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1 Introduction  

1.1 Overview  

This project concentrates on the enhancement of a network performance monitoring system 

with the autonomous behaviour needed in order to proactively or reactively deal with critical 

conditions. "Intelligent" software entities (stationary or mobile agents) sense the changes in 

their environment, analyse them and execute the appropriate emergency procedures or actions 

that allow system operation even when a critical failure is encountered or imminent. The im-

plementation of this project is based on the usage of the Mobile Agent technology (MAT).  

1.2 Problem definition and Objectives 

Modern data communication systems are naturally heterogeneous, composed of several and 

varied components, and yet must intercommunicate, interoperate, collaborate, share the same 

resources, and exchange data. In this environment some applications require a certain level of 

communication performance over the network that might be critical to their effectiveness. 

Performance management of a computer network is separated into two categories: monitor-

ing and controlling. Monitoring involves the functions that keep track of network activities 

and controlling includes the functions that enable performance management so as making the 

appropriate network adjustments in order to improve or maintain some level of performance. 

Performance management system has to maintain knowledge of network resource status, by 

monitoring these resources and thus determining network operational level. Monitoring and 

controlling operations include: 

• Monitoring network traffic. 

• Usage of the network’s traffic collected information, for network capacity planning 

and dimensioning. 

• Monitoring of resource utilization by applying appropriate indicator levels and associ-

ated alarm notifications. 

• Identification of network congestions and bottlenecks, and the appropriate recovery 

actions to be performed. 

• Monitoring the QoS offered. 

In this monitoring and controlling processes of a network performance monitoring system, 

several problems and failures might occur.  
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Another functional area of a network management system is the fault management. The ob-

jective of a fault management system is to identify faults and failures before or after their oc-

currence and this should take place as soon as possible. Additionally, it has also to identify the 

cause of the fault so that the appropriate system fault handling strategy to be followed and 

consequently, a remedial action to be taken [4]. These operations of the fault monitoring man-

agement system should include the following functions: 

 

• Malfunctions report handling. 

• Malfunction correlation, diagnostic and confidence testing. 

• Fault identification and diagnosis.  

• Dispatch of maintenance patches such as periodic testing and repair activities.  

• Repair or modification of the failed components so as the network to be restored to its 

stable state. 

• Provision of soft reconfiguration for fault bypassing. 

 

The objectives of a fault tolerant system are more difficult to be met in a complex and diverse 

network. 

The aim of this project is to enhance an already existing network performance monitoring sys-

tem, based on mobile agents, with the intelligence, flexibility and autonomy needed, in order 

to handle several failures that might be encountered during the network performance motoring 

operation. The existing network performance monitoring system is enhanced with functional-

ity similar to that of the fault management. The enhanced network performance monitoring 

system contains the intelligence that allows the autonomous fault management/handling of the 

performance monitoring components. Failures and errors are dealt by the new system, without 

user’s interaction or involvement. The system is able to handle the following categories of 

failures: 

 

• Communication failures.  

• Availability of network performance monitoring entities.  

• Required updates of management functionality. 

• Resource over-utilization and agent migration issues. 
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2 Background  
In this section the necessary background knowledge required to comprehend the various as-

pects of this project is provided. More specifically, it will be explained what a software and 

Mobile Agent is, and in particular their applicability into the framework of a network per-

formance monitoring system. 

2.1 Software Agents 

There are many definitions about what a Software Agent (SA) is, but it would be considered 

as more appropriate to start with a general definition of the word Agent and then move to the 

description of the Software agent. According to the Oxford dictionary an “Agent is a person 

who acts for, or manages the affairs of, other people in business, politics etc”. Similarly, to 

the above definition and moving to the software engineering word “A Software agent is a 

software entity that accomplishes some predefined operations on behalf of its owner, user or 

some other software entity which has tasked it. This Software agent performs its task with 

some degree of “independence or autonomy”. 

The above definition of software agents may add nothing to the ordinary perception of object-

oriented software entities if it is regarded solely by this definition. Software agents differ from 

conventional (object-oriented) software technology in one or more of the following dimen-

sions:  

• Autonomy. Any agent has a measure of autonomy defined by its user. An autono-

mous agent can pursue agenda independently of its user. This requires aspects of peri-

odic action, spontaneous execution and initiatives, so that the agent to be able to take 

pre-emptive or independent actions that would eventually benefit the user. 

• Proactiveness. Pro-active agents generally follow plans, or at least execute rules when 

the environment reaches a known or predefined threshold. An agent recognizes the 

imminent condition and reacts in order to complete an operation or prevent a fault 

happening in the environment. 

• Distributedness. Many different kinds of agents can work together in the same sys-

tem, and be added or removed without interrupting it.  

• Planning. The agent organizes the actions, which has to perform during its life by pri-

orities. Planning is regarded as to be one of the most important properties for an intel-

ligent agent to possess. Planning is used by deliberative and pro-active agents, accord-

ing to their knowledge of their environment and in conjunction with the possible ac-

tions which agent can apply to it.  
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• Delegation. An agent may ask some other software entity to perform one of its goals 

or tasks. This capability is very important to achieve resource balancing, and distrib-

uted computation. 

• Co-operation. The user and the agent are essentially collaborating in constructing a 

contract. The user is specifying what actions should be performed on his or her behalf 

and the agent is specifying what is capable of performing so as to provide the desired 

results. Co-operation may be achieved on a multilevel-multiparty fashion with the in-

volvement of many users collaborating with many agents and also between two or 

more agents.  

• Learning. An agent is able to change its behaviour based on its previous experience. 

For example, in a Network Management System (NMS) an agent should be able to 

acquire new capabilities in management, such as the ability to handle new types of 

network problems and faults. 

 

2.1.1 Mobile Agent Systems 

Mobility is an orthogonal property of agents—which means that not all agents are mobile. An 

agent can just sit in its environment of creation and communicate with its surroundings by 

conventional means, such as various forms of remote procedure calling and messaging. The 

agents that don’t move are just called Stationary Agents [5]. 

A stationary agent runs only on the system where it begins execution. If it needs information 

that is not provided on that system or needs to interact with an agent on a different system, it 

typically uses a communication mechanism such as the Remote Procedure Call (RPC), Re-

mote Method Invocation (RMI), etc. 

On the other hand, a mobile agent is not bound to the system where it begins execution. The 

mobile agent is free to travel among the available network hosts. After its creation in one exe-

cution environment, it can transport its execution state and code with it to another environ-

ment in the network, where it resumes execution. 

The term execution state typically means, the attribute values of the agent that help it deter-

mine what to do when it resumes execution at its destination (serialization-de-serialization 

processes take place in order for these attribute values to be transported across the network).  

The term code means, in an object-oriented content, the source code (classes) necessary for 

the agent to execute. 
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A mobile agent has the unique ability to transport itself from one system in a network to an-

other. The ability to travel allows a mobile agent to move to a system that contains an object 

with which the agent wishes to interact and take advantage of being in the same host or net-

work as the collaborating object. 

In this project, two types of agent mobility are implemented: constrained and weak mobility. 

There is one additional type of agent mobility, strong mobility, but this is not examined nor 

used in this project. 

 

2.1.1.1 Mobility Strategies  

2.1.1.1.1 Constrained Mobility 

Mobile agents can migrate from one node to another, perform their task, clone themselves, 

cooperate with other agents etc [8]. This type of behaviour is termed as “full mobility”. An 

alternative behaviour is a mobile agent to move from its node of creation to another node, 

guided probably by a “parent- administrative” stationary or mobile agent and stay to the last 

visited node until its task is performed. This behaviour is termed as “constrained mobility”. In 

this type of behaviour a mobile agent can be exploited in management environments. In con-

strained mobility the agent is created by a client, acting in the manager role, and then is dis-

patched to the target network element acting in the server role. 

In constrained mobility, the agent does not need to have complex migration features and, as a 

result, its size and the incurred network traffic are minimal if compared to the other forms of 

agent mobility. One additional advantage of this approach is the fact that, agent migration 

time can be reduced considerably (due to its limited size). 

Constrained mobility is particularly suited to network management tasks that require a rela-

tively long period of time to execute, when dynamic programming of network devices is re-

quired or when a large number of data, intended for off-line analysis, is collected by the agent 

in the remote machine. 

 

2.1.1.1.2 Weak mobility 

Weak mobility involves the migration of a mobile agent to a number of machines without 

preserving execution state information gathered from previous visits. Similarly to constrained 

mobility, the agent is created and initialised by a client application and is then shipped to an 

agent host. However, “weak” mobile agents are not confined to this host since they are meant 
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to perform the same task in more than one network location. Thus, as in weak mobility the 

mobile agents cannot preserve the information gathered in previous visits, they can only im-

plement tasks in which this information is not required. 

A convenient use of weak mobility is situations where management tasks are required to be 

dynamic decentralised. The advantages of weak mobility approach become obvious, if we 

consider the case in which a management station has to search for a single value in a table, a 

data structure typically used to store information inside devices. Particularly, in Simple Net-

work Management Protocol (SNMP) the whole table has to be transferred from the remote 

element to the management station, where the table rows are searched for this value. Hence, 

large tables incur heavy unnecessary traffic into the network and result in computational over-

load on the management station. Alternatively, instead of retrieving this SNMP table remotely 

by using the typical commands of this protocol (such as get, getnext or getbulk), it is more 

convenient to send a mobile agent to the node of interest, perform this task locally and report 

back the results of this tasks to the management station. This prevents the transport of unnec-

essary data over the network and the purposeless utilization of network resources.  

In summary, weak mobility could be considered more suitable for tasks requiring a short du-

ration of time to complete and involving multiple network elements. Furthermore, it is suit-

able to collect on-line data and perform simple control and configuration tasks from several 

network elements.  

 

2.1.1.2 Autonomy of Agents  

An autonomous agent is an entity situated within its execution environment, senses that envi-

ronment and acts on it, over time, in pursuit of its own agenda and affecting in this way envi-

ronment’s evolution, future condition and behaviour [6].  

The behaviour of an autonomous agent is determined by the analysis of three factors: (a) the 

environment in which the agent is operating, (b) the task that is designed to accomplish and 

(c) the design of the agent itself. An autonomous agent is self-determined. It has to monitor 

the environment and figure out which is the next problem or goal to be addressed. It has to 

deal with problems in a timely fashion. Typically, it has to deal with many conflicting goals, 

simultaneously. However, since an autonomous agent is situated in its environment, it is di-

rectly connected to its problem domain. The problem domain is typically very dynamic which 

means that the agent has a limited amount of time to act and that unpredictable events may 

happen. 
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2.1.1.3 Mobile agents and Network Management  

The mobile agent model provides an alternative to traditionally Client /Server paradigm 

(among others) because it constitutes a uniform paradigm for distributed systems. In the cli-

ent/server model execution of code is implemented with various ways such as RPC (Remote 

Procedure Call) or its similar implementation in java RMI (Remote Method Invocation), or by 

using CORBA (Common Object Request Broker Architecture) etc. In the client /server para-

digm a server advertises a set of services that can be used by potential clients i.e. to access 

some network resources. The code that implements this functionality is hosted locally by the 

server, who also provides the execution environment and required resources .The potential 

clients request then a service or a set of services from this server by using one of the afore-

mentioned methods (RMI, RPC etc).  

The mobile agent model is more flexible and robust than the client /server paradigm by hav-

ing the following characteristics: 

 

• The code or service logic is not bound to any specific location in the network, but is 

available throughout the network. 

• Mobile agents can travel from a network node to another, find the appropriate re-

sources, and execute their task locally (not remotely as in the Client/Server model). 

This in some cases might improve network performance (as discussed in paragraph 

2.1.1.1.2)  

• Any host in the network is allowed a high degree of flexibility to possess either the 

service logic, or resources.  

 

The mobility of agent can be useful in the context of network management, since agents can 

migrate from node to node and executing their tasks locally. Some other useful properties of 

agents, that stem from their built-in attributes, are that agents are able to learn and acquire 

new skills and knowledge and thus becoming capable of performing more tasks than origi-

nally have been designed. Network management could be improved by the use of mobile 

agents since problems encountered in the Client/Server model such as delay, variable delays 

(jitter), unnecessary network and resource utilization are avoided. Mobile agents are naturally 

heterogeneous and could be written in any programming language and yet be able to commu-

nicate with each other, property extremely helpful in the heterogeneous networks and diverse 

operating system platforms. Mobile agents, which are naturally robust, can also encapsulate 
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protocols, adapt dynamically to their execution environment and react autonomously to 

changes.  

As a result of the aforementioned properties, could be concluded that mobile agents offer a 

model that can be effectively exploited in the context of network performance monitoring sys-

tem.  

 

2.1.1.4 The Grasshopper Agent Platform  

For the implementation of the software mobile agents the Grasshopper agent platform is used 

and some knowledge about this platform should be given first. Grasshopper is an agent devel-

opment platform that enables one, to develop and deploy a wealth of distributed, agent-based 

applications written in the Java programming language. In detail, Grasshopper enables one to:  

• Create autonomous acting agents, which are able to migrate. 

• Transparently locate agents and send messages to them. 

• Manage and control agents during their execution by providing sophisticated tools. 

Furthermore, the main elements of the Grasshopper platform are: 

• Agency: It provides a runtime environment for agents. Every agency may interact with 

each other, either through remote communication or agent migration. At least one 

agency must run on each host in order to support the execution of agents. 

• Places: A place provides a logical grouping of functionality inside an agency. In every 

agency exists by default a place named "InformationDesk". Every agent with no de-

termined place is transported to the "InformationDesk" where it can look for further 

information. 

• Region: It is responsible for the management of agencies and agents. A region consists 

of one region registry and several agencies. 

• Region Registry: It provides information (kind of a database) about agencies, places 

and agents in one region and is used to locate them.  

 

2.2 Network Performance Monitoring 

2.2.1 Active and Passive Measurements  

The term passive measurement refers to the process of measuring network parameters, with-

out creating or modifying any traffic on the network [1]. In contrast with passive measure-
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ments, active measurements, introduce some specific packets into the network, and these 

packets are timed as they travel through the network that is being measured.  

Passive measurements can provide a detailed set of information about the one point in the 

network that is being measured. Examples of the information that can be acquired from pas-

sive measurements are:  

 

• Traffic / protocol mixes  

• Accurate bit or packet rates  

• Packet timing / inter-arrival timing  

• Average packet loss  

• Connection bandwidth 

 

Passive measurement can also offer a means of debugging a network application, by provid-

ing a user with the entire packet contents, as seen on the network.  

Active systems provide very little information about a single point of a network. They instead 

give a representation of the characteristics of the entire network path between two hosts. Ac-

tive systems can provide such indications of a networks performance as: 

  

• Packet round trip time (RTT)  

• Delay  

 

Some active systems can also give indications of the following:  

• Asymmetric delay times  

• Alterations in routing paths between hosts  

 

In the context of this project passive measurements are used through the SNMP protocol, 

while active measurements are supported via the dispatch and reception of an 'echo' stream. 

The delay performance parameter is calculated through an active measurement of the round-

trip delay involving the execution node and a targeted node. The system at a managed node 

sends an 'echo' stream to the targeted node and receives it back again as a reply. For this op-

eration the time elapsed is measured in order to obtain the round-trip delay. The value of the 

round-trip delay is then divided by two in order to obtain a delay result (in msecs). The pa-

rameter of IP input rate performance parameter is obtained through passive measurements on 

the targeted node (packets/sec). 
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2.2.2 Uniformly Weighted Moving Average (UWME) 

A key aspect in network monitoring is to determine utilisation of the managed network. This 

could be done by reading periodically raw values of some counter objects that count bytes or 

packets (depending on the network parameter observed) [7]. The difference between subse-

quent observations is divided by the elapsed time and gives the instantaneous throughput. 

