request is issued from an arbitrary process. The location 

information query request received by the service location 

server includes: a service identifier indicating the service that 

the query request issuing process attempts to receive; a 

processor system identifier indicating the local processor 

system where the requesting process exists; and a flag 

indicating whether or not the process that issued the query 

request is a service location server having a different service 

range than the service location server. By analyzing the 

received location information query request, the service 

location server (1013) can know where the request issuing 

process exists and which location information of the server 

process that provides a service is queried, and can know 

whether or not the process that issued the query request is the 

service location server having a different service range than 

the own service location server. 
[0023]Step 10016 determines whether the process that issued 

the query request is a service location server other than the 

service location server concerned. If the process that issued 

the query request is a service location server other than that 

service location server, the process advances to step 10007; 

otherwise, the process advances to step 10002. Steps 10002 

and 10003 are service range determination processes for 

determining whether or not the process that issued the query 

request is included in the service range handled by the 

service location server. The service location server can 

determine the local processor system where the process that 

issued the request exists in step 10001, and further 

determines the service range when the processor system 

identifier indicating the local processor system where the 

process that issued the request exists is registered in the 

service range information (203) and the identification 

information indicating that the service location server is 

within the service range. If it is determined in steps 10002 

and 10003 that the process is outside the service range, out-

of-range report notification processing is performed in step 

10015. Step 10015 notifies the query request issuing process 

of the location information of the other service location 

server having the identification information (803) of the other 

server location information (208) including information that 

the process that issued the query request is outside the service 

range of the service location server, and information that the 

process that issued the query request matches the 

identification information (402) of the process system 

identifier (401) corresponding to the local processor system 

in which the process that issued the query request exists. 
[0024]Steps 10004 to 10014 are processes performed when 

the query request is issued in steps 10002 and 10003, and it is 

determined that the process is included in the service range of 

the service location server. 
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Step 10004 is a service load measurement process that 

measures the service load of the service location server 

(1013). In this embodiment, it is assumed that the number of 

service executions are measured at regular time intervals. 

Steps 10005 and 10006 use the same service range 

determination process as steps 10002 and 10003. Since the 

server may be partitioned in step 10004, this process is 

performed assuming this partition. If it is determined in steps 

10005 and 10006 that the query request is outside the service 

range, the query request is ignored. This is to prevent 

confusion that would occur if partitioning is performed. If it 

is determined in steps 10005 and 10006 that the process is 

within the service range, steps 10007 to 10014 will be 

executed. 
[0025]Step 10007 searches the service location information 

(201) for location information having a service identifier that 

matches the service identifier specified by the process that 

issued the query request. Step 10008 is a process of 

determining whether or not the location information searched 

in step 10007 exists in the service location information (201). 

If it is determined in step 10008 that the requested location 

information does not exist, the process proceeds to step 

10012, and if the requested location information is found, the 

process proceeds to step 10009. Steps 10009 and 10010 are 

processes for determining whether or not the location 

information found in step 10007 is managed by the own 

service location server. Determination is made as to whether 

or not the process is within the service range of the service 

location server, based on the service server location processor 

identifier of the location information found in step 10007 and 

the service range information (203) of the service location 

server. If it is determined in steps 10009 and 10010 that the 

location information searched in step 10007 is outside the 

service range, the process advances to step 10012. If it is 

determined that the location information searched in step 

10007 is included in the service range, the process advances 

to step 10011. Step 10011 is a query information notification 

process that notifies the process that issued the query request 

of the searched location information. The service location 

service server notifies the process that issued the query 

request of the location information. 
[0026]Step 10012 is a process of querying the location 

information from other service location servers when a query 

request for location information other than the location 

information managed by the service location server is 

received. The service location server uses the location 

information registered in other server location information to 

query other service location servers for the location 

information of the server that executes the requested service. 

Step 10013 is a process of determining the result of querying 

other service location servers based on the processing result 

of step 10012. If the location information requested from 

other service location servers is found in step 10012, the 

location information is notified to the process that issued the 

query request to the service location server in step 10011. If 

the location information requested from other service 

location servers is not found, the process advances to step 

10014. Step 10014 is an unregistered notification process for 

the case where the location information requested from the 

service location server is not found. The service location 

server notifies the process that issued the query request that 

the location information has not been registered. 

[0027]Next, the service load measurement process of step 

901 in FIG. 9, and the service load measurement process of 

step 10004 in FIG. 10 are described in FIG. 11. In this 

embodiment, it is assumed that the number of service 

executions are measured at regular time intervals. In FIG. 11, 

step 11001 is a process of acquiring the time when the 

service location server receives some type of request. Steps 

11002 and 11003 are measurement time interval 

determination processes for determining whether the current 

load measurement time interval has passed. In steps 11002 

and 11003, the time obtained by advancing the reference time 

(502) (time to start measurement) by the measurement time 

interval (504) is compared to the time obtained in step 11001. 

If the time obtained by advancing the reference time (502) by 

the measurement time interval (504) is smaller than the time 

obtained in step 11001, the process advances to step 11004. 

