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Research on an Hierarchy Fault Detection Method for Distributed Object-oriented Environment
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Abstract Present fault detection services for distributed object-oriented environment have some deficiencies at flexibility,
scalability and extensibility, thus a hierarchy fault detection method was presented. Two conceptual models, fault pro-
vider-monitor-user model and domain model, form the foundation of our method. Subsequently some solution ideas were
proposed to resolve the related problems in fault detection. This method introduces hybrid monitoring mode to mend the
deficiency of present mode, uses asynchronous message-notification mechanism to achieve the fault information propaga-
tion timely, and adopts a hierarchy method, which is based on domain control node,to solve the problem of fault detec-

tion of different granularity entities in domain, Compared with the related works,our approach has some advantages in

flexibility, scalability and extensibility.
Keywords Fault detection, Fault monitoring, Hierarchy
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// Active Monitoring IDL Description
Enum Status {Suspected, Normal} ;

Interface ActiveMonitorable
{
Boolean Is_Alive();
}s
Interface ActiveMonitor

{

Void Start_Monitoring(in ActiveMonitorable obj);
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Void Stop_Monitoring(in ActiveMonitorable obj) ;
}
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/ /Passive Monitoring IDL Description
Enum Status {Suspected, Normal} ;
//Forward Interface Declaration
Interface PassiveMonitor;

Interface PassiveMonitorable

{

Void Send_Hearbeats(in PassiveMonitor m, in long mFrequency) ;
}s
Interface PassiveMonitor

{
Void Start_Monitoring(in PassiveMonitorable obj) ;
Void Stop_Monitoring(in PassiveMonitorable obj) ;

}
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//Hybrid Monitoring IDL Description
Enum Status {Suspected, Normal};
Interface Monitorable {};
Interface Monitor
{

Void Start_Monitoring(in Monitorable obj) ;

Void Stop_Monitoring(in Monitorable obj) ;
}s
//Active Monitoring Mode
Interface AcitveMonitorable: Monitorable
{

Oneway void Is_Alive();
b3
Interface ActiveMonitor; Monitor
//Passive Monitoring Mode
Interface PassiveMonitor; Monitor {};
Interface PassiveMonitorable; Monitorable
{

Void Send_Hearbeats(in PassiveMonitor m, in long mFrequency);
}s
//Hybrid Monitoring Mode
Interface HybridMonitor: ActiveMonitor, PassiveMonitor {};
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//Passive Monitoring with Asynchronous Message Notification IDL
Description
Enum Status {Suspected, Normal};
//Forward Interface Declaration
Interface PassiveMonitor;

Interface PassiveMonitorable

{
Void Send_Hearbeats(in PassiveMonitor m, in long mFrequency) ;
}s
//Notification Service
Interface Notifiable

{

Void Notify (in PassiveMonitorable obj, in Boolean suspected) ;
}s
Interface PassiveMonitor

{

Void Start_ Monitoring (in PassiveMonitorable obj, in Notifiable
n);

Void Stop_Monitoring(in PassiveMonitorable obj, in Notifiable n) ;
}
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System_Effort = 1. 814 % System_Size + 1006. 179

System_Effortreal

System_Size System_Effortpred MRE
1 3268 1649, 07 3997. 59 0. 22
2 3752 1338. 37 3433, 98 0. 08
3 2106 807. 02 2470.11 0.17
4 5352 1975. 03 4588, 88 0,14
5 2345 862. 35 2570. 48 0. 10
6 1668 698. 58 2273. 40 0. 36
7 2092 947,57 2725.07 0. 30
8 4311 1685, 08 4062, 91 0. 06
9 2392 1416. 85 3576. 34 0.22
10 2543 1382. 55 3514. 12 0. 38
MMRE 0.23

PRED(0. 25) 0. 70
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