In a moving average algorithm, a number of instantaneous observations are used to calculate 

the throughput in order to smooth-out the value and avoid high fluctuations. Note that the 

throughput is the derived value of the counter (Dx/Dt). The simplest form is the Uniformly 

Weighted Moving Average (UWME) in which each instantaneous throughput observation is 

given the same weight in the calculation of the "throughput mean". The mean value in the 

UMWE algorithm is calculated as follows:  

  Dt)]*(i-V[t
N
1= t)M(

1-N

0i
∑
=

 

Where  

• M(t) is the estimate of the mean value at time t 

• C(t) is the raw value of the counter at time t  

• V(t) is the instantaneous throughput at time t i.e. [C(t)-C(t-Dt)] / Dt  

• Dt is the period between successive observations of C(t) and V(t)  

• N is the number of V(t) calculations required to estimate the mean  

Note that for N calculations of the instantaneous throughput V(t) we need N+1 values of the 

raw counter attribute. An example mean estimation for N=3 is M(t)=1/3[V(t- 0*t)+ 

V(t-1*Dt)+V(t-2*Dt)]  

Another variation of the aforementioned algorithm is the Exponentially Weighted Moving 

Average. In this algorithm, more recent observations are more significant (greater exponent 

assignment) and contribute more to the average.  

2.2.3 Severity indicating gauge-threshold model 

Another approach to monitor a network resource is achieved with the gauge threshold and se-

verity indicating gauge-threshold model, allowing a managing entity to receive notifications if 

a threshold value or values have been reached [2]. Severity indicating gauge-threshold model 

can be regarded as an extension to gauge threshold with which has some commonalities. One 

of them is the syntax of the severity indicating gauge- threshold, which is similar to the 

gauge-threshold, but it is enhanced with one optional field, the severity indication parameter. 

This parameter has two submembers, the notify-high and notify low for each threshold level. 
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Also a notification switch might be implemented in order to indicate if notifications are 

wished to be emitted or not. In order for the severity indicating gauge-threshold model to be 

illustrated, following is provided an example [2] (Figure 1). 

 

 The severity gauge threshold model (with one threshold) Figure 1

Fig  

showin

model when the severity indicating gauge-threshold reaches 

ome certain values (notification switch is assumed that is set to true). The emission of these 

 value, in a 

positive going direction, then the defined event notification is triggered.  

value becomes less than or equal 

• ga-

tive going direction and the gauge value has been greater than or equal to threshold 

ure 1 illustrates one threshold level of the severity gauge threshold model, with the arrows 

g when severity indications are emitted. The used severity indicating gauge-threshold 

starts to emit some notifications 

s

notifications happen as follows: 

• When the gauge value becomes greater than or equal to threshold trigger

• If the gauge subsequently crosses the threshold’s trigger value further generation of 

event notifications shall not occur unless the gauge 

to threshold clear value. 

When the gauge value becomes less than or equal to threshold clear value, in a ne

trigger value, then the defined event notification is triggered.  
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• If the gauge subsequently crosses the threshold’s clear value further generation of 

event notifications shall not occur unless the gauge value becomes greater than or 

d trigger value. 

old model is implemented in the monitoring processes 

tha e order for the appropriative noti-

fications to be em ’s user. 

 

3 

3.1.1 Re

The main f ce moni-

ring system with the behaviour needed in order for it to act autonomously to the encoun-

he 

gic not only to behave independently but also to proactively or reactively deal with the er-

rors

change cessary procedures or actions that sustain network performance 

mo

involve a number of issues such as: 

• 

• ues. 

equal to threshol

 

These two threshold values (indicators) of the severity indication parameter are similar and 

can be regarded as operating reciprocally. Both of them operate exactly the same: 

 

• Initially, emit a notification when the gauge value reaches a predefined value (either 

upwards or downwards for both cases respectively). 

• Each indicator triggers another notification to be sent when the value of the gauge has 

already reached (less or greater than) the value that triggers the opposite indicator. 

 

The severity indicating gauge-thresh

t th  network performance monitoring system performs, in 

itted to the management authority and system

Work done 

quirements 

ocus of this project is the enhancement of an existing network performan

to

tered errors and failures during its operation. The autonomous property of this network per-

formance monitoring system is realised through intelligent software entities that contain t

lo

 and faults encountered in the system itself. These software entities sniff the environment 

s and execute the ne

nitoring system operation even when a critical failure occurs. Environment changes may 

• Communication failures amongst software entities. 

Availability of collaborating entities.  

• Required updates of management functionality. 

Resource over-utilization and agent migration iss

o Processing load balancing in order to avoid resource over-utilization. 
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o Agent migration in conjunction with data volume. 

o Agent migration in conjunction with the available network resources. 

 

An Inte AE) Agent-Based Network Management Sys-

tem

 

2. s in order to achieve the management tasks in the 

mo f er. 

3. Communic

cute complex a

4. Migration 

logic to perfor

5. Rea  changes, in order for network failures to be dealt gracefully. 

6. Communic

detected and h

7. Notificatio

network node 

8. Update of

ality. 

9. Any software 

portant en

specific system

ources as 

i. Collaborating network entities. The system provides the solutions for 

problems that may occur in the collaborations of these entities. 

ii. The required management logic. The system should be able to lookup, 

decide and send to the desired node the required management logic. 

lligent Adaptation to the Environment (I

 (ABNMS) contains software entities that monitor and provide the following functions: 

1. Network Management tasks such as network resource utilization, delays, and network 

work balancing etc. 

Collaboration of software entitie

st e ficient mann

ation of mobile software entities, taking advantage of their mobility to exe-

nd resource demanding management tasks in any network node. 

of software entities to network nodes so as providing them with the required 

m management tasks on demand. 

ctiveness to network

ation failures amongst local or remote communicating software entities are 

andled. 

n of the management entities, about current or imminent network failures, 

(un)-availability etc. 

 management logic to the software entities with new management function-

entity involved in a network management task should exhibit some im-

vironment-related properties and be able to handle and react to a number of 

 failures such as: 

a. Proximity:  

i. Management logic should execute, as close to the required res

possible, ideally logic and resources should share the same host.  

ii. When a migration is not feasible, a network node that is ‘closest’ to the 

desired node may be used to accommodate this task. 

b. Availability of  
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iii. A required management resource. The system should be capable of 

f a software entity task. 

10. The management system has an internal mechanism so that software entities report 

their status, failures, problems and malfunctions to the appropriate recipient. 

t-Based Network Manage-

 

this project has been based upon (implementing, reusing and extending its capabilities and 

features as described in the previous paragraph). 

3.1.2.1

The fo

behaviour” of "intelligent" software agents in the context of performance monitoring of QoS-

ena d

lays, a

user an

gathere

eration

lowing nt system. 

3.1.2.1.1

The previous system

identifying resource availability, undertaking necessary actions in order 

to inform the management authority and finally try to resolve this fault.  

iv. Operational Resources. This includes any resources at a network node 

required for the execution o

11. An Intelligent Adaptation to the Environment (IAE) Agen

ment System (ABNMS) should attempt to resolve any problem by its own, find an ap-

propriate fall back solution and give up only when the task is impossible within reason 

(but taking care to report of the situation first). 

 

3.1.2 Specifications 

Before presenting the specifications of this project, it is considered as appropriate firstly to be 

mentioned the aspects of the performance monitoring system, which the implementation of

 

 The previous network performance monitoring system  

rmer network performance monitoring system provided some kind of  “autonomous 

ble  IP networks. The system performed tasks such as network resource utilization, de-

nd network work balancing. The system took actions autonomously on behalf of the 

d performed the management tasks, based on the analysis of performance information 

d. Through this analysis it fine-tuned its task by having adjusted parameters of its op-

 and provided sophisticated reports of performance information to the user. The fol-

 section aims to provide a brief description of the previous manageme

 

 Previous System Capabilities  

 performed the following functionalities: 
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• Autonomous selection of migration node. Mobile agents would be able to choose 

d one) to 

• 

ison to applied thresholds and when a 

the proper performance of the system and finally would have isolated and 

• 

 

3.1.2.1

The previo

• Master

autonomously the most efficient destination node (and the least overloade

migrate in order to perform a task.  

Autonomous pro-active behaviour based on current results. The system would check 

on current performance behaviour in compar

given rule was met, would send notifications (i.e. the threshold values at which to re-

port alarms). The system would be able to take actions in order to detect errors or 

lapses in 

solved them before they adversely impacted network performance.  

Initial configuration of the monitoring system parameters. Some parameters would be 

initialised and based on available network resources and user’s Quality of Service 

(QoS) request based on service requirements. 

.2 Existing Performance Monitoring Agents 

us network management System was composed of the following agents: 

 Agent (MA): A stationary agent that initiated a management task and handled 

inte

tion of ng system). 

• Target Agent (TA)

ractions with the user or client application (i.e. was responsible for the coordina-

the performance monitori

: A stationary agent that pre-existed at the targeted network ele-

ment, allowing Worker agents to access a number of required network element re-

sources.  

• Worker Agent (WA): A mobile agent equipped with the required management logic, 

ad also some sub-modules each of one responsible to accom-

ere: 

migrating and executing its task in the appropriate remote node. Any reports or notifi-

cations generated were sent from the Worker to the Master agent. This agent was com-

posed of some parts and each time–depending on the task, Worker loaded any of these 

components. Each part h

plish a specific task. The existing modules of the Worker agent w

o Network Management Module (NMM). Involved the conventional and 

autonomous aspects of a specific management task. 

o Carrier Module (CM) Responsible for the initial migration or any subsequent 

re-location of the agent. 
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It should be mentioned that these sub-modules of the Worker agent were not discrete, which 

means that the functionality of the Network management module and carrier module existed 

as entities but they were embedded into Worker’s code.  

In the implementation of this project the functionalities of the Worker agent are separate, 

meaning that the sub modules of the Worker that have been developed are separate java 

gement functionality is extended and the required intelligence 

ystem’s autonomous capabilities) is added in order for failures and problems to be dealt and 

solved autonomously by agents. The system detects these failures and problems, analyses 

or take fallback measures), and finally takes suitable ac-

ctive to network changes, so that when network fail-

ure r

commu

The sy entities proximity related problems regarding 

mig i

The ne

entities

mous a

Finally

stance,

 

3.1.2.2

The IAEM is com

differen

•  Manage-

ment Module (which resides within the Worker agent), and performs the appropriate 

ment Module, the Diagnostics Agent, the Repository agent etc). It communicates with 

classes. With this approach, the system is easier to be illustrated, maintained, extended and 

understood.  

3.1.2.2 Intelligent Adaptation to the Environment Module (IAEM) 

In this project the network mana

(s

them, finds the appropriate solution (

tions to solve them. 

The network management system is rea

s a e detected, are dealt quickly and addressed effectively. These failures may include 

nication failures amongst local or remote communicating software entities.  

stem considers and deals with software 

rat on denials, unavailable execution environment, and network node failures. 

twork management agents are able to send notifications to the appropriate management 

, about network failures, network node unavailability etc so that the necessary autono-

ctions to be taken. 

, the system handles situations where one or more resources, is/are unavailable (for in-

 due to a router failure).  

.1 IAEM Sub-Modules 

posed of three separate sub-modules, each one responsible for performing 

t tasks. These sub-modules are: 

Controller. This sub-module receives the task requests from the Network

actions in order to carry out these tasks. 

• View. Handles the outgoing communications from the Intelligent Adaptation logic 

(IAL) sub-module, to the other modules of the system (such as the Network Manage-
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the network management entities (Master or User Agent) in order to report a problem. 

Finally it communicates with the Carrier Module so as ordering the latter to start the 

process of Worker’s agent migration. 

 

The IA tch. The other existing agents (Master –Target- and 

orker agent) have been integrated accordingly in order to accommodate the extra function-

alit , 

project

agents,

 

• e-

ments (as described in paragraph 2.2.1) in collaboration with the Target agent(s). This 

rue failure or not). Moreover, the capabilities of diagnostics agent could be also 

used by the IAL module in order for the latter to periodically check if an error /failure 

is still observed on the network. 

 

• Repository agent. The task of this agent is the provision of a software entity that has 

failed. This task is initiated from IAL module with the dispatching of a creation re-

quest to the Repository agent. Thus, the functionality of this agent is to provide either 

a correspondent /collaborator (i.e. the code of the Master agent or Target agent respec-

tively) or a logic update/creation in case that some of these failures are encountered. 

 

• Creation agent. This agent is created by the Repository agent and then is dispatched 

to the desired network node in order to create there locally the requested software en-

• Intelligent Adaptation Logic (IAL) (Model). This sub-module provides the required 

logic to handle a failure. It decides which solution would be given, calls and loads the 

appropriate logic, and provides the required results. It keeps track of task progress and 

notifies if needed (through View sub-module) the appropriate network entities (e.g. 

Master Agent, or the system Administrator). It constitutes the heart of the IAEM, since 

manipulates, coordinates and tasks all the other sub-modules of the system.  

EM module is created from scra

W

ies interfaces and responsibilities. Further more to the sub modules of the Worker, in this 

 three additional entities have been constructed from scratch. These entities are three 

 named Repository Diagnostics and Creation agent with the following responsibilities: 

Diagnostics agent. The task of this agent is to perform active and passive measur

task is initiated from the IAL module, through the View module, in order for a failure 

to be identified, and, as the name of the agent implies, diagnosed. The diagnostics 

agent returns as a response to the request of the IAL, the diagnosis of the failure (i.e. if 

it is a t
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tity. After the successful entity creation, removes itself from the execution environ-

ment. 

 

Figure 2 Worker’s sub modules and their interfaces  

Figure 2 shows Worker’s agent sub-modules and the interfaces among them.  Each number in 

figure 2 represents the relevant interface between the two entities that is connecting (and cor-

spondents also to the numbering of Table 1). These interfaces have the following names and 

nction

 Interface name 

1 IExControllerNetMang b -module in order to re-

gic 

w 

4 IExViewDiagnos agnostics agent and used for the re-

re

fu alities.  

 

Functionality  

Maintained by the Controller su

ceive requests from WorkerExtentionAgent (status 

changes and fault notifications). 

2 IInControllerAdaptLo Maintained by the Adaptation Logic sub –module in order 

to receive requests from the Controller sub-module 

3 IInAdaptLogicVie Implemented by the View sub –module, so that Intelligent 

Adaptation Logic sub –module to send requests to that. 

Implemented by Di

quired communications between Diagnostics agent and 
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View sub–module.  

5 IExDiagnosTarget 

een View sub–module and Repository agent. 

iew 

8 IExViewCarrier le in order for it to re-

he Controller sub –module and used by 

the Master agent in order to send new tasks to Worker.  

Table 1 Description of interfaces used in the adaptation system 

.1.2.2.2 Commonalities of system failures handled.  

ollowin  contains the failures and errors tha  is capa

 Type Case 

Implemented by Target agent and used for the communi-

cations between Diagnostics agent and Target agent. 

6 IExViewRepos Implemented by Repository agent and used for communi-

cations betw

7 IExStatusReportV Implemented by any entity interested in receiving such 

messages.  

Implemented by Carrier sub-modu

ceive migration commands from Intelligent Adaptation 

Logic through View sub–module. 

9 IExMasterController Implemented by t

 

3

The f g table t the IAEM ble of handling  

 

Solution Fall back Side effect 

1 Migration denied ify failure 

s 

rate to a 

 

te from 

node of crea-

tion. 

anaging en-

tity, periodically re-

attempt. 

1.Ident

from Diagnostic

agent 

2. Mig

nearby alternative

node. 