In other cases, it is determined that the load is being 

measured, and the process advances to step 11008. 
[0028]Steps 11004 to 11007 are processes performed when it 

is determined in steps 11002 and 11003 that the current load 

measurement time interval has passed. Steps 11004 and 

11005 are update determination processes for determining 

whether or not to update the maximum number of service 

executions per unit time (501) included in the service load 

information (206). Steps 11004 and 11005 compare the value 

of the maximum number of service executions (501) to the 

value of the execution service counter (503), in order to 

determine whether the value of the maximum number of 

service executions (501) needs to be updated. Steps 11006 

and 11007 are processes performed when it is determined in 

steps 11004 and 11005 that it is necessary to update the value 

of the maximum number of service executions (501). Step 

11006 is a process for updating the maximum number of 

execution services (501), in which the value of the number of 

execution services counter (503) is copied to the maximum 

number of execution services (501).  
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Step 11007 is a measurement environment initialization 

process, in which the contents of the reference time (502) are 

changed to the time obtained in step 11001, and the execution 

service number counter (503) is cleared. If it is determined in 

steps 11004 and 11005 that there is no need to update the 

value of the maximum number of service executions (501), 

the process advances to step 11008. 
[0029]Step 11008 is a process of updating the number of 

execution services counter (503), in which the value of the 

number of execution services counter (503) is incremented 

by one. Steps 11009 and 11010 are processes for determining 

whether or not to partition the service location server. A 

determination is made by comparing the value indicated by 

the maximum number of service executions (501) included in 

the service load information (206) and the threshold value 

(601) included in the partition criteria information (205). If 

the value of the maximum number of service executions 

(501) is greater than the threshold value (601), it is 

determined that partitioning is necessary, and otherwise, it is 

determined that partitioning is not necessary. If it is 

determined in steps 11009 and 11010 that partitioning is 

necessary, server partition processing (step 11011) will be 

executed. 
[0030]Next, server partition processing will be described 

with reference to FIG. 12. FIG. 12 is a flow chart diagram 

depicting the operation of the server partitioning process. In 

FIG. 12, step 12001 is a replication source responsible 

service range setting process that sets the partition state of the 

service range that is the responsibility of the service location 

server. The replication source responsibility information flag 

(403) included in the service range information (203) of the 

service location server is set in step 12001. The replication 

source responsibility information flag (403) indicates that 

when the server is partitioned, the local processor system 

indicated by the processor system identifier for which the 

replication source responsibility information flag (403) is set 

is included in the service range of the replication source 

server. The service range partition policy is determined in 

advance, and in this embodiment, the partition policy is to 

partition the number of systems into two, among the 

processor systems registered in the service range information 

and which are responsible for the own service location 

server. In other words, if the number of local processor 

systems that are the responsibility of the own service location 

server is k, and if the number of systems k is an even number, 

then partitioning is performed into replication source servers 

and replicated servers, where the number of responsible 

systems in each can be determined by (k/2), and if the 

number of systems k is an odd number, partitioning is 

performed into replication source servers and replicated 

servers in numbers of ((k-1)/2+1) and ((k-1)/2), respectively. 

In step 12001, the replication source responsibility 

information flag (403) of the local processor system that is 

the responsibility of the replication source server is set by the 

number of processor systems divided by two. 
[0031]Step 12002 is a server replica generating process that 

generates a replica of the current service location server on 

the same local processor system. Step 12002 replicates the 

operating environment including the internal data of the 

service location server that is the replication source at the 

time the replication is generated. Step 12008 is a process that 

determines whether the replicated servers and replication 

source servers are servers replicating the own server, or are 

replication source servers. Step 12004 is a migration 

destination processor system selecting process for selecting a 

local processor system where the replicated server is placed. 

The replication source server selects one of the local 

processor systems that is the responsibility of the replicated 

server by migration destination processor system selecting 

means (209) of the own server. Step 12005 is a process 

migration process in which the replication source server 

migrates to the local processor system selected in step 12004. 

Step 12006 is another server location information setting 

process in which the replication source server and the 

replicated server set each other's location information to other 

server location information. The replication source server and 

replicated server can communicate by setting each other's 

location information. Step 12007 is a service range 

information setting process in which the replicated server and 

the replication source server respectively modify the service 

information that they manage. The replicated server updates 

the identification information (402) of the local processor 

system for which the own server is responsible, and for 

which the replication source information flag (403) is set, 

among the service range information of the own server, so as 

to match the content of the identification information (803) of 

the other server location information set in step 12006. The 

replication source server updates the identification 

information (402) of the local processor system for which the 

own server is responsible, and for which the replication 

source information flag (403) is not set, among the service 

range information of the own server, so as to match the 

content of the identification information (803) of the other 

server location information set in step 12006. Furthermore, 

the replicated server and the replication source server clear 

the replication source responsible information flag (403) after 

setting the identification information (402) of the service 

range information (203) managed by the own server. 
[0032]The example described above with reference to FIGS. 

1 to 12 is an example in which the present invention is 

applied to a service location server that manages location 

information between processes. As depicted in the above 

example, by applying the present invention, a service 

location server can partition the service range according to its 

load situation, and the number of servers increases in a self-

propagating manner. Furthermore, since the number of 

servers increases according to the load, there is no need to 

rigidly decide on the number of servers. Furthermore, servers 

can be replicated based on the load, and global system 

resources can be managed in a distributed manner using the 

replication source server and the replicated server. 
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[0033]Furthermore, in the above example, after the service 

range of the service location server is partitioned, the service 

location server that receives a registration/query request 

regarding location information performs the following 

processing. If the location information registration request 

process exists in a local processor system within the service 

range, the service location server registers the registration 

requested location information in the location information of 

the own server. If the location information registration 

request process exists in a local processor system outside the 

service range, a notification that the process that issued the 

registration request is outside the service range, and the 

location information of a service location server that has a 

different service range than the own service location server is 

provided to the process that issued the registration request. 

Thereby, processes that are notified to be out of service range 

can issue a registration request to other service location 

servers. If the location information query process exists in a 

local processor system within the service range, and the 

requested location information is location information of a 

process that exists in the local processor system within the 

service range, the service location server uses the location 

information of the own server to provide notification of the 

requested location information. If the location information 

inquiry process exists in a local processor system within the 

service range, and the requested location information is 

location information for a process that exists in a local 

processor system outside the service range, that service 

location server will query other service location servers 

having a service range that differs from the own server for 

the requested location information and will notify the 

location information query process of the location 

information provided by other service location servers. If the 

location information query process exists in a local processor 

system outside the service range, a notification that the 

process that issued the query request is outside the service 

range, and the location information of a service location 

server that has a different service range than the own service 

location server is provided to the process that issued the 

query request. Thereby, processes that are notified to be out 

of service range can issue a query request to other service 

location servers. 
[0034]Embodiment 2 

Next, an embodiment will be described with reference to 

FIG. 13, in which the service load is measured for each local 

processor system in the above embodiment, and the partition 

range is determined based on the measurement results for 

each processor. FIG. 13 is a diagram depicting the 

configuration of the service load information for measuring 

the service load of each local processor. In FIG. 13, the 

service load information (206) includes the maximum 

number of service executions per unit time (501) since the 

start of service by the server (1013), a criteria time (502) for 

determining whether the measurement time has passed, a 

counter (503) for the number of services executed by the 

service location server since the reference time (502) was set, 

a measurement time interval (504), and service load 

information (13001) for each processor system that requested 

service. Service load information (13001) for each processor 

system includes a processor identifier (13002) indicating the 

local processor system, a counter (13003) for the number of 

services executed per unit time for each processor system, 

and the maximum number of services executed per unit time 

(13004) after the start of service for the server (1013) of each 

processor system. 
[0035]Next, a process of measuring the service load of the 

server (1013) using the service load information (206) having 

the configuration depicted in FIG. 13 will be described. 

Basically, the same process as the service load measurement 

process described using FIG. 11 is performed. A process is 

added to step 11006 in FIG. 11 where the value of the 

number of execution services counter (13003) of each local 

processor system in the processor service load information 

(13001) is compared with the value of the maximum number 

of services executed per unit time (13004) of each local 

processor system, and if the value of the number of execution 

services counter (13003) is greater than the value of the 

maximum number of services executed (13004), the value of 

the number of execution services counter (13003) is copied to 

the value of the maximum number of services executed 

(13004). Furthermore, a process is added to step 11007 in 

FIG. 11 where the value of the number of execution services 

counter (13003) is cleared for each local processor system. 

Furthermore, a process is added to step 11008 in FIG. 11 

where the value of the number of execution services counter 

(13003) is incremented by 1 for the local processor system in 

which the process that issued the request exists. Therefore, it 

is possible to measure the service load for each local 

processor system as service load information. Furthermore, 

by using the above service load information (13001) in the 

service range setting process for the replication source in step 

12001 in the server partition process depicted in FIG. 12, the 

number of executed services for each local processor system 

can be used as the criteria for setting the service range. In 

other words, the service range can be set upon request from 

each local processor system. 
[0036]The aforementioned embodiment included 

Embodiment 1 where the service load level of a server is 

measured, and when the service load level of a server 

exceeds a predetermined load level, a fixed number of local 

processor systems are selected in increasing order of the 

processor number of each local processor system of the local 

processor systems included in the service range of the server, 

the selected local processor systems will be within the service 

range of the replication source server process, the remaining 

local processor systems in the service range are set as the 

service range of the replicated server process, and 

Embodiment 2 in which the service load level is measured 

for each local processor within the service range. 
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[0037]Embodiment 3 

Next, an embodiment will be described in which a server is 

partitioned according to the content of a file that describes a 

partition policy as Embodiment 3. Embodiment 3 will be 

described using FIG. 14 to FIG. 19 and FIG. 24. FIG. 14 is a 

diagram depicting a portion of the configuration of a client 

server system using the present invention. FIG. 14 is a 

portion of the client server system depicted in FIG. 1, and 

depicts the configuration of a local processor system (101). 

The configuration of the client server system to which the 

present the present invention is applied in Embodiment 3 is 

based on the system configuration depicted in FIG. 1, and 

structural elements other than those depicted in FIG. 14 are 

the same. 
[0038]In FIG. 14, the processor system (101) has an external 

storage device (14001). Furthermore, the external storage 

device (14001) includes a partition policy description file 

(14002) that describes the partition policy of the service 

location server (14003). Similar to the service location server 

(1013 (FIG. 1)), the service location server (14003) manages 

location information declared by the servers (1011, 1021, 

1031, 1041, 1051), and informs the client of location 

information of the server that provides the service requested 

by the client. Furthermore, the service location server 

(14003) uses the external storage device interface (14004) to 

read a distribution policy description file. 
[0039]FIG. 15 is a diagram depicting the configuration of the 

service location server (14003). In FIG. 15, the service 

location server (14003) includes service location information 

(201), service range information (203), partition criteria 

information (205), service load information (206), load 

measuring means (207), other server location information 

(208), server partitioning means (202), partition policy 

information (15001), partition level information (15002), and 

migration destination processor system selecting means 

(209). The partition level information (15002) indicates the 

partition level of the server (14003). The initial value of the 

partition level information (15002) is 0, and the partition 

level information (15002) of the replicated server is 

incremented by 1 when the replicated server is generated. 