Opera Inform m

2 nvi-

ronment Un-

available 

fy failure 

cs 

ate to a 

 alternative 

node. 

Operate from 

node of origin. 

anaging en-

tity, periodically re-

attempt. 

Runtime E 1.Identi

from Diagnosti

agent  

2.Migr

nearby

Inform m

3 

Proximity 

Network Node 

Inaccessible: 

None None anaging en-

tity, periodically re-

attempt 

Inform m
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4 Collaborator Request for a col-

laborator from re-

pository agent 

None. Inform managing en-

tity. 

5 

Unavailabil-

ity of 

Correspondent 1.Identify failure 

from Diagnostics 

agent  

2. Request for a 

correspondent 

from repository 

agent  

None Inform managing entity 

and user. 

6 Remote 

Communi-

cation Fail-

ure 

Remote Commu-

nication Failure 

Identify failure 

from Diagnostics 

agent 

Continue opera-

tion, retain in-

formation in-

tended for 

communication. 

Inform managing en-

tity, periodically re-

attempt. 

7 Resource 

Availability 

Resource Avail-

ability 

Identify failure 

from Diagnostics 

agent 

None. Inform managing en-

tity, periodically re-

attempt. 

8 Logic Unavail-

able: 

Request for man-

agement logic 

modules from re-

pository agent  

None. Inform managing en-

tity. 

9 

Availability 

of Logic 

Logic Update 

Required: 

Suspend and re-

quest for man-

agement logic 

modules from re-

pository agent 

Continue opera-

tion as is. 

Inform managing en-

tity. 

10 Availability 

of Opera-

tional Re-

sources 

 

Critical Resource 

Utilization 

1.Identify failure 

from Diagnostics 

agent  

2.Release some 

resources. 

Migrate to a 

nearby alterna-

tive node. 

Inform managing en-

tity, if fall back is fol-

lowed periodically 

check resources for a 

migration back 
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Table 2 System failures handled by IAEM 

 

All these failures and errors have some common characteristics as far as the actions that 

IAEM has to perform, are concerned. These are: 

All failures and errors are sensed and identified by the Worker agent. In case of an error or 

failure, the same agent, immediately changes its state, in order to reflect this error to the sys-

tem. The IAEM module periodically checks the Network Management module (located 

within the Worker agent) status so as realising if an error has occurred. Then the Controller of 

IAEM gets from NMM the error/failure type and starts the adaptation procedure. 

Most of the solutions have as a result one of the following actions to be taken: 

• A migration of Worker agent to another host  

• A request from IAEM for an entity to be created  

• An update /creation of a management logic entity. 

The cases 1 and 2 of Table 2 are similar as far as the actions to be performed by IAEM are 

concerned. The same applies to the cases 4 and 5, with the divergence that a different entity is 

requested to be created. These two cases are slightly diverse, since in case 5 a request to Di-

agnostics agent is made in order for the failure to be verified whereas in case 4 this is not re-

quired. 

Most of IAEM procedures end with a notification been sent either to Master agent or to the 

user. 

 

3.1.3 Design 

3.1.3.1 Class diagrams  

The class diagrams of the entities used in this project are presented in this section. In the fol-

lowing two figures the interfaces and the objects are depicted. The functionality and descrip-

tion of the interfaces have been discussed in section 3.1.2.2.1, whereas IAEM’s sub modules, 

Diagnostics, Creation and Repository agents’ functionality have been also introduced in sec-

tion 3.1.2.2.1. 
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Figure 3 Interfaces class diagrams 
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Figure 4 Project's objec

The data types used n of n the wing in the 

following figure.  

ts 

in the implementatio  this project are presented i  follo

 

Figure 5 Project’s data 

 

The interfaces and their available methods are presented in the following table.  

types 
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Interface name Methods  Input  Return type 

ReportFailureCorre-

spondent  

e) 

TpAdaptationResul(int RequestID, 

TpCollaboratorCorresponden-

tUnavailable Messag

t 

ReportProximityFailure  (int RequestID,  

TpProximityFailure Message) 

TpAdaptationResult 

ReportCriticalResour-

ceUtilization  

TpAdaptationResul(int RequestID,  

TpOperationalResoursesAnavail-

able Message) 

t 

IExDiagnosTarget 

 SimulatedTargetFailure null void 

TerminateAdapta-

tionLogicModules 

null void 

getStatus  Objecnull t 

setStatus (String status) void 

IExControllerNetMang 

ters 

r-

setFailureParame (Object Data, String Datatype, 

IExViewDiagnos ReferenceTo Di-

agnostics, IExViewRepos Refe

enceToRepository) 

void 

IExViewCarrier MigrateToNode  String 

eToMigrate Mes-

 (int RequestID, Object Data, 

Datatype, TpNod

sage) 

void 

IdentifyFailureCorre-

e) 

TpAdaptationResult 

spondent  

(int RequestID,  

TpCollaboratorCorresponden-

tUnavailable Messag

IdentifyProximityFailure TpAdaptationResul(int RequestID,  

TpProximityFailure Message) 

t 

IdentifyCriticalResour-

urcesUtilization 

TpAdaptationResul

ceUtilization  

(int RequestID,  

TpOperationReso

Message) 

t 

getReferenceToWorker  null AgentInfo[] 

IExViewDiagnos 

IdentifyResourceUn- TpAdaptationResul

available 

(int RequestID,  

TpResourceUnavailable Message) 

t 

ReportStatus (TpStatus Message) void IExStatusReportView 

UpdateStatus (TpStatus Message) void 

IExViewRepos CreateEntity (int RequestID, TpCreateEntity 

Message) 

boolean  
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RequestReportFailure-

Correpondent 

 

pCollaboratorCor-

ge, 

aptationResult (int RequestID, T

respondent Unavailable Messa

IExViewDiagnos ReferenceTo Di-

agnostics, IExViewRepos Refer-

enceToRepository) 

TpAd

RequestReportFailure- D,  

-

TpAdaptationResult 

Proximity 

(int RequestI

TpProximityFailure Message, IEx-

ViewDiagnos ReferenceTo Diag-

nostics, IExViewRepos Reference

ToRepository) 

RequestReportCritical-

 

TpAdaptationResult 

ResourseUtilization 

(int RequestID, 

TpOperationResourcesUtilization

Message, IExViewDiagnos Refer-

enceTo Diagnostics, IExViewRe-

pos ReferenceToRepository) 

MigrateToNode  ct Data, String (int RequestID, Obje

DataType, TpNodeToMigrate Mes-

sage, IExViewDiagnos Refer-

enceTo Diagnostics, IExViewRe-

pos ReferenceToRepository) 

void 

CreateEntity (int RequestID, 

 TpCreateEntity Message, IExVie-

wRepos ReferenceToRepository) 

TpAdaptationResult 

ResourceUnavailable 

ferenceTo Di-

-

TpAdaptationResult ( int RequestID, TpResourceUn-

available Message,  

IExViewDiagnos Re

agnostics, IExViewRepos Refer

enceToRepository) 

AdaptationCommand TpAdaptationResult (int RequestID,  

Object Message) 

ReportStatus (TpStatus Message, IExViewDiag-

nos ReferenceTo Diagnostics ) 

void 

I tLogicView 

SetStatus essage, IEexView Di-

s) 

InAdap

(TpStatus M

agnos ReferenceTo Diagnostic

void 
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Terminate null void 

CorrespondentUnavail-

able  

(int RequestID,  

TpCollaboratorCorresponden-

3.1.3.2 Sequence diagrams  

tUnavailable Message, IExViewDi-

agnos ReferenceTo Diagnostics, 

IexView Repos ReferenceToRe-

pository) 

void 

IInControllerAdapt-

Logic 

ResourceUnavailable (int RequestID, TpOperation Re-

sources Utilization Message IEx-

ViewDiagnos ReferenceTo Diag-

nostics, IExViewRepos Reference-

ToRepository) 

void 

CollaboratorUnavailable (int RequestID, TpCollaborator 

CorrespondentUnavailable Message 

IExViewDiagnos ReferenceTo Di-

void 

agnostics, IExViewRepos Refer-

enceToRepository) 

LogicUnavailable (int RequestID, TpLogicUnavailab 

le Message, IExViewDiagnos Ref-

erenceTo Diagnostics, IExViewRe-

pos ReferenceToRepository) 

Void 

ProximityFailure (int RequestID,  

TpProximityFailure Message, IEx-

ViewDiagnos ReferenceTo Diag-

nostics, IExViewRepos Reference-

ToRepository) 

void 

OperationalResource-

sUnavailability 

(int RequestID,  

TpAdaptationResult Message, 

IExViewDiagnos ReferenceTo Di-

agnostics, IExViewRepos Refer-

enceToRepository) 

void 

I null ExLogic getCreationTime:  Date 

IWorkerToWorkerEx-

tention 

RestartReattempt (int RequestID, Object Data, String 

Datatype) 

void 

IExTargetFailure TargetIsGoingDown (AgentInfo TargetAgentInfo) void 

IExPrintStatusMes-

sages 

DisplayMessageOn-

MainFailuresGUI 

String MessageToDisplay void 
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In this section the sequence diagrams of the failures that the IAEM is able to handle together 

with a description of the actions involved in each failure, are introduced. 

3.1.3.2.1 Proximity errors 

3.1.3.2.1.1 Migration Denied and Runtime Environment Unavailable failures.  

l to IAEM in resolving this failure. The Network 

anagement sub-module of Worker agent performs this operation. The Controller sub-

ns the status of the Worker (with the interface 

rder to do that, firstly it uses the interface IInAdaptLogicView 

f View sub -module invoking, in this particular case, the method RequestReportFailure 

Proximity (). Then the View sub –module transfers this request to the Diagnostics agent with 

ethod IdentifyProximityFailure (). Following the Di-

t. The latter subsequently verifies or not the 

failure. Then Diagnostics decides that indeed the failure exists and sends back to the Intelli-

 if the failure still continues or not. 

rface IInAd-

ptLogicView of View module and its method MigrateToNode(). The View module then with 

 its method MigrateToNode() in-

nearby alternative node, or if a fall back is 

The first action that has to be taken, in all failures described bellow, is the Worker to identify 

a system failure and change its status in order to reflect that to the system. It also gathers the 

required information that describes this failure (e.g. network node, type of failure, entity that 

first identified this failure etc), which is usefu

M

module of IAEM, which periodically questio

IExControllerNetMang), realises Worker’s status change and starts the procedure to remedy 

this failure.  

The Controller with the interface IInControllerAdaptLogic transfers the information gathered 

from Network Management module, to the Intelligent Adaptation Logic sub-module of IAEM 

(Figure 6). The latter then after having processed this information, asks from the Diagnostics 

Agent to verify this failure. In o

o

the interface IExViewDiagnos and its m

agnostics agent uses the interface IExDiagnosTarget and its method ReportProximityFailure() 

in order to communicate with the Target agen

gent Adaptation Logic sub-module a message that states

The messages exchanged in this procedure are all synchronous. This means that the entity, 

which invokes a method to another entity, suspends its operation and waits until getting the 

return value of that method invocation. 

Finally, the Intelligent Adaptation Logic module receives a response from the Diagnostics 

agent and if the failure continues, then orders the Carrier Module to migrate the Worker agent 

to a nearby alternative node, or if a fall back is followed, the Worker agent operates from the 

node of creation. The Adaptation logic module starts this procedure with the inte

a

the interface IExViewCarrier of the Carrier sub module and

structs the latter to migrate the Worker agent to a 
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followed then the Worker agent operates from the node of creation. Finally the View module 

ith the interface IExStatusReportView that is maintained from Worker agent, informs the 

ce. Then the View with the interface IexStatus-

eportView, informs Master and Worker agent. The Intelligent Adaptation Logic module pe-

() order to inspect if the net-

w

latter about the status change. This is done with one of the two methods of IExStatusReport-

View interface, ReportStatus(), SetStatus(), depending on the type of failure and the strategy 

followed to remedy this failure. 

Finally, the Intelligent Adaptation logic module periodically re-attempts to migrate the worker 

agent to the desired node by using its Reattempt() method. This method includes the periodi-

cally request of a report from the Diagnostics agent, in order to be informed if the failure per-

sists, and if not to proceed to further actions. 
 
3.1.3.2.1.2 Network Node Inaccessible. 

In this case the only action that IAEM performs is to inform the managing entity. In order to 

do that, Intelligent Adaptation Logic module transfers the result of the failure processing to 

View mode with IInAdaptLogicView interfa

R

riodically invokes its Reattempt method as discussed earlier in 

work node is still inaccessible. 
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Figure 6 Proximity failure sequence diagram 
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3.1.3.2.2 Unavailability of Correspondent /Collaborator, Resource Unavailability, 

Remote Communication Failures. 

3.1.3.2.2.1 Correspondent / Collaborator failures.  

The failure handling of this case starts after a notification of these failures has reached the 

Adaptation logic module through its interface IInControllerAdaptLogic and its methods Cor-

respondentUnavailable() or CollaboratorUnavailable() respectively(Figure 7). The Adapta-

tion logic module having processed the data describing the failure, in the first case, (Corre-

spondent unavailable) invokes a verification procedure from the Diagnostics agent (as de-

scribed in the section 3.1.3.2.1.1) with the difference that the methods of interfaces IInAdapt-

LogicView, IExViewDiagnos, IExDiagnosTarget are respectively the followings: 

 

IInAdaptLogicView. RequestReportFailureCorrepondent() 

IExViewDiagnos. IdentifyFailureCorrespondent() 

IExDiagnosTarget. ReportFailureCorrespondent() 

 

The Intelligent Adaptation Logic module receives failure verification from Diagnostics agent. 

It should be noted that the failure verification procedure is not needed in case of Collaborator 

Unavailable failure (Figure 8).  

The following actions are common to the two types of failures. The Adaptation Logic module 

with IInAdaptLogicView interface and its method CreateEntity() transfers its decision to cre-

ate a correspondent or collaborator accordingly to the View module. Then, the latter with the 

interface IExViewRepos and its method CreateEntity() instructs the Repository agent to create 

the appropriate entity. Subsequently, creation and migration to the desired network node of a 

suitable collaborator/correspondent follow. This is performed with the aid of Creation agent 

that is created for this purpose from Repository agent. Finally the IAEM informs the Master 

and Worker agent with the IExStatusReportView interface and in case of correspondent un-

availability, the IAEM also informs the user. 

 

3.1.3.2.2.2 Resource Unavailability 

dule receives a notification, that a network 

resource is not available, from the interface IInControllerAdaptLogic and its method Resour-

ceUnavailable() (Figure 9). The IAL module then invokes the failure verification procedure 

e following interfaces and methods.  

In this case the Intelligent Adaptation Logic mo

from Diagnostics agent by using, in sequence, th
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IInAdaptLogicView. RequestReportCriticalResourseUtilization() 

IExViewDiagnos. IdentifyCriticalResourceUtilization()  

IExDiagnosTarget. ReportCriticalResourceUtilization() 

 

As it can be identified from the above, Resource unavailability and Critical Resource utiliza-

tion failures are treated with the same method invocations between Intelligent Adaptation 

Logic  –View, Diagnostics and Target entities (failure verification procedure). In both failures 

the same remedial strategy is followed, because both failures are somewhat similar. The only 

difference is that in resource unavailable failure, after failure verification procedure, the Intel-

ligent Adaptation Logic sub-module re-invokes the same process after some time has elapsed. 

On the other hand, in critical resource utilization failure, after failure verification procedure, 

the Adaptation Logic sub-module either decides the migration of Worker agent to another 

network node, or the realise of some resources (Figure 11). 

In resource unavailable failure, finally the Adaptation Logic informs the Master agent and 

Worker agent with the IExStatusReportView interface and periodically invokes its Reat-

tempt() method. 