The partition policy information (15001) is server partition 

policy information that reflects the contents of the partition 

policy description file (14002). 
[0040]FIG. 16 is a diagram depicting the configuration of a 

partition policy description file (14002). In FIG. 16, the 

partition policy description file (14002) is composed of 

partition policy description records (16001 to 16005). 
[0041]FIG. 17 is a diagram depicting the configuration of a 

partition policy description record 1 (16001). In FIG. 17, the 

partition policy description record 1 (16001) includes a 

partitioning level specification field (17001) that specifies the 

partitioning level, a server placement processor specification 

field (17002) that specifies the local processor system where 

the replicated server after partitioning is placed, a priority 

specification field (17003) that specifies the priority for 

determining which record to select preferentially among 

records that have the same partition level, and a service range 

specification field (17004) that specifies the service range of 

the replicated server after partitioning. 
[0042]FIG. 18 is a diagram depicting a description example 

of a partition policy description file (14002). In FIG. 18, the 

partition policy description file (14002) is composed of four 

partition policy description records, and each field (17001, 

17002, 17003, 17004) of the partition policy description 

record is separated by a colon (:). The first record indicates 

that the partition level is 0, the number of the local processor 

system where the replicated server is placed is 1, the priority 

is 1, and the service range is a group of local processor 

systems with processor system numbers 1 to 16. The second 

record indicates that the partition level is 1, the number of the 

local processor system where the replicated server is placed 

is 9, the priority is 1, and the service range is a group of local 

processor systems with processor system numbers 9 to 16. 

The third record indicates that the partition level is 1, the 

number of the local processor system where the replicated 

server is placed is 5, the priority is 2, and the service range is 

a group of local processor systems with processor system 

numbers 5 to 8. The fourth record indicates that the partition 

level is 2, the number of the local processor system where the 

replicated server is placed is 13, the priority is 1, and the 

service range is a group of local processor systems with 

processor system numbers 13 to 16. Furthermore, partition 

level 0 indicates the initial state of the server, partition level 1 

indicates that the server is partitioned above the partition 

level 0 state, and partition level 2 indicates that the server is 

partitioned above the partition level 1 state. Furthermore, the 

value of the priority specification field indicates that the 

record with a smaller value has priority. 
[0043]Therefore, according to the partition policy description 

file of FIG. 18, in the initial state, a service location server 

whose service range is a group of local processor systems 

with processor numbers 1 to 16 is placed in the local 

processor system with processor number 1. At this time, the 

service location server is assumed to be server 1. When the 

service load of server 1 exceeds the planned load level, server 

1 creates a replica server (the replica server (replicated 

service location server) at this time is server 2) and partitions 

the service range with server 2. The service range of server 1 

after partitioning is a group of local processor systems with 

processor numbers 1 to 8, and the service range of server 2 is 

a group of local processor systems with processor numbers 9 

to 16. Furthermore, after server 1 is partitioned, server 2 is 

placed on the local processor system with processor number 

9. 
[0044]Furthermore, when the service load of server 1 

exceeds a predetermined load level, server 1 further generates 

a replica server (at this time, the replica server is designated 

as server 3), and partitions the service range with server 3.  
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After partitioning, the service range of server 1 is a group of 

local processor systems with processor numbers 1 to 4, and 

the service range of server 3 is a group of local processor 

systems with processor numbers 5 to 8. Furthermore, server 3 

is placed on the local processor system with processor 

number 5. 
[0045]Furthermore, when the service load of server 2 

exceeds a predetermined load level, server 2 generates a 

replica server (at this time, the replica server is designated as 

server 4), and partitions the service range with server 4. After 

partitioning, the service range of server 2 is a group of local 

processor systems with processor numbers 9 to 12, and the 

service range of server 4 is a group of local processor 

systems with processor numbers 13 to 16. Furthermore, 

server 4 is placed on the local processor system with 

processor number 13. Note that when a replicated server is 

generated, the partition policy information of the replication 

source server is also copied to the replicated server. 
[0046]FIG. 19 is a diagram depicting the configuration of 

partition policy information (15001). In FIG. 19, the partition 

policy information (15001) includes partition level (19001), 

server allocation processor identifier (19002), priority 

information (19003), service range information (19004), and 

usage flag (19005). The partitioning level (19001) has the 

value specified in the partitioning level specification field 

(17001) of the partition policy description record, the server 

placement processor identifier (19002) has the value 

specified in the server placement processor specification field 

(17002) of the partition policy description record, and the 

priority information (19003) has the value specified in the 

priority specification field (17003) of the partition policy 

description record. The service range information (19004) 

indicates the service range specified in the service range 

specification field (17004) of the partition policy description 

record. FIG. 19 depicts an example of a client server system 

in which the total service range is composed of 16 local 

processor systems. Each local processor system is associated 

with 1-bit data, and the service range information (19004) 

has a data length of 16 bits. Each bit of the service range 

information (19004) indicates whether or not the 

corresponding local processor system is included in the 

service range; where 1 indicates that the system is within the 

service range, and 0 indicates that the system is outside the 

service range. The usage flag (19005) is a flag indicating 

whether the partition policy information is used or unused. A 

usage flag (19005) of 1 indicates that the corresponding 

partition policy information has been used, and a use flag 

(19005) of 0 indicates that the corresponding partition policy 

information is unused. Furthermore, the partition policy 

information (15001) is activated by the service location 

server (14003), and then the partition policy description file 

(14002) is read and set by the service location server (14003). 
[0047]In the client server system configured as described in 

FIG. 14 to FIG. 19, the service location server (14003), 

servers other than the service location server (14003), and the 

client operate as follows. The operation of the servers other 

than the service location server (14003) and the client are the 

same as in Embodiment 1. In addition, of the processes of the 

service location server (14003), the setting process of 

partition level information (15002) and partition policy 

information (15001), and processes other than server 

partition processes are the same as processes of the service 

location server (1013) described in Embodiment 1. 
[0048]The setting process of the partition policy information 

(15001) and partition level information (15001) is executed 

in the initialization process of the service location server and 

the server partition process. During the initialization 

processes of the service location server (14003) (processes 

executed before the service location server (14003) starts 

processing location information registration application 

requests from servers other than the service location server 

(14003) and the location information query requests from 

clients) the service location server (14003) reads the partition 

policy description file (14002), interprets the contents of the 

file (14002), and sets the partition policy information 

(15001). Of the partition policy information (15001), the 

partition level (19001), server placement processor identifier 

(190002), priority information (19003), and service range 

information (19004) are set according to the contents of the 

partition policy description file (14002), and the usage flag 

(19005) is initialized to 0. Furthermore, among the partition 

policy information (15001), the usage flag of the partition 

policy information with a partition level of 0 is set to 1. 

Furthermore, the partition level information (15002) is set to 

0. 
[0049]Next, server partition processing of Embodiment 3 

will be described using FIG. 24. FIG. 24 is a diagram 

depicting a flow chart of the server partitioning process of 

Embodiment 3. FIG. 24 is a flowchart in which steps 24001, 

24002, 24003, 24004, 24005, and 24006 are added to the 

flowchart in FIG. 12, and step 24007 is substituted for step 

12005. In FIG. 24, step 24001 is a process for determining 

whether or not the partition policy information (15001) 

includes partition policy information for that server partition 

process. If the partition policy information exists, the process 

advances to step 24006, and if the partition policy 

information does not exist, the process advances to step 

12001. 
[0050]In Embodiment 3, in step 24001, if there is partition 

policy information that satisfies all of the following four 

conditions, that partition policy information is deemed to 

exist. The first condition is that the partition level (19001) is 

one value larger than the content of the partition level 

information (15002).  
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The second condition is that the service range of the service 

location server includes the entire service range indicated by 

the service range information (19004). The third condition is 

that the usage flag (19005) is 0. The fourth condition is that 

there is no replica server of the service location server 

(14003) on the local processor system indicated by the server 

placement processor identifier (19002). Step 24006 is a 

partition policy information selecting process that selects 

partition policy information having the smallest value of 

priority information (19003) from among the partition policy 

information (15001) that satisfies the above four conditions 

in step 24001. Furthermore, in step 24006, the use flag 

(19005) of the selected partition policy information is set to 

1. 
[0051]Step 24002 is a replication source service range setting 

process that sets the partition state of the service range 

handled by the service location server based on the partition 

policy information (15001) selected in step 24006. Of the 

local processor systems that are included in the service range 

information (203) of the service location server and that are 

in the service range of the service location server, the 

replication source responsibility information flag (403) of the 

local processor systems other than the local processor system 

specified in the service range information (19004) of the 

partition policy information selected in step 24006 is set in 

step 24002. 
[0052]Step 24003 uses the same service range determination 

process as step 24001. If the corresponding partition policy 

information exists, the process proceeds to step 24004; if the 

corresponding partition policy information does not exist, the 

process proceeds to step 12004. Step 24004 is a process of 

setting the local processor system where the replicated server 

is placed. In step 24004, the local processor system 

corresponding to the processor number registered in the 

server placement processor identifier (19002) of the partition 

policy information selected in step 24006 is selected as the 

processor system in which the replicated server is placed. 

Step 24007 is a process migration process for migrating the 

replicated server to step 12004 or to the local processor 

system selected in step 24004. Step 24005 is a partition level 

setting process for setting partition level information (15002) 

of the replicated server. In step 24005, the content of the 

partition level information (15002) of the replicated server is 

incremented by 1. No action is taken on the partition level 

information (15002) of the replication source server. 
[0053]In Embodiment 3 described above with reference to 

FIGS. 14 to 19 and 24, an example is described where, when 

partitioning service location servers, a partition policy is 

determined in accordance with the contents of a file that 

describes the partition policy, and the service location servers 

are partitioned accordingly. Furthermore, in Embodiment 3, 

when the partition policy is not described in the partition 

policy description file, the partition policy described in 

Embodiment 1 is adopted. As depicted in Embodiment 3, a 

partition policy can be specified when partitioning servers by 

applying the present invention. Furthermore, by specifying a 

partition policy, it is possible to specify a local processor in 

which to place a replicated server after server partitioning. 

Furthermore, by specifying the partition policy, it is possible 

to specify the service range of the replication source server 

and the replicated server. 

[0054]Embodiment 4 

Next, an example in which the server is not partitioned when 

the partition policy is not described in the partition policy 

description file will be described with reference to FIG. 25 as 

Embodiment 4. FIG. 25 is a flowchart depicting the server 

partition process according to Embodiment 4, and is a 

modified version of the flowchart of the server partition 

process according to Embodiment 3 depicted in FIG. 24. In 

FIG. 25, in step 24001, if the corresponding partition policy 

information does not exist, no action is taken in the server 

partition process. The other steps depicted in FIG. 25 are the 

same as the process contents described above. Embodiment 4 

is similar to Embodiment 3, except for the server partition 

process described in FIG. 25. As depicted in Embodiment 4, 

by applying the present invention, a partition policy can be 

specified when partitioning the servers. Furthermore, by 

specifying a partition policy, it is possible to specify a local 

processor in which to place a replicated server after server 

partitioning. Furthermore, by specifying the partition policy, 

it is possible to specify the service range of the replication 

source server and the replicated server. Furthermore, the 

server partitioning process can be stopped. 
[0055]Embodiment 5 

Next, an example of setting partition criteria information 

(205) when dividing a service location server will be 

described with reference to FIGS. 26 and 27 as Embodiment 

5. FIG. 26 is a diagram depicting the configuration of a 

partition policy description record of Embodiment 5. In FIG. 