 

 

3.1.3.2.2.3 Remote Communication Failure 

This case is similar to the first part of Proximity failures since the Intelligent Adaptation 

Logic module invokes failure verification from Diagnostics agent. If the failure is verified 

then no further action is taken and the IAL module tries to continue Worker’s operation, and 

retain information intended for communication. Finally, the IAL module periodically re-

attempts to establish the remote communication by checking the remote entity. This is 

achieved by periodically invoking its Reattempt(), which in sequence requests failure verifica-

tion from Diagnostics agent. 
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Figure 7 Correspondent unavailable sequence diagram 
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Figure 8 Collaborator unavailable sequence diagram 
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Figure 9 Resource unavailable sequence diagram 
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3.1.3.2.3 Availability of Logic 

3.1.3.2.3.1 Logic Unavailable.  

In this case the Intelligent Adaptation Logic module receives the failure notification from the 

Controller module with the interface IInControllerAdaptLogic and its method LogicUnavail-

able (). The IAL module after processing the available data, describing the failure, requests 

for management logic module creation from the Repository agent (Figure 10). This is per-

formed with the invocation of the following interface/methods of View module and Reposi-

tory agent: 

 

IInAdaptLogicView. CreateEntity()  

IExViewRepos. CreateEntity()  

 

Finally the Adaptation logic module informs the Worker and Master agent with the IEx-

StatusReportView interface. 

 

3.1.3.2.3.2 Logic Update Required. 

The Intelligent Adaptation Logic module suspends the operation of Worker agent and invokes 

the procedure of management logic module update from the Repository agent. Finally the IAL 

 the IExStatusReportView interface. The 

equence diagram of this failure handling, is the same as in the case of Logic Unavailable 

4.1 Critical Resource Utilization 

ostics agent, and if 

e failure persists, orders the release of some resources, or if fallback solution is followed, 

instructs Carrier module to migrate the Worker ent to a nearby alternative node (Figure 11). 

ms the Master and Worker agent. If the fallback solution is fol-

lowed, IAL module periodically checks if recourses for a migration back to the previous net-

module informs the Worker and Master agent with

s

failure (Figure 10) with the difference that in the field of the messages exchanged, the Logic 

update is requested instead of Logic creation. 

 

3.1.3.2.4 Availability of Operational Resources 

3.1.3.2.

This case is similar to the Resource unavailable failure with the difference that the Intelligent 

Adaptation Logic module after receiving a failure verification from Diagn

th

ag

Finally, IAL module infor

work node (by using its Reattempt method) are available.  
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Figure 10 Logic unavailable sequence diagram 
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Figure 11 Unavailability of operational resources 
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4 Implementation  

As it is aforementioned, this network performance monitoring system is based on Mobile 

Agent Technology (MAT) and specifically on the Grasshopper agent platform. In order for 

the system to be started some Grasshopper servers (one registry and three Grasshopper agen-

cies) have to be created. In these Grasshopper servers some certain system entities have to be 

created and pre-exist before system’s initiation. The Grasshopper servers and relevant system 

entities are: 

sshopper server/ 

agency 

Role  Pre-existent agents  

 

Gra

reg  The registry of whole agent 

system 

- 

destination   The local place/agency 

where Worker performs its 

task 

Target 

 

destination   The place/agency where 

Worker migrates in order to 

perform its task 

TargetWithRepositoryAnd Diagnostics 

Diagnostics 

Repository 

alternative  The place/a

Worker migrates, when a 

failure occurs. 

Targegency where t 

nms The place where the man- Master 

aging entities are located.  Configurator 

UserAgent 

 

The setup of the system starts with the creation of the registry, a destination Grasshopper 

nd a nms Grasshopper agencies to the local node. 

ollowing system description, it is considered that the system has two hosts, with IP ad-

y. The system after its setup has the 

agency to the targeted node, a destination a

In the f

dresses 169.254.212.10 and 169.254.154.26 respectivel

following state and topology: 
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Figure 12 System's setup 

When the User Agent is created in nms agency then, the system’s graphical user interface ap-

pears. The standard Performance Monitoring System used for the initializing and controlling 

the system has the following interface   

 

Figure 13 Performance Monitor Graphical User Interface. 
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From the above GUI, the user of the system, controls the performance monitoring system. 

 select from the Operation panel to start and terminate the op-

In the following figure it can be shown which agents are registered in the same region registry 

when the performance monitoring system is running (after system setup). 

 

More specifically, the user can

eration of the system, to change the report and granularity period and finally to add more 

thresholds or remove the already existing ones. Also, in the Monitor panel the user can select 

which of the two performance parameters (OneWayDelay or IPInputRate) wishes to be moni-

tored.  

 

Figure 14 System’s registry 

s and reports to the Worker agent with the best destination loca-

After system’s initiation, the first step is the creation of Location agent from Worker agent 

and subsequently its sending so as collecting the inputs. The LocationAgent migrates to both 

available hosts (destination places) and collects the inputs given from the Target agent that 

exist in each of the agencies and decides which of the two is the most suitable one for migra-

tion. It autonomously decide
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tion. Finally, the LocationAgent is being removed from the Worker agent as it has finished its 

task. 

 

Fig ent collects inputs from the first host (169.254.212.10) ure 15 Location ag

 

Figure 16 Location agent collects inputs from the second host (169.254.154.26) 
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Figure 17 LocationAgent creation and removal after its task completion 

 

The Worker agent is now ready to migrate to the chosen host and start monitoring in that 

node. The previous system contained the appropriate autonomy to help the user not to inter-

fere with the system and automate many system operations.  

After Worker’s migration to the chosen host, Worker creates the WorkerExtentionAgent that 

handles the Intelligent Adaptation to the Environment Module (IAEM). The WorkerExtentio-

lure description and strategy handling). There are six failure categories 

w h their according sub-failures: 

 

 Failure category  Failure 

nAgent provides a Graphical User Interface-GUI (Figure 18), by which the user can invoke 

several failures to the performance monitoring system and observe how the system responds 

to these. In this GUI can be chosen the failure category and the failure itself (see also para-

graph 3.1.2.2.2 for fai

it

1 Availability of Correspondent  Correspondent unavailable  

Remote communication failure 

2 Resource Availability Resource unavailable 

3 Availability of Collaborator Collaborator unavailable 

4 Availability of logic  Logic unavailable 

Logic update required 

5 Proximity failures Migration denied 
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Runtime environment unavailable 

Network node inaccessible  

6 Availability of operational resources Critical resource utilization  

 

Following is presented the Main Failures GUI in two different screen shots that depict the op-

tions, which can be selected. In this GUI the user may also provide the appropriate arguments 

 

Figure 1 ion with the IAEM. 

dditionally, the user by selecting File/Setup Environment is possible to set the IP addresses 

of the participating hosts in the performance monitoring system. This GUI has the following 

to be considered by the Intelligent Adaptation to the Environment Module during failure han-

dling.  

8 GUI for user interact

A

appearance (Figure 19)  

 

 

 

 

 

Failures

Arguments area Status area Starts a failure 

Failur

Catego

es 

ry  

Clears status area Resets choice 

Page 43  



 

 

 

Figure 19 Sys

 

The user m  the Main Failures GUI (Figure 18) a failure or failures that wishes 

the system to handle. It should be noted that the Adaptable Fault-tolerant Performance Moni-

toring component is capable of handling multiple system failures and faults simultaneously 

and resolv

be invoked in the system e.g. Migration denied and resource unavailable failures and the sys-

tem

each fault h y of each fault handling 

has already e 

nning scenarios.  

tem’s properties GUI. 

ay select from

e each one separately. With this capability several different failures and faults may 

 would handle them in the order of their invocation. Following is a short description of 

andling from the system. It should be noted that the strateg

 been explained (see paragraph 3.1.3.2) and thus following are demonstrated som

ru

 

Running Scenarios 

Correspondent unavailable 

This failure is initiated with the selection from the GUI of Figure 18 the Availability of Corre-

spondent/ Correspondent unavailable choice. In order for the system to respond to this failure 

firstly, the Master agent (the Correspondent) is being removed from the Grasshopper place 

nms. After Master’s agent removal, the system detects the failure of the Correspondent and 

initiates the procedure of Correspondent Unavailable as described in paragraph 3.1.3.2.2. Fi-

’s demonstration, the user is notified from Repository agent for 

Master’s creation with the following GUI. 

nally, for the sake of system
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Figure 20 Master's Agent creation (Correspondent unavailable failure) 

 

Resource unavailable 

This failure is initiated with the selection from the GUI of Figure 18 the Resource Availabil-

y/ Resource unavailable choice. The system starts the procedure of diagnosing the failure by 

ystem informs the Master agent and periodically reattempts to find this re-

ource. The notifications sent from the system to the Master agent, and system’s reattempts to 

it

using the diagnostics agent (see also section 3.1.3.2.2). In case that a resource unavailability is 

diagnosed, the s

s

find this resource are shown in the following figure.  

 

 

Figure 21 Resource unavailable failure. 

 

Availability of Collaborator 

stem and finally the Collaborator 

ilure to be resolved. The following 

during this failure handling. 

This failure is invoked by selecting the Collaborator Availability /Correspondent unavailable 

from the GUI of Figure 18. The failure is dealt by the sy

(Target agent) is created by the system in order for this fa

figure shows the system condition 
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Notification of 
Target’s failure  

Target creation 
after failure 
handling   

Figure 22 Collaborator unavailable failure 

 

Availability of logic  

Logic unavailability and update  

Logic unavailability and logic update failures are invoked by selecting the Availability of 

Logic/ Logic Unavailable or Logic update required respectively from the GUI of Figure 18. 

These failures are dealt by the system and finally the appropriate logic is created by the sys-

tem and dispatched to the requested node. The following figure shows the system condition 

during this failure handling. 
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Figure 23 Logic unavailable failure handling 

 

Proximity failures  

This failure category includes three subcategories: Migration denied, Runtime environment 

ible failures. Following is presented only the first fail-

one hand the handling of Runtime environ-

s the same strategy (and actions), and on the other hand the Net-

y a notification to be sent to the user and periodi-

accessible node has been brought back to operational condition. The fail-

as been explained in paragraphs 3.1.3.2.1.1 and 

e is invoked by selecting the Proximity failures / Mi-

 the GUI of Figure 18. This failure is dealt by the system and 

agent migrates to the network node that has been found from the adapta-

figure shows the system condition during this failure handling. 

 

unavailable and Network node inaccess

ure handling (Migration denied) since from the 

ment unavailable failure ha

work node inaccessible failure entails onl

cally check if the in

ure handling strategy of the system h

3.1.3.2.1.2. The Migration Denied failur

gration Denied required from

finally the Worker 

tion procedure. The following 

 

 

Notification of 
Logic Unavaila

Logic creation  

ble  
Notification of 
Logic Unavailable  

Logic creation  
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System’s inspection of net-

work node availability 

Input arguments  Worker migrates 

e chosen node  
Worker terminates active 

monitors before its migration
 

to th
 

Figure 24 Migration denied failure 

 

Availability of operational resources 

Critical resource utilization 

Critical resource utilization is invoked by selecting the Availability of operational resources/ 

source utilization failure from the GUI of Figure 18. This failure is dealt by the sys-

2.4.1) and as a result, the Worker agent either releases some 

ere is located or migrates to another alternative node. Sys-

re is similar to the previous failure (Figure 24). 

plementation of this project has been based on Mobile Agent 

ology and more specifically on the Grasshopper Mobile agent platform version 2.4. The 

 Professional Edition and RedHat Linux v.8.4 

eloped system successfully tested on both operating systems and 

tems (one PC running Windows XP O/S and the other 

RedHat Linux O/S). The agents that have been implemented are all written in Java program-

Critical re

tem (described in paragraph 3.1.3.

resources of the network node wh

tem’s appearance during this failu

 

 

As previously mentioned the im

Techn

developed system is running on Windows XP

operating systems. The dev

on PCs running different operating sys
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ming language, which means that they can be used in any operating system that supports Java 

ped the API (Application Programming Interface) of this pro-

an be seen a screen-shot of this API (Figure 25). This API 

th the tools provided by the J2SDK1.40 (Java Standard Development 

Virtual Machine.   

Finally, it has also been develo

ject, and in the following figure it c

has been developed wi

Toolkit version 1.4).  

 

Figure 25 System's API 

 

5 Achievements 

The aim of this project has been the enhancement of a network performance monitoring sys-

nts, with the intelligence, flexibility and autonomy in order to handle 

ork performance motoring operation. 

lt by the system, without user’s interaction or involvement. The ex-

unctionality similar to that of 

ontains the 

ence that allows the autonomous fault management of the performance monitoring 

components. The system is able to handle communication failures such as, availability of 

tem based on mobile age

several failures that might be encountered during netw

Failures and errors are dea

istent network performance monitoring has been enhanced with f

the fault management. The developed network performance monitoring system c

intellig
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network monitoring entities, required updates of management functionality, resource over-

sues.  

ed with Mobile Agent Technology, without 

stem allows a more autonomous Per-

 to re-

 components help in the direction 

ance Monitoring system since it provides the 

 it, to a stable condition after 

ough not only the correct operation and functionality of a 

sured but also its stability against potential faults and 

e. 

s. 

source over-utilization and agent migration issues. 

Are reusable adaptation to the environment components. 

ous Performance Monitoring solution through less administra-

 restore system faults and failures. 

rmance 

clusions and Future Directions 

roject has been focused on the enhancement of a network performance monitor-

my to handle some specific 

network performance motoring operation. The re-

ministra-

 network management 

more specifically on network performance monitoring. MAT is a promising 

 the realm of research, has many areas of applicability be-

sides network management. Work and proposals of MAT on 3G networks service modelling 

utilization, and agent migration is

The developed system is a reusable adaptation to the environment component that can be used 

in any performance monitoring system implement

important modifications to that system. Moreover, this sy

formance Monitoring solution since it significantly reduces administration intervention

store system faults and failures. Furthermore, the developed

of ensuring the correct operation of the Perform

necessary functionality of bringing the system back and keeping

a fault or failure occurrence. Thus, th

Performance Monitoring system is en

failures of this system as a whol

In summary, the components developed in this project have the following characteristics: 

• Handle communication failures. 

• Handle availability of network monitoring entitie

• Handle updates of management functionality. 

 Handle conditions of re•

• 

• Allow a more autonom

tion intervention to

• Help in the direction of ensuring the correct and stable operation of the Perfo

Monitoring system. 

 

6 Con

The present p

ing system with the required intelligence, flexibility and autono

failures that might be encountered during 

sulting network performance system is stable, autonomous, and necessitates less ad

tion involvement during its operation.  

This system implements the Mobile Agent Technology (MAT) on the

functions and 

technology that although is still on
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creation, manipulation and provision [9-12] and also in providing network security functions 

ring area, and in the current project, there is 

 implemented in this network performance moni-

 be addressed and even 

ch a sys-

e MSc projects, are mentioned: 

covery of other managing entities and dynamic collaboration with them. 

lt tolerant components and dynamic collabo-

ry. 

n for more performance parameters observation, correlation and diagnostic 

nalyzing the system failures and faults so 

res. 

uthor of this MSc thesis the opportunity to learn in depth the func-

 and control in conjunction with the exploitation 

as well as its implementation in such a system. The de-

ring system exhibits autonomous behaviour and adapt-

olerance. The Intelligent Adaptation to the Environment component that was per-

f this MSc project, could be 

ic”, October 6, 1999 Computer Based 

ds. Available at http://wand.cs.waikato.ac.nz/wand/ publica-

tions/jamie_420 /final/report.html. 

[13].  

Coming back to the network performance monito

some additional functionality that could be

toring system but in the tight time constrains of a MSc project couldn’t

more be implemented. Below some thoughts about what could be implemented in su

tem in futur

• Communication security among the collaborating entities.  

• Dynamic dis

(System openness and scalability) 

• Dynamic discovery of other adaptable fau

ration with them. 

• Provision for whole system’s breakdown and effective recove

• Provisio

testing.  

• Processing of the collected information for a

as to prevent these to happen in the future. 

• Isolation of network management resources that are insecure or are prone to failu

 

This project gave to the a

tionalities of a network management system

of Mobile Agent Technology (MAT) 

v  network performeloped ance monito

able fault t

ceived, analyzed designed and implemented in the framework o

integrated with any other network performance monitoring system without significant effort 

ajor changes.  and m
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8 Appendix: Source code.  

 

1.Worker agent  
package uk.ac.surrey.callisto.pm; 
import uk.ac.surrey.callisto.pm.adaptation.*; 

rt uk.ac.surrey.callisto.pm.adaptation.FailuresGUI.*; 

de.ikv.grasshopper.agent.*; 

; 
 de.ikv.grasshopper.util.*; 

 tasks.  */ 
class Worker extends SmartAgent implements 

ExStatusReportView,IExViewCarrier, 

easurements. */ 
vate TargetRequest activeTargetRef = null; 

ate Identifier locationAgentId; 

Keep all performance monitoring tasks. */ 

master used. */ 

nitors. */ 

/ 

e. */ 
private String name = null; 

TaskManagerInfo=null; 

impo
import uk.ac.surrey.callisto.pm.adaptation.UpdateProperties.*; 
import 
import de.ikv.grasshopper.agency.*; 
import de.ikv.grasshopper.type.*; 
import de.ikv.grasshopper.communication.*
import
import javax.swing.JOptionPane; 
import java.util.*; 
import java.net.*; 
import java.io.*; 
/** The worker initiating and controlling a number of monitoring
public 
WorkerRequest,MonitorEvent,SelectedDestination, I
Serializable  { 
    /** The associated target used for active m
      pri
    /** The local target. */ 
      private TargetRequest passiveTargetRef = null; 
    /** A reference to the LocationAgent. */   
     private AvailableLocations locationAgentRef; 
    /** The Id of the LocationAgent*/ 
     priv
    /** Migration to the destination location. */ 
     private String destinationLocation; 
    /** 
    private TpTaskList taskList; 
    /** The 
    private WorkerEvent masterRef = null; 
    /** The state of the agent life-cycle. */ 
    private int state; 
    /* The executing mo
   private MonitorRequest[] monitorList; 
    /** Designates a termination state. *
    private boolean terminate; 
    /** Logging facilities. */ 
    private Log log; 
    /** The object nam
    
    private Vector s = new Vector(); 
    AgentInfo mobileAgentInfo = null; 
    AgentInfo Worker
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    Migrator MigratorManager;  
    transient IRegion RegionProxy = null; 

ient AgentInfo  WorkerExtentionInfo = null; 

sient TpResult LiveResult = null; 
; 

igrations=0; 

------------------------------------------------------------------// 

---------------------// 
This method is used to read the IP addresses of participating servers  

e  
 the path  

ated  
 GUI "Environment setup". 

@return .An array of Strings containing the IP of participating  

ib/ParticipatingServers.properties"); 
ng [] ParticipatingServers= new String [Servers.size()]; 

estination

           // log("Participating servers are :  "+ ParticipatingServers[index]); 

   writeErr.printStackTrace(); 

articipatingServers; 

-----// 

ame of the Worker agent. 

 "Worker" + hashCode(); 

    transient IRegion regionProxy =null; 
    trans
    transient Finalizer CheckWorker=null; 
    transient IAgentSystem agencyProxy= null; 
    transient protected Object waitLock; 
    tran
    transient IRegion WholeRegionProxy= null
    transient boolean migrate; 
    private Object [] CreationArguments = new Object[1]; 
    private int counterM
    private int failures=0; 
//-------
    /** Empty object initialization.  */ 
public Worker() {} 
//----------------------------------------------------
    /** 
     * into the Monitoring System. This information is contained into th
     * file  ParticipatingServers.properties which is located on
     * C:/java/bin/lib/. The file ParticipatingServers.properties is upd
     * from the main
     * 
     * servers.  
     */ 
public  String [] readIPAddressesOfAvailableLocation (){ 
     ReadWrite ReadFromFile = new ReadWrite(); 
     Vector  Servers = ReadFromFile.read("./l
     Stri
     try  { 
            for( int index=0; index <(Servers.size());index++){ 
ParticipatingServers[index]="socket://"+(String)Servers.elementAt(index)+":7000/d
"; 
    
            } 
        } 
        catch (Exception writeErr){ 
       
                    } 
     ReadFromFile=null;                
return P
 } 
//--------------------------------------------------------------------
    /** 
     * Provides the agent name. 
     * 
     * @return The n
     */ 
public String getName() { 
        name =
        return name; 
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    } 
//-------------------------------------------------------------------------// 

iption. 
 The description. 

------------------------------------------// 

 != null)  {  
esult ReturnValue =terminate();   

 RegionProxy = getRegion(); 
n; 

Filter(SearchFilter.DESCRIPTION+"=WorkerExtentionAgent"); 
xy.listAgents(null,filter); 

gencyProxy.removeAgent(SearchForWorkerExtention[0].getIdentifier()); 

erExtentionInfo = null; 

 WorkerExtentionAgent failed.."); 
tackTrace(); 

---------------------------------------------------------// 
c void beforeMove(){   

egionProxy = getRegion(); 

hFilter(SearchFilter.DESCRIPTION+"=WorkerExtentionAgent"); 
null,filter); 

ystem(); 

orkerExtention[0].getIdentifier()); 

 

 the migration of Worker to another network node. 
 */ 

    /** 
     * Provides an agent descr
     * @return
     */ 
    public String getDescription() { 
        return "Worker"; 
    } 
//-------------------------------
 
public void beforeRemove(){   
   if (WorkerExtentionInfo
     TpR
    
     AgentInfo [] SearchForWorkerExtentio
         SearchFilter filter = new 
Search
         SearchForWorkerExtention = RegionPro
         agencyProxy = getAgentSystem(); 
    try { 
        a
        log("Worker Extention removed with success..."); 
        Work
        } 
   catch(Exception e){ 
    log("Removing
    e.printS
}}} 
//----------------
publi
    if (WorkerExtentionInfo != null)  {  
        R
        AgentInfo [] SearchForWorkerExtention; 
            SearchFilter filter = new 
Searc
            SearchForWorkerExtention = RegionProxy.listAgents(
            agencyProxy = getAgentS
        try { 
            agencyProxy.removeAgent(SearchForW
            log("Worker Extention removed with success..."); 
            WorkerExtentionInfo = null; 
            } 
    catch(Exception e) { 
        log("Removing WorkerExtentionAgent failed..");
        e.printStackTrace(); 
    }    } } 
//-------------------------------------------------------------------------// 
    /** 
     * This method is called after
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public void afterMove (){ 
agencyProxy = getAgentSystem(); 

yProxy.createAgent("uk.ac.surrey.callisto.pm.adaptation.WorkerExtentionAgent",getInf

edException e) { 
rkerExtentionAgent."); 

 
); 

 

        WorkerExtentionInfo = 
orkerExtentionAgent",getInf

g("Failed to create WorkerExtentionAgent."); 

-// 

our. 

 yesOrNo= 0; 
  counterMigrations++; 

 = readIPAddressesOfAvailableLocation(); 
wDiagnos ReferenceToDiagnostics = getReferenceToDiagnosticsAgent();    

epositoryAgent(); 

ures); 

0: 

tants.INFO, "Migration successful."); 
ost IP address and lookup for target. 

     } catch (Exception unknownHost) { 
ROR, "Unknown local host."); 

ing()); 
        } 

onitors. 

        try { 
              WorkerExtentionInfo = 
agenc
o().getCodebase(),null,CreationArguments); 
        } catch (AgentCreationFail
            log("Failed to create Wo
        } 
  if  Reattempt==true&&RequestID!=0&&TpMessage!=null&&MessageType!=null){
         log("Starting reaatempt in WorkerExtention Agent."
               (new Reaatempt()).start();     
 } } 
//-------------------------------------------------------------------------// 
public void action(){ 
    if (WorkerExtentionInfo!=null){ 
    agencyProxy = getAgentSystem(); 
        try { 
    
agencyProxy.createAgent("uk.ac.surrey.callisto.pm.adaptation.W
o().getCodebase(), null, CreationArguments); 
        } catch (AgentCreationFailedException e) { 
            lo
         }}} 
//------------------------------------------------------------------------
    /** 
     * Specify agent behavi
     */ 
public void live() { 
    int
  
    String [] ParticipatingServersRead
    IExVie
    IExViewRepos ReferenceToRepository = getReferenceToR
    CreationArguments[0]= new Integer(failures); 
    System.out.println("The  CreationArguments are the following : "+ fail
   switch(state) { 
        case 
            break; 
        case 1: 
                    log.print(Cons
                    // Get h
                    InetAddress localHost = null; 
                    try { 
                        localHost = InetAddress.getLocalHost(); 
               
                        log.print(Constants.ER
                        log.print(Constants.DEBUG, unknownHost.toStr
            
                    // Initialize m
                    int j; 
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                    TpResult result = null; 
            for (j = 0; j < monitorList.length; j++) { 

easureType() == 
nceParameter.PASSIVE_MEASURE) { 

); 
h(Exception e) { 

     log.print(Constants.DEBUG, e.toString()); 

rList[j].setTarget(passiveTargetRef); 

tRef == null) 
Ref = lookupTargetAgent(taskList.targetNode); 
List[j].setTarget(activeTargetRef); 

arted.")); 
t monitors?\n[Hint:If yes, 

ptionPane.YES_NO_OPTION); 
   if (yesOrNo == JOptionPane.YES_OPTION) { 

        // Initialize the finalizer. 

grator. 

arget agent proxy or null if 

rchFilter(SearchFilter.NAME + "=Target" + targetHost +  

        
                        if (monitorList[j].getM
Performa
                            if (passiveTargetRef == null) { 
                                try { 
                                    passiveTargetRef = 
lookupTargetAgent((InetAddress.getLocalHost()).getHostAddress()
                                } catc
                                    log.print(Constants.ERROR, "Error while retrieving localhost 
address."); 
                               
                                } 
                            } 
                            result = monito
                        } else if (monitorList[j].getMeasureType() == 
PerformanceParameter.ACTIVE_MEASURE) { 
                            if (activeTarge
                                activeTarget
                            result = monitor
                        } 
                    } 
                    log.print(Constants.INFO, (String)(j + " monitors st
                yesOrNo = JOptionPane.showConfirmDialog(null,"Star
migration of Worker agent will not be feasible later 
on]","Worker",JO
             
                    System.out.println("Starting monitors......................................................."); 
                    for (int index = 0; index < monitorList.length; index++){ 
                        result = monitorList[index].startMonitoring(getRegion());    
                    }               } 
            
                    (new Finalizer()).start(); 
                    // Initialize the Mi
                    (new Migrator()).start(); 
                 break; 
        }    } 
//-------------------------------------------------------------------------// 
    /* 
     * Look up for a Target agent in the specified host. Returns the T
no Target agent was found.  
     */ 
    private final TargetRequest lookupTargetAgent(String targetHost) { 
        AgentInfo[] targetInfo; 
        regionProxy = getRegion(); 
        TargetRequest targetProxy = null; 
        SearchFilter filter = new Sea
"&" + SearchFilter.LOCATION + "~" + targetHost); 
        targetInfo = regionProxy.listAgents(null, filter); 
        if (targetInfo.length != 0) { 
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            targetProxy = (TargetRequest) ProxyGenerator.newInstance(TargetRequest.class, 

log.print(Constants.ERROR, "Cannot locate Target."); 

tProxy == null) { 
t(Constants.ERROR, "No target."); 

-------------------------------------------// 

n. 
he initial arguments. 

oid init(Object[] args) { 

rue; 

orkerEvent)ProxyGenerator.newInstance(WorkerEvent.class, masterId); 
kList)args[1]).monitorList, 

 
grate= false; 

new Object[readIPAddressesOfAvailableLocation().length]; 
t j=0;j<readIPAddressesOfAvailableLocation().length;j++) { 

ailableLocation()[j]);                  } 

        for(int i=0;i<s.size();i++) { 

m.LocationAgent",getInfo().getCodebase(),

t created with success ");        } 

 LocationAgent "); 
     } 

ate a proxy in order to communicate with the LocationAgent 
obileAgentInfo != null) 

ons.class,mobileAgentInfo

 mobileAgentInfo.getIdentifier(); 
gth; 

targetInfo[0].getIdentifier().toString(), ProxyGenerator.SYNC); 
        } else { 
            
        } 
        if (targe
            log.prin
        } 
        return targetProxy;    } 
//------------------------------
    /** 
     * Agent initializatio
     * @param T
     */ 
    public v
        // Enable logging. 
        log = new Log(); 
        log.enabled = t
        log.name = name; 
        state = 0;     // Agent is at home agency. 
        Identifier masterId = (Identifier) args[0]; 
        masterRef = (W
        taskList = new TpTaskList(((TpTas
((TpTaskList)args[1]).targetNode); 
        terminate = false;
        mi
        Object[] argsnew = 
            for(in
            s.addElement(readIPAddressesOfAv
       AgentInfo mobileAgentInfo = null; 
    //Get proxy of local agency 
    agencyProxy = getAgentSystem(); 
    //Create LocationAgent in order to collect the inputs 
        try { 
    
            argsnew[i] = s.get(i); 
            } 
        mobileAgentInfo = 
agencyProxy.createAgent("uk.ac.surrey.callisto.p
null,argsnew);  
        log("LocationAgen
        catch (AgentCreationFailedException e)   { 
        log("Failed to create
        e.printStackTrace();   
    //Cre
    if(m
    locationAgentRef = 
(AvailableLocations)ProxyGenerator.newInstance(AvailableLocati
.getIdentifier()); 
    locationAgentId =
        int size = (taskList.monitorList).len
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        monitorList = new MonitorRequest[size]; 
        ArrayList monitorArray = new ArrayList(); 

rray = (ArrayList)args[2]; 

0; i < size; i++) { 
Array.get(i);          } 

ring)(i +" monitors created."));    } 
-----// 

 * @param parameterName The name of the monitored performance parameter. 
ew threshold. 

Threshold(String parameterName, TpThreshold threshold) { 
 lookupMonitorIndex(parameterName); 

.addThreshold(threshold); 

-------------------------------------// 

ance parameter. 
shold level to remove. 

he method call. 

Threshold(String parameterName, double thresholdLevel) { 
itorIndex(parameterName); 

    TpResult result = monitorList[index].removeThreshold(thresholdLevel); 
     
    }

--------------------// 

 of a monitored performance parameter. 
nds to the period within which two successive measurements 

ance parameter. 

eriod(String parameterName, long timePeriod) { 

); 

        monitorA
        // Create monitors. 
        int i; 
            for (i = 
                monitorList[i] = (MonitorRequest) monitor
        log.print(Constants.INFO, (St
//--------------------------------------------------------------------
    /** 
     * Add a threshold to a monitored performance parameter. 
     * 
    
     * @param threshold The n
     * @return The result of the method call. 
     */ 
    public TpResult add
        int index =
        TpResult result = monitorList[index]
        return result; 
    } 
//------------------------------------
    /** 
     * Remove a threshold of a monitored performance parameter. 
     * @param parameterName The name of the monitored perform
     * @param thresholdLevel The thre
     * @return The result of t
     */ 
    public TpResult remove
        int index = lookupMon
    

   return result; 
 

//-----------------------------------------------------
    /** 

ranularity period     * Change the g
 This correspo     *

     * are taken from the targeted network node. 
     * @param monitorName The name of the monitored perform
     * @param timePeriod The new granularity period in seconds. 