26, the partition policy description record in Embodiment 5 

has a configuration in which a partition criteria specification 

field (26001) is added to the partition policy description 

record described in FIG. 17. The partition criteria 

specification field (26001) is a field that specifies the 

threshold value (601) for the maximum number of service 

executions per unit time, used as partition criteria information 

(205) for service location servers to be placed on the local 

processor system corresponding to the processor number 

specified in the server placement processor specification field 

(17002). 
[0056]FIG. 27 is a diagram depicting the structure of 

partition policy information held by the service location 

server in Embodiment 5. In FIG. 27, the configuration of the 

partition policy information in Embodiment 5 is a 

configuration where the partition criteria information (27001) 

is added to the partition policy information (15001) described 

in FIG. 19. The partition criteria information (27001) has the 

value specified in the partition criteria specification field 

(26001). 
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[0057]Next, a partition criteria setting process for setting 

partition criteria information (205) will be described. The 

partition criteria information (205) is used to set the partition 

criteria information (205) of a duplicate server during server 

partition processing. The server partitioning process for 

setting the partition criteria information (205) includes the 

process of setting the partition criteria information (27001) 

included in the partition policy information as the partition 

criteria information (205) of the replicated server in step 

24002 described in FIG. 24. In Embodiment 5, the 

configuration, processing, and the like other than the 

configuration of the partition policy description record, the 

configuration of the partition policy information, and the 

process of setting the partition criteria information (206) are 

identical to Embodiment 3. As described in Embodiment 5, a 

partition policy can be specified when partitioning the servers 

by applying the present invention. Furthermore, by 

specifying a partition policy, it is possible to specify a local 

processor in which to place a replicated server after server 

partitioning. Furthermore, by specifying the partition policy, 

it is possible to specify the service range of the replication 

source server and the replicated server. Furthermore, partition 

criteria information (205) for the replicated servers can be 

specified for each replicated server. 
[0058]Embodiment 6 

Next, an example in which the location information is 

multiplexed by a service location server that is a replication 

source and a replication service location server will be 

described as Embodiment 6. In Embodiment 6, the 

multiplicity of location information is set to two. 

Furthermore, in Embodiment 6, the backup server refers to a 

replication source server when the service range is 

partitioned between the replication source server and the 

replicated server. 
[0059]Embodiment 6 will be described using FIG. 20 to FIG. 

23 and FIG. 28. In Embodiment 6, the configuration of the 

client server system of the present invention is similar to the 

client server system described in Embodiment 1. FIG. 20 is a 

diagram depicting the configuration of the location service 

server information (1014) of Embodiment 6. In FIG. 20, the 

location service server information (1014) includes a location 

server information table (20002), in which location 

information of a service location server is registered, and 

current service location server information (20001). The 

location server information table (20002) includes a server 

location processor identifier (20004) indicating the local 

processor system in which the service location server exists, 

communication information (20005) for establishing a means 

of communication with the service location server, an entry 

number (20003) used as the location server information 

identifier, and a validity flag (20006) indicating whether or 

not the location information is valid. Furthermore, the 

location server information table (20002) can register at least 

more location information than the multiplicity of the 

location information. In Embodiment 6, the multiplicity of 

location information is 2, so at least two pieces of location 

information can be registered in the location server 

information table (20002). If the multiplicity of location 

information is 3, at least three pieces of location information 

can be registered in the location server information table 

(20002). 

[0060]The current service location server information 

(20001) is an identifier for identifying the location 

information of the service location server currently 

responsible for the local processor system, of the location 

information included in the location server information table 

(20002). In Embodiment 6, the entry number of the location 

information registered in the location server information table 

(20002) is used as the current service location server 

information (20001). In other words, the location information 

of the entry number (20003) that matches the value of the 

current service location server information (20001) is 

assumed to be the location information of the service location 

server currently responsible for the own local processor 

system. It should be noted that the configuration of the 

location service server information (1014) was described in 

FIG. 20. Location service server information (1024, 1034, 

1044, 1054) existing in other local processor systems also has 

the same configuration as the location service server 

information (1014). 
[0061]FIG. 21 is a diagram depicting the configuration of the 

service location server (1013) of Embodiment 6. In FIG. 21, 

the service location server (1013) includes multiplicity 

information (21001) indicating the multiplicity of the 

location information, service location information (21003), 

server partitioning means (202), service range information 

(203), partition criteria information (205), service load 

information (206), load measuring means (207), other server 

location information (21002), and migration destination 

processor system selecting means (209). 
[0062]FIG. 22 is a diagram depicting the configuration of the 

other server location information (21002) of Embodiment 6. 

In FIG. 22, other server location information (21002) 

includes identification information (803), a server location 

processor identifier (801), means of communication with the 

server (802), and backup server information (22001) 

indicating whether server where the location information is 

registered is a replication source of the own server, a 

replicated server, or other type of server. In Embodiment 6, 

the backup server information (22001) is set to 1 if the 

registered location information is the location information of 

the replication source server of the own service location 

server; or set to 2 if the registered location information is the 

location information of the replication source server of the 

own service location server or the replicated server; or set to 

0 if the registered location information is neither the location 

information of the replication source server of the own server 

nor the location information of the replicated server with the 

own server as the replication source server.  
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For example, in FIG. 22, the location information for the case 

where the identifier information is 2, the server location 

processor identifier is 50, and communication information for 

the server is 3, is set as 2 for the backup server information, 

so the location information is the location information of the 

replicated server where the own service location server is the 

replication source server. 
[0063]FIG. 23 is a diagram depicting the configuration of the 

service location information (21003) of Embodiment 6. In 

FIG. 23, the service location information (21003) includes a 

service identifier (301), a service server location processor 

identifier (302), communication information with the service 

server (303), a validity flag (304), and a multiplex data flag 

(23001) indicating that the location information is multiplex 

managed. The location information for which the validity 

flag (304) and multiplex data flag (23001) are set indicates 

that the location information is location information managed 

by the service location server as a backup server. In FIG. 23, 

the location information with a service identifier (301) that is 

1800, 0010, 0210, or 0000 indicates that the location 

information is location information managed by the service 

location server as a backup server. 
[0064]FIG. 28 is a diagram depicting a flowchart of the 

service location information registration process of 

Embodiment 6. In FIG. 28, step 28001 is a process for 

determining whether the process that issued the registration 

request is a replicated server of the own service location 

server. In step 902, the process that issued the registration 

request can be identified. In step 28001, if the process that 

issued the registration request is a replicated server of the 

own server, the process advances to step 28004, and if the 

process that issued the registration request is not a replicated 

server of the own server, the process advances to step 903. 

Step 28004 is a location information registration process in 

which the location information requested for registration is 

registered in the service location information (21003). The 

own service location server registers, as service location 

information, a service identifier (301) indicating the service 

content, a service server location processor identifier (302) 

indicating the local processor system in which the process 

that issued the registration request exists, and communication 

information (303) for establishing the communicating means 

with the process that has requested registration, and sets a 

validity flag (304). Furthermore, in step 28004, if the process 

that issued the registration request is a replicated server of the 

own service location server, a t (23001) is set. 
[0065]Step 28002 is a process for determining whether or not 

there is a need to register the location information requested 

for registration in the replication source server of the own 

service location server. In step 28002, if the process that 

issued the registration request is not a replicated server of the 

own service location server, it is determined that there is a 

need to register the location information requested for 

registration in the replication source server of the own service 

location server. Step 28003 is a process of requesting the 

backup server to register the location information requested 

to be registered in the own service location server. The own 

service location server issues a location information 

registration request to the replication source server of the 

own service location server, and the replication source server 

that receives the location information registration request 

from the replicated server registers the requested location 

information in the service location information possessed by 

the own server. Step 28005 is a registration completion 

notification process that notifies the process that requested 

registration of the completion of the registration process. If 

the process that issued the registration request is a replicated 

server of the own service location server, the process that 

issued the registration request is notified that the registration 

process has been completed. If the process that issued the 

registration request is a process other than a process of the 

replicated server of the own service location server, the 

process is notified that the registration to the own service 

location server is completed, and whether the registration 

request to the backup server of the own service location 

server was successful. 
[0066]Next, the service location information query process of 

Embodiment 6 is described. The service location information 

inquiry process of Embodiment 6 is similar to the service 

location information inquiry process described in 

Embodiment 1. In Embodiment 6, in steps 10002 and 10003, 

a determination is made that the service is within the service 

range if either one of the following two conditions is 

satisfied. The first condition is that the processor system 

identifier has been set, indicating the local processor system 

in which the process that issued the request exists is 

registered in the service range information (203), and is 

within the service range of the service location server. The 

second condition is that a processor system identifier 

indicating that the local processor system in which the 

process that issued the request exists is registered in the 

service range information (203), and that the backup server 

information (22001) is set to 2 for the other server location 

information (21002) having identification information (803) 

that matches the identification information (402) 

corresponding to the registered processor identifier. 
[0067]Next, server partition processing of Embodiment 6 is 

described. The server partition process in Embodiment 6 is 

similar to the server partition process described in 

Embodiment 1. In Embodiment 6, the other server location 

information setting process of step 12006 is performed as 

follows. In the case of a replication source server, the 

identification information (803) of the replicated server, the 

server location processor identifier (801) where the replicated 

server exists, and the communication information with the 

replicated server (802) are registered to the other server 

location of the own service location server, and is set to 2, 

indicating that the backup server information (21002) of the 

location information of the registered replicated server is 

location information of the replicated server of the own 

service location server.  
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In the case of a replicated server, the identification 

information (803) of the replication source server, the server 

location processor identifier (802) where the replication 

source server exists, and the communication information 

(802) with the replication source server are registered on the 

other server of the own service location server, and the value 

is set to 1, indicating that the backup server information 

(21002) of the location information of the registered 

replication source server is the location information of the 

replication source server of the own service location server, 

and the value of the backup server information (22001) of the 

location information of the previously registered location 

information is set to 0. 
[0068]Next, the setting process of the location service server 

information (1014) of Embodiment 6 will be described. The 

content of the location service server information (1014, 

1024, 1034, 1044, 1054) is changed when the service 

location server provides notification that the service is out of 

range. The process that is notified by the service location 

server that it is out of service range registers the location 

information included in the notification of being out of range 

from the service location server in the entry that does not 

match the content of the current service location server 

information (20001), from the entries in the information table 

(20002) of the location service server information on the own 

local processor system, sets the validity flag (20006), and sets 

the entry number of the newly registered location information 

to the current service location server information (20001). 
[0069]In Embodiment 6, the configuration and processes 

other than those described above are similar to those in 

Embodiment 1. In Embodiment 6, an example has been 

described in which location information is duplicated by a 

service location server that is the replication source, and a 

replicated service location server. In addition, the location 

information can be triplexed between the replicated service 

location server, the replication source service location server, 

and the replication source server of the replication source 

service location server, or in other words, between the 

replicated service location server and two generations of 

replication source service location servers, in the same 

manner as in Embodiment 6. Furthermore, it is also possible 

to achieve high multiplexing between the replication service 

location server and multiple generations of replication source 

service location servers. As described in Embodiment 6, 

location information managed by a service location server 

can be multiplexed between a service location server that is a 

replication source and the replicated service location server 

by applying the present invention. By multiplexing location 

information between the service location server that is the 

replication source and the replicated service location server, 

even if a failure occurs in the replicated service location 

server, the client can still receive the service of the service 

location server that is the replication source. Furthermore, the 

client can issue a location information inquiry request for a 

server that provides a specific service to both the replicated 

service location server and the replication source service 

location server, and receive a query information notification 

from whichever is faster. 
[0070]In addition, similar to the partition policy description 