 @return The result of the method call.      *
     */ 

ic final TpResult changeGranularityP    publ
        int i = lookupMonitorIndex(parameterName); 

 = monitorList[i].changeGranularityPeriod(timePeriod        TpResult result
        return result; 
    } 
//-------------------------------------------------------------------------// 
    /** 
     * Change the report period of a monitored performance parameter. 
     * This corresponds to the period at the end of which a report is sent  
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     * containing performance information taken from the targeted network node. 
eter. 

conds. 
return The result of the method call. 

riod) { 

iod); 
turn result; 

--------------------------------------------------// 

n an existing monitor. 

ame)    { 

turn result;    } 
-----------// 

. 
return The result of the method call. 

sumeMonitor(String parameterName) { 

ist[i].resume(); 

---------------// 

 system. 

lic TpResult terminate() { 

itors.")); 
rminate = true; 

terface */ 
EGIN: MonitorEvent Interface */ 

olean TerminateDecision){ 

     * @param parameterName The name of the monitored performance param
     * @param timePeriod The new report period in se
     * @
     */ 
    public TpResult changeReportPeriod(String parameterName, long timePe
        int i = lookupMonitorIndex(parameterName); 
        TpResult result = monitorList[i].changeReportPeriod(timePer
        re
    } 
//-----------------------
    /** 
     * Suspend the operatio
     * @param parameterName The name ofthe monitor to suspend. 
     * @return The result of the method call. 
     */ 
    public TpResult suspendMonitor(String parameterN
        int i = lookupMonitorIndex(parameterName); 
        TpResult result = monitorList[i].suspend(); 
        re
//--------------------------------------------------------------
    /** 
     * Resume the operation of a suspended monitor. 
     * @param parameterName The name ofthe monitor to suspend
     * @
     */ 
    public TpResult re
        int i = lookupMonitorIndex(parameterName); 
        TpResult result = monitorL
        return result;    } 
//----------------------------------------------------------
    /** 
     * Terminate the operation of the QoS management
     * @return The result of the method call. 
     */ 
    pub
        int i; 
        for (i = 0; i < monitorList.length; i++) { 
            monitorList[i].terminate();        } 
        log.print(Constants.INFO, (String)("removed " + i + " mon
        te
        return (new TpResult(Constants.P_RESULT_SUCCESS));    } 
    /* END: WorkerEvent In
    /* B
//-------------------------------------------------------------------------// 
public void terminate (bo
    terminate = true; 
} 
//-------------------------------------------------------------------------// 
private boolean getTerminateStatus(){ 
 return terminate; }  
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/* END: WorkerEvent Interface */ 
/* BEGIN: MonitorEvent Interface */ 

------------------// 

tion. 
return The result of the method call. 

sterRef.report(report); 

. 
. 

return The result of the method call. 

ication) { 

."); 
turn result; 

---------------------------------// 

nce notification based on the checking of thresholds. 

ousEvent autonomousNotification){ 
ion); 

ical value passed to Master."); 
rn result; 

 void setConditionsReport(String selectedlocation){ 
o move to " +selectedlocation); 

rasshopperAddress agencyAddress = new 
Gra sesOfAvailableLocation()[readIPAddressesOfAvai
lab

IAgentSystem.class,agencyAddress.generateAg

 agencyProxy.removeAgent(locationAgentId); 

//-------------------------------------------------------
    /** 
     * Provides a report of performance information. 
     * @param report A report containing performance informa
     * @
     */ 
    public TpResult report(TpReport report) { 
        TpResult result = ma
        log.print(Constants.INFO, "Report passed to Master."); 
        return result;    } 
//-------------------------------------------------------------------------// 
    /** 
     * Provides a performance notification based on the checking of thresholds
     * @param notification A performance notification
     * @
     */ 
    public TpResult notification(TpNotification notif
        TpResult result = masterRef.notification(notification); 
        log.print(Constants.INFO, "Notification passed to Master
        re
    } 
//----------------------------------------
   /** 
     * Provides a performa
     * @param notification A performance notification. 
     * @return The result of the method call. 
     */  
public TpResult autonomousNotification(TpAutonom
    TpResult result = masterRef.autonomousNotification(autonomousNotificat
    log.print(Constants.INFO, "Notification about crit
    retu
} 
/* END: MonitorEvent Interface */   
/*BEGIN: SelectedDestination Interface */ 
//-------------------------------------------------------------------------// 
/** 
     * Provides the most suitable location for migration 
     * @param the location where the Worker will migrate. 
     */  
public
    log("Worker is trying t
    G

sshopperAddress((String)readIPAddres
leLocation().length-1]); 

    agencyProxy = 
wInstance((IAgentSystem)ProxyGenerator.ne

encyAddress); entSystemId(),ag
 try   {        
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        log("LocationAgent removed with success...");      } 

  log("Removing LocationAgent failed.."); 

 = 1; 

ss(selectedlocation)); 

---------------------------------// 

te int lookupMonitorIndex(String parameterName) { 

onitorList.length; i++) { 
 0) { 

xViewDiagnos interface 

lic IExViewDiagnos getReferenceToDiagnosticsAgent(){ 

nt"); 
nosticsInfo = RegionProxy.listAgents(null, filter); 

y = (IExViewDiagnos) 

ntifier().toString(), ProxyGenerator.SYNC); 

 Diagnostics Agent."); 

        catch(Exception e)  { 
      
        e.printStackTrace();  } 
    state
        try { 
        move(new GrasshopperAddre
        log("I am tying to move to the :" +selectedlocation); 
        } 
        catch (Exception e){ 
        log("Migration failed."); 
        log("Failed to move to the :" +selectedlocation); 
        e.printStackTrace(); 
        } 
} 
/*END : SelectedDestination Interface*/ 
//----------------------------------------
    /** 
     * Provides the appropriate monitor index.  
     * @param The performance parameter name of a monitor. 
     * @return The monitor index. 
     */ 
    priva
        int i; 
        for (i = 0; i < m
            if ((monitorList[i].getParameterName()).compareTo(parameterName) ==
                break; 
            } 
        } 
        return i; 
    } 
//-------------------------------------------------------------------------// 
   /** 
    * Provides the a reference to Diagnostics agent.  
    * @return  A reference to the IE
    */ 
pub
    AgentInfo[] DiagnosticsInfo; 
    RegionProxy = getRegion(); 
    IExViewDiagnos DiagnosticsProxy = null; 
    SearchFilter filter = new SearchFilter(SearchFilter.NAME +"=DiagnosticsAge
    Diag
        if (DiagnosticsInfo.length != 0) { 
            DiagnosticsProx
ProxyGenerator.newInstance(IExViewDiagnos.class, 
DiagnosticsInfo[0].getIde
        } else {            log("Cannot locate Diagnostics Agent.");        } 
        if (DiagnosticsProxy == null) {  log("No
        } 
        return DiagnosticsProxy; 
} 
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//-------------------------------------------------------------------------// 

pository  
return A reference to the IExViewRepos interface 

nProxy = getRegion(); 

= new SearchFilter(SearchFilter.NAME +"=RepositoryAgent"); 
positoryInfo = RegionProxy.listAgents(null, filter); 

= (IExViewRepos) 

); 

ry Agent.");        } 

s Message){ 
tatusReportView  WorkerExtentionAgentProxy;    

h (Exception e) { 
gent"); 

WorkerExtentionInfo!=null){ 

entProxy = (IExStatusReportView) 

.SYNC); 

ss report to the WorkerExtention  Agent"); 

----------// 

y;    
 

tus passed to Master."); 

o the Master Agent"); 

   /** 
    * Provides the a reference to Re
    * @
    */ 
public IExViewRepos getReferenceToRepositoryAgent(){ 
    AgentInfo[] RepositoryInfo; 
    Regio
    IExViewRepos RepositoryProxy = null; 
    SearchFilter filter 
    Re
        if (RepositoryInfo.length != 0) { 
            RepositoryProxy 
ProxyGenerator.newInstance(IExViewRepos.class, 
RepositoryInfo[0].getIdentifier().toString(), ProxyGenerator.SYNC
        } else {            log("Cannot locate Repository Agent.");      } 
        if (RepositoryProxy == null) {  log("No Reposito
        return RepositoryProxy; 
} 
//-------------------------------------------------------------------------// 
 public void ReportStatus(TpStatu
   IExS
      try{ 
        masterRef.ReportStatus(Message); 
       log.print(Constants.INFO, "Report passed to Master."); 
        } 
      catc
            log.print(Constants.ERROR, "Failed to pass report to the Master A
            e.printStackTrace(); 
    } 
 
    if (
      try{ 
        WorkerExtentionAg
ProxyGenerator.newInstance(IExStatusReportView.class, 
WorkerExtentionInfo.getIdentifier().toString(), ProxyGenerator
        WorkerExtentionAgentProxy.ReportStatus(Message);  
            } 
      catch (Exception e) { 
        log.print(Constants.ERROR, "Failed to pa
        e.printStackTrace(); 
           }        }    } 
//---------------------------------------------------------------
  public void SetStatus(TpStatus Message){ 
   IExStatusReportView  WorkerExtentionAgentProx
      try{
        masterRef.SetStatus(Message); 
       log.print(Constants.INFO, "Set Sta
        } 
      catch (Exception e) { 
            log.print(Constants.ERROR, "Failed to pass SetStatus  t
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            e.printStackTrace(); 
    } 
    if (WorkerExtentionInfo!=null){ 
      try{ 
        WorkerExtentionAgentProxy =(IExStatusReportView) 

tor.SYNC); 
      WorkerExtentionAgentProxy.ReportStatus(Message);           } 

tStatus to the WorkerExtention  Agent"); 

------------------------------------------------------------------// 

ublic void MigrateToNode(int RequestID,Object TpMessage, String MessageType, 

RequestID= RequestID; 

g CurrentLocation = getInfo().getLocation().toString();  

ptationMessage("",counterMigrations,new TpErrorType("", getName())),true,"OK","", 

ation+"/InformationDesk")){    
/InformationDesk";       } 

tionDesk")){   
ormationDesk";     } 

catio
"/InformationDesk")){       

Loc +"/InformationDesk";     } 
     

eNode+"/InformationDesk";        } 
deChosen); 

rrent location is        :" + CurrentLocation); 
t.println("The Message.NetworkLocation is :" + 

ativeNode); 
e); 

log("Trying to move to the address " + LocationToMigrate); 

-----------------------// 

******************/ 
r implements Runnable, Serializable  { 

ecking of the termination flag. */ 

ProxyGenerator.newInstance(IExStatusReportView.class, 
WorkerExtentionInfo.getIdentifier().toString(), ProxyGenera
  
      catch (Exception e) { 
        log.print(Constants.ERROR, "Failed to pass Se
        e.printStackTrace(); 
           }        }    } 
//-------
   public void failuresCounterUpdate(int FailureNumber){ 
     failures=FailureNumber;    } 
//-------------------------------------------------------------------------// 
p
TpNodeToMigrate Message){ 
    this.
    this.TpMessage=TpMessage; 
    this.MessageType=MessageType; 
    Reattempt= true; 
    Strin
    TpAdaptationResult message = new TpAdaptationResult(new 
TpAda
new Object[2]); 
        if 
(CurrentLocation.equalsIgnoreCase(Message.NetworkLoc
LocationToMigrate=Message.AlternativeNode+"
     if (CurrentLocation.equalsIgnoreCase(Message.AlternativeNode+"/Informa
LocationToMigrate=Message.NetworkLocation+"/Inf
       if 
(Message.NodeChosen==1&&!CurrentLocation.equalsIgnoreCase(Message.NetworkLo
n+

ationToMigrate=Message.NetworkLocation
  if (Message.NodeChosen==0){ 

        LocationToMigrate=Message.Alternativ
deChosen      is         :" + Message.No            System.out.println("The No

t.println("The cu            System.ou
     System.ou       

Message.NetworkLocation); 
            System.out.println("The Message.AlternativeNode is :" + Message.Altern

m.out.println("The LocationToMigrate       is :" + LocationToMigrat            Syste
  

  migrate =true;} 
--------------------------------------------//------

/* Removes the worker agent. */ 
********************/********************

e final class Finalize privat
        /* The thread used for the ch
        Thread thread; 
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        public synchronized void  start() { 

  try { 

         thread.sleep(100);     // Periodical check. 

alse); 

*/ 
Serializable  { 

 thread used for initiating the reaatempt procedure. */ 
      Thread thread; 

tempt"); 

blic void run() { 

enerator.newInstance(IWorkerToWorkerExtention.class, 
yGenerator.SYNC); 

          } else {    log("Cannot locate Worker Extention Agent.");}                           try { 
workerExtentionAgentRefeference.RestartReattempt(RequestID,TpMessage,MessageType);   
} 

eaatempt in WorkerExtention Agent."); 

 to start reaatemp procedure"); 

   TpMessage= null; 

 

            thread = new Thread(this, this.hashCode() + "Finalizer"); 
            thread.start(); 
        } 
        public void run() { 
          
                do { 
           
                    if (terminate == true) { 
                        remove(); 
                         
                        break; 
                    } 
                } while (terminate == f
                
            } catch (Exception e) { 
                e.printStackTrace(); 
            }        }    } 
/**************************************************************
private final class Reaatempt implements Runnable, 
 /* The
  
        public synchronized void  start() { 
            thread = new Thread(this,"Reaa
            thread.start(); 
        } 
        pu
            try { 
              if (WorkerExtentionInfo!= null) { 
                workerExtentionAgentRefeference  = (IWorkerToWorkerExtention) 
ProxyG
WorkerExtentionInfo.getIdentifier().toString(), Prox
      

    catch(Exception e){  log("Failed to restart r
();    }                             e.printStackTrace

xception e) {             } catch (E
   log("Failed       

            e.printStackTrace();}            } 
         Reattempt=false; 

     RequestID=0;     
      
         MessageType=null; 
        } 
    }    
/***************************************************************/

tor implements Runnable, Serializable  {  private final class Migra
        /* The thread used for the checking of the termination flag. */ 
        Thread thread; 
        public synchronized void  start() { 
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            thread = new Thread(this, this.hashCode() + "Migrator"); 
            thread.start(); 
        } 
        public void run() { 

     do { 
 

 { 
             boolean AgencyExists= pingAgency(new 

encyExists); 
             if (AgencyExists){ move (new GrasshopperAddress(LocationToMigrate));            

                                else{  
                               log("Abort migration because agency " +LocationToMigrate +" does not 

exi
     

ToMigrate); 

ge uk.ac.surrey.callisto.pm.adaptation; 

Supported by Adaptation Logic. It is used from the  
 * C mation needed from The  
 * W Agent to the Adaptation Logic. 

orrespondent unavailability  
s. 

 of the  

data type that withholds information of the occurred  
orCorrespondentUnavailable) 
cs. A reference to the Diagnostics agent  

            try { 
           
                    thread.sleep(10);     // Periodical check.
                    if (migrate == true)
           
GrasshopperAddress(LocationToMigrate)); 
                        System.out.println("The agency is  available :"+Ag
           
} 
    
  

st  " );  } 
                   break; 

                    } 
);                 } while (migrate == false

            } catch (Exception e) { 
ocation          log("Migration  failed to the  agency " +L

     e.printStackTrace();            
            }       }    } 
//***************************************************** 
IWorkerToWorkerExtention workerExtentionAgentRefeference; 
transient String LocationToMigrate; 

; boolean Reattempt= false
int RequestID=0; 
Object TpMessage=null; 
String MessageType=null; 
} 

1. IInControllerAdaptationLogic 
packa
import uk.ac.surrey.callisto.pm.*; 
import java.io.*; 
/** 
 * 

ontroller in order to pass the infor
orkerExtention Agent or Worker 

 */ 
tLogic { public interface IInControllerAdap

    /** 
 by the Controller when a C     * It is invoked

 failure occur     *
     * @param RequestID. An integer that defines the increasing number
     *                   request. 

 @param Message. A      *
     *                 failure (TpCollaborat

param ReferenceToDiagnosti     * @
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     *                                (interface IExViewDiagnos) 
     * @param ReferenceToRepository.  A reference to the Repository agent  
     *                                (interface IExViewRepos ) 
     */  
 public void CorrespondentUnavailable(int RequestID, 
                                     TpCollaboratorCorrespondentUnavailable Message, 

pos ReferenceToRepository ); 

ilability  

param RequestID. An integer that defines the increasing number of the  

 information of the occurred  

oDiagnostics. A reference to the Diagnostics agent  

erence to the Repository agent  

void CollaboratorUnavailable(int RequestID, 

                  IExViewDiagnos ReferenceToDiagnostics, 
                          IExViewRepos ReferenceToRepository ); 

ailability  

 An integer that defines the increasing number of the  

on of the occurred  

stics. A reference to the Diagnostics agent  
                             (interface IExViewDiagnos) 

 

iewRepos ReferenceToRepository ); 

 unavailability and Logic  

param RequestID. An integer that defines the increasing number of the  

curred  
             failure (TpLogicUnavailable) 

ent  
       (interface IExViewDiagnos) 

                                     IExViewDiagnos ReferenceToDiagnostics, 
                                     IExViewRe
    /** 
     * It is invoked by the Controller when a Collaborator unava
     * failure occurs. 
     * @
     *                   request. 
     * @param Message. A data type that withholds
     *                 failure (TpCollaboratorCorrespondentUnavailable) 
     * @param ReferenceT
     *                                (interface IExViewDiagnos) 
     * @param ReferenceToRepository.  A ref
     *                                (interface IExViewRepos ) 
     */ 
public 
                                     TpCollaboratorCorrespondentUnavailable Message, 
                   
           
    /** 
     * It is invoked by the Controller when a Resource unav
     * failure occurs. 
     * @param RequestID.
     *                   request. 
     * @param Message. A data type that withholds informati
     *                 failure (TpResourceUnavailable) 
     * @param ReferenceToDiagno
     *   
     * @param ReferenceToRepository.  A reference to the Repository agent  
     *                                (interface IExViewRepos ) 
     */ 
public void ResourceUnavailable(int RequestID, 
                                 TpResourceUnavailable Message,
                                 IExViewDiagnos ReferenceToDiagnostics, 
                                 IExV
    /** 
     * It is invoked by the Controller when a Logic
     * update failures occur. 
     * 
     * @
     *                   request. 
     * @param Message. A data type that withholds information of the oc
     *    
     * @param ReferenceToDiagnostics. A reference to the Diagnostics ag
     *                         
     * @param ReferenceToRepository.  A reference to the Repository agent  
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     *                                (interface IExViewRepos ) 

blic void LogicUnavailable(int RequestID, 
                            TpLogicUnavailable Message, 

                              IExViewDiagnos ReferenceToDiagnostics, 
                              IExViewRepos ReferenceToRepository ); 

imity failures occur. 
er that defines the increasing number of the  

quest. 
rred  

. A reference to the Diagnostics agent  
ExViewDiagnos) 
ry.  A reference to the Repository agent  

 

 number of the  

ccurred  
n) 
e Diagnostics agent  

gnos) 
ence to the Repository agent  

wRepos ) 

int RequestID, 
                                            TpOperationalResourcesUtilization Message, 

   Diagnos ReferenceToDiagnostics, 
     
    /** 

Worker Agent is about to  
de. This method terminates all the instances of  

due to reaatempt method invocation.  

     */ 
 pu
  

    /** 
r when Prox     * It is invoked by the Controlle

uestID. An integ     * @param Req
                   re     *

     * @param Message. A data type that withholds information of the occu
lure)      *                 failure (TpProximityFai

 @param ReferenceToDiagnostics     *
     *                                (interface I

param ReferenceToReposito     * @
     *                                (interface IExViewRepos ) 
     */ 
 public void ProximityFailure(int RequestID, 

ilure Message,                               TpProximityFa
                              IExViewDiagnos ReferenceToDiagnostics, 

ewRepos ReferenceToRepository );                               IExVi
    /** 
     * It is invoked by the Controller when operational resources 
     * unavailability failure occurs. 

n integer that defines the increasing     * @param RequestID. A
     *                   request. 

olds information of the o     * @param Message. A data type that withh
     *                 failure (TpOperationalResourcesUtilizatio

param ReferenceToDiagnostics. A reference to th     * @
     *                                (interface IExViewDia

 A refer     * @param ReferenceToRepository. 
     *                                (interface IExVie
     */ 

ublic void OperationalResourcesUnavailability( p
    
                                             IExView

                                           IExViewRepos ReferenceToRepository ); 

     * It is invoked by the Controller when the 
     * migrate to another network no
     * adaptation logic classes that are active 
     */ 
public void terminate();  
  } 

2. IInAdaptLogicView 
package uk.ac.surrey.callisto.pm.adaptation; 
import uk.ac.surrey.callisto.pm.*; 

 java.io.*; import
/** 

 

Page 69  



 

 * Supported by View module in order to communicate  
 with the Adaptation Logic module  

 */ 
pub

dule when a Collaborator  

 number of the  

formation of the occurred  
rrespondentUnavailable) 

he Repository agent  
) 
mation of the Adaptation  

ondent(int RequestID, 
rrespondentUnavailable Message, 

iagnos ReferenceToDiagnostics, 
iewRepos ReferenceToRepository ); 

 vok  proximity  
      oc
     * @param RequestID. An integer th ber of the  

 that withholds information of the occurred  
lure (TpProximityFailure) 

 @param ReferenceToDiagnostics. A reference to the Diagnostics agent  

the Repository agent  
     (interface IExViewRepos) 

 @return TpAdaptationResult. Contains information of the Adaptation  

imity(int RequestID, 
 Message, 

                                                 IExViewDiagnos ReferenceToDiagnostics, 

/** 
     * It is invoked by the Adaptation logic module when critical resource  
     tion

nes the increasing number of the  

 that withholds information of the occurred  
TpProximityFailure) 

e to the Diagnostics agent  
s) 
e to the Repository agent  

 *

lic interface IInAdaptLogicView{ 
    /** 

n logic mo     * It is invoked by the Adaptatio
y failure occurs.      * unavailabilit

     * @param RequestID. An integer that defines the increasing
     *                   request. 

 @param Message. A data type that withholds in     *
     *                 failure (TpCollaboratorCo

param ReferenceToDiagnostics. A reference to the Diagnostics agent       * @
     *                                (interface IExViewDiagnos) 

ce to t     * @param ReferenceToRepository.  A referen
                            (interface IExViewRepos     *    

     * @return TpAdaptationResult. Contains infor
                         procedure.      *    

     */ 
sp    public TpAdaptationResult RequestReportFailureCorre

oratorCo                                                                TpCollab
                                                     IExViewD           

                                                                IExV
 /**    

    * It is in ed by the Adaptation logic module when a
* failure curs. 

at defines the increasing num
     *                   request. 
     * @param Message. A data type
     *                 fai
     *
     *                                (interface IExViewDiagnos) 
     * @param ReferenceToRepository.  A reference to 
     *                           
     *
     *                             procedure. 
     */ 
     
    public TpAdaptationResult RequestReportFailureProx
                                                            TpProximityFailure
           
                                                            IExViewRepos ReferenceToRepository ); 
    

* utiliza  occurs. 
     * @param RequestID. An integer that defi
     *                   request. 

ssage. A data type     * @param Me
     *                 failure (
     * @param ReferenceToDiagnostics. A referenc

o     *                                (interface IExViewDiagn
     * @param ReferenceToRepository.  A referenc
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     *                                (interface IExViewRepos) 
esult. Contains information of the Adaptation  

   *                             procedure. 

tCriticalResourceUtilization 
ion Message, 

wDiagnos ReferenceToDiagnostics, IExViewRepos ReferenceToRepository ); 

 * It is invoked by the Adaptation logic module when a resource unavailability  
   * failure occurs. 

     
     am s the increasing number of the  

olds information of the occurred  
torCorrespondentUnavailable) 

erenceToDiagnostics. A reference to the Diagnostics agent  

sitory agent  

ation of the Adaptation  

er  
igration the Worker uses this information in  

  

  
IExViewDiagnos) 

wDiagnos ReferenceToDiagnostics, 

     * @return TpAdaptationR
  
     */ 
public TpAdaptationResult RequestRepor
(int RequestID,  TpOperationalResourcesUtilizat
IExVie
      /** 
    
  

* 
* @par RequestID. An integer that define

     *                   request. 
e that withh     * @param Message. A data typ

lure (TpCollabora     *                 fai
 @param Ref     *

     *                                (interface IExViewDiagnos) 
     * @param ReferenceToRepository.  A reference to the Repo

                                (interface IExViewRepos)      *
     * @return TpAdaptationResult. Contains inform

                         procedure.      *    
     */ 

equestID,     public TpAdaptationResult ResourceUnavailable(int R
                                                  TpResourceUnavailable Message, 

          IExViewDiagnos ReferenceToDiagnostics,                                         
                                                  IExViewRepos ReferenceToRepository ); 
    /** 
     * Orders the Worker agent to migrate to another netwrk node. It also  

ation for the failure that had as result Work     * provides the required inform
ent's migration. After the m     * ag

     * order to resolve this failure. 
     * 

param RequestID. An integer that defines the increasing number of the       * @
     *                   request. 

ed as object       * @param TpMessage. A data type that is pass
     *                    instance. Controller uses the string DataType  

 to cast this object to the appropriate       *                    in order
     *                    data type. 

fines the data type of the       * @param MessageType. A string that de
                      FailureParameters object.      * 

     * @param Message. A TpNodeToMigrate data type. 
stics. A reference to the Diagnostics agent     * @param ReferenceToDiagno

                            (interface      *    
     * @param ReferenceToRepository.  A reference to the Repository agent  
     *                                (interface IExViewRepos ) 
     */  
    public  void MigrateToNode(int RequestID, 
                              Object TpMessage, 
                              String MessageType, 

eToMigrate Message,                               TpNod
                              IExVie
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                              IExViewRepos ReferenceToRepository ); 
    /** 
     * Orders the  creation of an entity. 
     * @param RequestID. An integer that defines the increasing number of the  

                request. 

 the Repository agent  

onResult. Contains information of the Adaptation  

teEntity Entity, 
                                 IExViewRepos ReferenceToRepository ); 

ct Message); 

tation result to View module in order to be forwarded  

 * @param Message. Is of TpStatus data type. 
   */  

    p oid wDiagnos ReferenceToDiagnostics); 
    /

odule in order to be forwarded  

orkerExtentionAgent 
s of TpStatus data type. 
oDiagnostics. A reference to the Diagnostics agent  

eferenceToDiagnostics); 

ge uk.ac.surrey.callisto.pm.adaptation; 
llisto.pm.*; 

 It is used from the  
orkerExtentionAgent in order to pass information relevant to the occurred  

 interface IExControllerNetMang { 

     *   
     * @param Entity. A TpCreateEntity data type that specifies the 
     *                entity to be created by the Repository agent.  
 
     * @param ReferenceToRepository.  A reference to
     *                                (interface IExViewRepos ) 
     * @return TpAdaptati
     *                             procedure. 
     */  
    public TpAdaptationResult CreateEntity(int RequestID, 
                                           TpCrea
          
 
    public TpAdaptationResult AdaptationCommand(int RequestID,Obje
    /** 
     * Reports an adap
     * from the latter to the Worker Agent 
    
  

ublic v ReportStatus(TpStatus Message,IExVie
** 

     * Reports an adaptation result to to View m
Agent and      * from the latter to the Worker 

nt status to the W     * sets the curre
     * @param Message. I

 @param ReferenceT     *
     *                                (interface IExViewDiagnos) 

*/       
    public void SetStatus(TpStatus Message,IExViewDiagnos R
} 

3. IExControllerNetMang 
packa
import uk.ac.surrey.ca
import java.io.*; 
/** 
 *  It is supported by the Controller.
 *  W
 *  failures.  
 */ 
public
    /** 
     * It is invoked by the WorkerExtentionAgent. 
     * @return Object the  
     */  
public Object getStatus(); 
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    /** 
     * It is invoked by the WorkerExtentionAgent in order to set the status  
     * of the system to the Controller. 
     * @param Status. Is a string that states the current status of the  

n the Network Performance System)  

s(String Status); 

 WorkerExtentionAgent in order to pass to the  
Controler the data of the occurred failure. 

t  

rder to cast this object to the appropriate  
 

fines the data type of the  
reParameters object.   

@param ReferenceToDiagnostics. A reference to the Diagnostics agent  

 * @param ReferenceToRepository.  A reference to the Repository agent  
   *                                (interface IExViewRepos ) 

     
 

reParameters,  

os ReferenceToDiagnostics, 
epository ); 

at are active due to reattempt method invocation.  

n; 

e Repository agent in order to communicate 

wRepos { 

teger that defines the increasing number of the  

ata type that specifies the 
epository agent.  