file described in Embodiment 3, a file that describes the 

multiplicity of location information is provided, and during 

the initial setting process of the service location server, the 

file is read and the multiplicity information (21001) is set so 

that it is possible to specify the multiplicity of the location 

information. Furthermore, in the embodiments of the present 

invention described in Embodiments 1, 2, 3, and 4, a case 

was described where the service location server is replicated 

depending on the service load level of the service location 

server, and the replicated server and the replication source 

server partition the service range between multiple servers, 

but by partitioning the service range, it is possible to 

hierarchically manage a plurality of servers by using a global 

resource called location information that spans local 

processor systems. By using the example described in 

Embodiment 4 together with the example in which location 

information managed by a service location server was 

multiplexed between the service location server that is the 

replication source and the replicated service location server 

described in Embodiment 6, each server can perform 

distributed management of location information where a 

plurality of servers each contain the location information of 

the entire system. 
[0071]It should be noted that in each of the embodiments 

described above, the location information between processes 

in a client server system built on a distributed system in 

which a plurality of local processor systems are connected, 

each having a process migrating means for migrating 

processes between local processor systems was described. 

However, the present invention is also applicable to a server 

that manages global resources across local processor systems 

in client server systems built on a distributed system that 

connects a plurality of local processor systems that have 

process migrating means for migrating processes between 

local processor systems. 
[0072]In addition, in the above embodiments, when 

partitioning the service location server process to create 

replicated server processes on different local processor 

systems, the replicated server process is created on the local 

processor system in which the replication source server 

process is provided, the service range is partitioned between 

the replication source and the replicated server processes, 

service location information is set for each of the replication 

source and the replicated server processes, and the replicated 

server processes are migrated to a different local processor 

system. However, a replicated server process is created by 

copying the replication source server process onto the 

memory of a different local processor system, and then the 

service range is partitioned between the replication source 

and replicated server processes. Service location information 

may be set for each of the replication source server processes 

and the replicated server processes by migrating the service 

range information to the different local processor systems. 
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[0073] 
EFFECT OF THE INVENTION 

With the present invention, in a client-server system built on 

a distributed system, instead of distributing server processes 

in advance, the server is dynamically distributed when the 

load on the server process exceeds a predetermined threshold. 

Therefore, the servers can be partitioned into two groups, 

increasing the flexibility of the system. Furthermore, it is 

possible to avoid performance deterioration due to an 

increase in the number of processors. Furthermore, it is 

possible to specify the partition policy when partitioning the 

servers. Furthermore, the location information managed by 

the service location server can be multiplexed between the 

service location server that is the replication source and the 

service location server that has been replicated. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a diagram depicting the configuration of a client 

server system using the present invention. 
FIG. 2 is a diagram depicting the configuration of a service 

location server using the present invention. 
FIG. 3 is a diagram depicting the configuration of service 

location information. 
FIG. 4 is a diagram depicting the configuration of service 

range information. 
FIG. 5 is a diagram depicting the configuration of service 

load information. 
FIG. 6 is a diagram depicting the configuration of partition 

criteria information. 
FIG. 7 is a diagram depicting the configuration of the 

location service server information. 
FIG. 8 is a diagram depicting the configuration of other 

server location information. 
FIG. 9 is a diagram depicting a flow chart of the location 

information registration process. 
FIG. 10 is a diagram depicting a flow chart of the location 

information query process. 
FIG. 11 is a diagram depicting a flow chart of the load 

measuring process. 
FIG. 12 is a diagram depicting a flow chart of the server 

partitioning process. 
FIG. 13 is a diagram depicting the configuration of other 

service load information. 
FIG. 14 is a diagram depicting a portion of the configuration 

of another client server system using the present invention. 
FIG. 15 is a diagram depicting the configuration of another 

service location server using the present invention. 
FIG. 16 is a diagram that depicts the configuration of a 

partition policy description file. 
FIG. 17 is a diagram that depicts the configuration of a 

partition policy description record. 
FIG. 18 is a diagram depicting a description example of a 

partition policy description file. 
FIG. 19 is a diagram depicting the configuration of partition 

policy information. 
FIG. 20 is a diagram depicting the configuration of the 

location service server information. 
FIG. 21 is a diagram depicting the configuration of another 

service location server. 
FIG. 22 is a diagram depicting the configuration of another 

other server location information. 
FIG. 23 is a diagram depicting the configuration of another 

service location information. 

FIG. 24 is a diagram depicting a flow chart of another server 

partitioning process. 
FIG. 25 is a diagram depicting a flow chart of another server 

partitioning process. 
FIG. 26 is a diagram that depicts the configuration of another 

partition policy description record. 
FIG. 27 is a diagram depicting the configuration of other 

partition policy information. 
FIG. 28 is a diagram depicting a flow chart of another 

location information registration process. 
DESCRIPTION OF SYMBOLS 
1013 Service location server 
201 Service location information 
202 Server partitioning means 
203 Server range information 
205 Partition criteria information 
206 Service load information 
207 Load measuring means 
208 Location information of other service location servers 
209 Migration destination processor system selecting means 
101, 102, 103, 104, 105 Local processor system 
1011, 1021, 1031, 1041, 1051 Server 
1012, 1022, 1032, 1042, 1052 Client 
1015, 1023, 1033, 1043, 1053 Process migrating means 
1014, 1024, 1034, 1044, 1054 Location service server 

information 
1016, 1025, 1035, 1045, 1055 Communication interface 
14001 External storage device 
14002 Partition policy description file 
14003 Service location server 
14004 External storage device interface 
15001 Partition policy information 
15002 Partition level information 
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16001 to 16005 Partition policy description record 
17001 Partition level specification field 
17002 Server placement processor specification field 
17003 Priority specification field 

17004 Service range specification field 
26001 Partition criteria specification field 
20002 Location server information table 
21001 Multiplicity information
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