     * Worker (failure that occurred i
     */ 
public void setStatu
    /** 
     * It is invoked by the
     * 
     * @param FailureParameters. A data type that is passed as objec
     *                            instance. Controller uses the string DataType  
     *                            in o
     *                            data type.
     * @param DataType. A string that de
     *                   Failu
     * 
     *                                (interface IExViewDiagnos) 
    
  

*/ 

public void setFailureParameters(Object Failu
pe,                                  String DataTy

     IExViewDiagn                            
                                 IExViewRepos ReferenceToR
    /** 
     * It is invoked by the WorkerAgent when the Worker Agent is about to  
     * migrate to another network node. This method terminates all the instances of  
     * adaptation logic classes th
     */ 

tionLogicModules(); public void TerminateAdapta
  } 

4. IExViewRepos 
package uk.ac.surrey.callisto.pm.adaptatio
import uk.ac.surrey.callisto.pm.*; 
import java.io.*; 
/** 
 * It is implemented by th
 * with the View module. 
 * 
 */ 
 public interface IExVie
    /** 
     * Orders the  creation of an entity. 
     * @param RequestID. An in
     *                   request. 
     * @param Entity. A TpCreateEntity d
     *                entity to be created by the R
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     * @param ReferenceToRepository.  A reference to the Repository agent  
terface IExViewRepos ) 

Entity(int RequestID,TpCreateEntity Entity); 

     */   

* 
gent. 

entsForWorkerCreation(TpCreationArgumements Arguments); 

ntion 

ppo rkerExtentionAgent */ 
pub rfac kerExtention { 
    /** 

tart a reaatempt process 
 before the Worker agent migration. 

by the Worker after its migration to an alternative node.  
r that defines the increasing number of the  

uses the string DataType  

  

questID, 

y.callisto.pm.*; 

cs agent in order to communicate 

     *                                (in
     * @return boolean.   
     */  
    public boolean Create
    /** 
     * Orders the  creation of a Worker Agent
    public void CreateWorker(); 
    /*
     * Provides the information needed for the creation of a Worker A
     * @param Arguments. A TpCreationArgumements data type. 
     */  
    public void Argum
} 
 

5. IWorkerToWorkerExte
package uk.ac.surrey.callisto.pm.adaptation; 

port uk.ac.surrey.callisto.pm.*; im
/** It is su rted from the Wo

lic inte e IWorkerToWor

     * Instructs the WorkerExtentionAgent to s
     * for a failure that had occurred
     * It is invoked 
     * @param RequestID. An intege
     *                   request. 
     * @param TpMessage. A data type that is passed as object  
     *                    instance. Controller 
     *                    in order to cast this object to the appropriate  
     *                    data type. 
     * @param MessageType. A string that defines the data type of the  
     *                      FailureParameters object. 
    */ 
public void RestartReattempt(int Re
                             Object TpMessage, 
                             String MessageType); 
} 

6. IExViewDiagnos 
package uk.ac.surrey.callisto.pm.adaptation; 
import uk.ac.surre
import de.ikv.grasshopper.type.AgentInfo; 
import java.io.*; 
/** 
 * It is implemented by the Diagnosti

.  * with the View module
 */ 
public interface IExViewDiagnos { 
    /** 
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     * It is invoked by the View module in order for the Diagnostics agent 
dent is occurred. 

 that defines the increasing number of the  

 @param Message. A data type that withholds information of the occurred  
 

ptation  
cedure. 

orrespondent(int 
navailable Message); 

 It is invoked by the View module in order for the Diagnostics agent 

 * @param RequestID. An integer that defines the increasing number of the  
   *                   request. 

     am M ation of the occurred  
           

nformation of the Adaptation  

int RequestID,TpProximityFailure 

r for the Diagnostics agent 
is occurred. 

er that defines the increasing number of the  

 of the occurred  

  

esourceUtilization (int RequestID, 
                   TpOperationalResourcesUtilization Message); 

 for the Diagnostics agent 
 occurred. 
efines the increasing number of the  

e occurred  

ionResult. Contains information of the Adaptation  

questID, 
age); 

/** 
   * It is invoked by the View module in order to get a reference to the  

     * Worker agent 
     * @return AgentInfo []. An array that contains information about the Worker agent   

     * to identify if a failure of correspon
     * @param RequestID. An integer
     *                   request. 
     *
     *                 failure (TpCollaboratorCorrespondentUnavailable)
     * @return TpAdaptationResult. Contains information of the Ada
     *                             pro
     */  
public TpAdaptationResult IdentifyFailureC
RequestID,TpCollaboratorCorrespondentU
    /** 
     *
     * to identify if a proximity failure is occurred. 
    
  

* @par essage. A data type that withholds inform
*           failure (TpProximityFailure) 

     * @return TpAdaptationResult. Contains i
     *                             procedure. 
     */  
public TpAdaptationResult IdentifyProximityFailure(
Message); 
    /** 
     * It is invoked by the View module in orde

 utilization      * to identify if critical resource
param RequestID. An integ     * @

     *                   request. 
     * @param Message. A data type that withholds information
     *                 failure (TpOperationalResourcesUtilization) 

return TpAdaptationResult. Contains information of the Adaptation     * @
     *                             procedure. 
     */ 

 public TpAdaptationResult IdentifyCriticalR   
                                                
    /** 

ule in order     * It is invoked by the View mod
     * to identify if resource unavailability is

 @param RequestID. An integer that d     *
     *                   request. 
     * @param Message. A data type that withholds information of th

pResourceUnavailable)      *                 failure (T
at     * @return TpAdapt

     *                             procedure. 
*/      

    public TpAdaptationResult IdentifyResourceUnavailable(int Re
                                                       TpResourceUnavailable Mess   
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    p gen

ewCarrier 

ent in order to receive migration  

r the failure that had as result Worker  
Worker uses this information in  

umber of the  

ce. Controller uses the string DataType  
 cast this object to the appropriate  

lic void MigrateToNode(int RequestID, 
Message, 

age); 

der to be notified when a Target  

d 
. The AgentInfo of the Target Agent 

rgetInfo);} 

*/ 
ublic A tInfo[] getReferenceToWorker(); 

} 
 

7. IExVi
package uk.ac.surrey.callisto.pm.adaptation; 
import uk.ac.surrey.callisto.pm.*; 
import java.io.*; 
/** 
 * It is implemented from the Worker ag
 * requests from the Adaptation logic. 
 */ 
public interface IExViewCarrier { 
    /** 
     * Orders the Worker agent to migrate to another netwrk node. It also  
     * provides the required information fo
     * agent's migration. After the migration the 
     * order to resolve this failure. 
     * @param RequestID. An integer that defines the increasing n
     *                   request. 
     * @param TpMessage. A data type that is passed as object  
     *                    instan
     *                    in order to
     *                    data type. 
     * @param MessageType. A string that defines the data type of the  
     *                       FailureParameters object.   
     * @param Message. A TpNodeToMigrate data type. 
     */  
    pub
                              Object Tp
                              String MessageType, 
                              TpNodeToMigrate Mess
} 
 

8. IExTargetFailure 
package uk.ac.surrey.callisto.pm.adaptation; 
import uk.ac.surrey.callisto.pm.*; 
import de.ikv.grasshopper.type.AgentInfo; 
import java.io.*; 

t in or/** Supported by WorkerExtentionAgen
 agent has failed.  */ 
 
public interface IExTargetFailure { 
    /** 

ExtentionAgent that a Target agent has faile     * Notifes the Worker
fo     * @param TargetIn

     */  
    public void TargetIsGoingDown(AgentInfo Ta
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9. IExStatusReportView 
package uk.ac.surrey.callisto.pm.adaptation; 

port uk.ac.surrey.callisto.pm.*; im
imp .io.
/** It is implem
 * reports concerning the adaptation process results 

ew{ 

ype. 
/  

e WorkerExtentionAgent 
 data type. 

(TpStatus Message); 

t will be  
res GUI 

UI (String MessageToDisplay); 

isto.pm.adaptation; 
isto.pm.*; 

  

ort java *; 
ented by the Worker agent in order to receive  

 */ 
public interface IExStatusReportVi
    /** 
     * Reports an adaptation result to the Worker Agent 
     * @param Message. Is of TpStatus data t
     *
    public void ReportStatus(TpStatus Message); 
    /** 
     * Reports an adaptation result to the Worker Agent and 
     * sets the current status to th
     * @param Message. Is of TpStatus
     */  
    public void SetStatus
} 

10. IExPrintStatusMessages 
package uk.ac.surrey.callisto.pm.adaptation; 
import uk.ac.surrey.callisto.pm.*; 
import java.io.*; 
/** 

 Agent. The entities that   * Supported by WorkerExtention
 * wish to display messages to the MainFailures GUI  
 * use this interface. 
 */ 
 public interface IExPrintStatusMessages { 
    /** 

 MainFailures GUI        * Displays messages to the
     * @param MessageToDisplay. A string tha

e MainFailu     *                          displayed to th
     */  

G    public void DisplayMessageOnMainFailures
} 

11. IExLogic 
package uk.ac.surrey.call
import uk.ac.surrey.call
import java.io.*; 
import java.util.Date; 
/** Supported by Logic Agent. The interesting   
 * entities can communicate with the Logic agent 
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 * b  thi
pub rfac

  
agent  

ate  of logic creation.  

e able  

spondent is occurred. 
param RequestID. An integer that defines the increasing number of the  

* @param Message. A data type that withholds information of the occurred  
dentUnavailable) 

formation of the Adaptation  

estID, 
                 TpCollaboratorCorrespondentUnavailable Message); 

der for the Target agent  
rred. 

r of the  
   *                   request. 

     am M information of the occurred  
           

nformation of the Adaptation  

e 

gent  
n is occurred. 

 @param RequestID. An integer that defines the increasing number of the  

y using s interface.*/ 
lic inte e IExLogic { 

 
lling entity    /** This method return to the ca

date of the Logic      * the creation 
     * @return Date. The d
     */  
  public Date getCreationTime();    
} 
 

12. IExDiagnosTarget 
package uk.ac.surrey.callisto.pm.adaptation; 
import uk.ac.surrey.callisto.pm.*; 
import java.io.*; 
/** 
 * Supported by Target Agent in order for it to b
 * to receive and reply to reports regarding management tasks  
 */ 
public interface IExDiagnosTarget { 
    /** 
     * It is invoked by the Diagnostics agent in order for the Target agent  
     * to identify if a failure of corre
     * @
     *                   request. 
     
     *                 failure (TpCollaboratorCorrespon
     * @return TpAdaptationResult. Contains in
     *                             procedure. 
     */  
    public TpAdaptationResult ReportFailureCorrespondent(int Requ
                                        
    /** 
     * It is invoked by the Diagnostics agent in or
     * to identify if a proximity failure is occu
     * @param RequestID. An integer that defines the increasing numbe
  

* @par essage. A data type that withholds 
*           failure (TpProximityFailure) 

     * 
. Contains i     * @return TpAdaptationResult

        procedure.      *                     
     */  

uestID,TpProximityFailurpublic TpAdaptationResult ReportProximityFailure(int Req
Message); 
      /** 

 in order for the Target a     * It is invoked by the Diagnostics agent
  * to identify if critical resource utilizatio   

     *
     *                   request. 
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     * @param Message. A data type that withholds information of the occurred  

nResult. Contains information of the Adaptation  
                          procedure. 

esourceUtilization(int RequestID, 
cesUtilization Message); 

gnostics agent in order for the Target agent  
urred. 

er that defines the increasing number of the  

f the occurred  

ionResult. Contains information of the Adaptation  
rocedure. 

tID, 
                                                    TpResourceUnavailable Message); 

    / invo s as result the failure of the  
    *  age

ptationMessage 

 class. 

plements Serializable { 

entifies the failure that is forwarded from Worker Extention Agent to  

umber that identifies the Message. In this respect,  
seperately  

ithin the adaptation system.  

 reporting entity. 

    */ 
essage() { ID = null; MessageID = 1; Error = null; } 

     *                 failure (TpOperationalResourcesUtilization) 
     * @return TpAdaptatio
     *   
     */ 
    public TpAdaptationResult ReportCriticalR
                                                                TpOperationalResour
    /** It is invoked by the Dia
     * to identify if resource unavailability is occ
     * @param RequestID. An integ
     *                   request. 
     * @param Message. A data type that withholds information o
     *                 failure (TpResourceUnavailable) 
     * @return TpAdaptat
     *                             p
     */ 
    public TpAdaptationResult ReportResourceUnavailable(int Reques
    

** The cation of this method ha
 Target nt  */ 

    public void SimulatedTargetFailure(); 
} 
 

13. TpAda
package uk.ac.surrey.callisto.pm.adaptation; 
import uk.ac.surrey.callisto.pm.*; 
import java.io.*; 
import java.lang.String; 
/** 
 * Defines the Adaptation Message. All other data types extending this
*/ 
public class TpAdaptationMessage im
    /**  
    *Id
    *Intelligent Adaptation Module for further actions to be taken.  
    */ 
    public  String  ID; 
    /** An increasing n
    * several messages can be pending in the system and to be dealt with 
    * w
    */ 
    public  int MessageID;    
    /** Identifies the type of the Error occured and the
    */ 
    public  TpErrorType Error; 
    /** Force creation of the data type with required parameters only.
    public TpAdaptationM
    /** 
     * Creates TpAdaptationMessage data type. 
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     * @param ID.Identifies the type of the error. 
age -Failure 

  ID, 
ageID, 

    this.ID = ID; 
     ess
     rror
  } 

-------------------*/     
 of the data type.    */ 

.ID); 

sult 

Result extends TpAdaptationMessage implements Serializable { 
cedure was successful or not. Has true or 

 values.    */ 

s;  
d that has been followed.  */  

aptation logic.*/   
  public final Object [] AdaptationData; 

    / tes 
   *  M

 the adaptation procedure was successful or not. 

status after the adaptation procedure. 
lowed.Specifies the adaptation method that has been followed. 

onsidered from 

     * @param MessageID The increasing number that identifies this Mess
     * @param Error The error identificataion.     */ 
public TpAdaptationMessage(String
                              int  Mess
                              TpErrorType Error) { 
    

   this.M ageID = MessageID; 
   this.E  = Error; 

  
/*-----------------------------------------------------

t the values     /** This method is used to prin
ing(){ public void ToStr

    System.out.println(this
    System.out.println(this.MessageID); 
    Error.ToString(); 
    } 

---------------------------------------*/     /*---------------------------------
} 
 

14. TpAdaptationRe
package uk.ac.surrey.callisto.pm.adaptation; 
import uk.ac.surrey.callisto.pm.*; 
import java.io.*; 
/** Defines the TpAdaptationResult data type. */ 
public class TpAdaptation
    /** Specifies if the result of the adaptation pro
false
   public final boolean Result; 
    /**  Specifies the status after the adaptation procedure.    */ 
   public final String Statu
    /**  Specifies the adaptation metho
    public final String MethodFollowed;    
  /** Specifies any additional data that has to be considered from Ad
  

** Crea a TpAdaptationResult data type. 
 @param essage. A TpAdaptationMessage data type 

     * @param Result. Specifies if the result of
Has true or false values. 

tus. Specifies the      * @param Sta
     * @param MethodFol
     * @param AdaptationData.Specifies any additional data that has to be c
Adaptation logic.      */ 
public TpAdaptationResult(       
                        TpAdaptationMessage Message, 
                        boolean Result, 
                        String Status, 
                        String MethodFollowed, 
                        Object [] AdaptationData) 
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   {                                  
    super.ID=Message.ID;  
    super.MessageID=Message.MessageID; 
    super.Error= Message.Error; 
    this.Result = Result; 
    this.Status = Status; 
    this.MethodFollowed=MethodFollowed; 

-------------------------------------------------------------------*/     
e data type.    */ 

us);    

onData); 

----------------*/     

tus 

* s the
pub s Tp ments Serializable { 
   /** States the current state of the system after the adaptation procedure    */ 

. Has true or false values  */  
t; 

 (in milliseconds) */  

ptationMessage data type. 
tate of the system after the 

pt. Specifies if the process will be reattempted.  
ttemptPeriod. Specifies in case of reattempt,  
d that will occur(in milliseconds) 

/ 

 ReAttemptPeriod) 

ssageID; 

    this.AdaptationData=AdaptationData; 
   } 
/*-----
     /** This method is used to print the values of th
 public void ToString(){ 
    super.ToString(); 
    System.out.println(this.Result); 
    System.out.println(this.Stat
    System.out.println(this.MethodFollowed); 
    System.out.println(this.Adaptati
  } 
/*--------------------------------------------------------
} 

15. TpSta
package uk.ac.surrey.callisto.pm.adaptation; 
import uk.ac.surrey.callisto.pm.*; 
mport java.io.*; i

/*  Define  Status data type.*/ 
lic clas Status extends TpAdaptationMessage imple

      public final String PresentState;  
   /** Specifies if a reattempt will be followed
      public final boolean ReAttemp
   /** Specifies in case of reattempt the time that will occur
      public final double ReAttemptPeriod;    
    /** 
     * Creates a TpStatus data type.  
     * @param Message.Is of TpAda
     * @param PresentState. States the current s
     * adaptation procedure 
     * @param ReAttem
     * @param ReA
     * the time perio
     *
public TpStatus(  
                TpAdaptationMessage Message, 
                String PresentState, 
                boolean ReAttempt, 
                double
   {                                  
        super.ID=Message.ID;  
        super.MessageID=Message.Me
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        super.Error= Message.Error; 
        this.PresentState = PresentState; 

----------------------------*/  
*/ 

surrey.callisto.pm.adaptation; 

erializable 

vailable 

ge Message, 

Name; 

/  
es of the data type.    */ 

------------*/  

        this.ReAttempt = ReAttempt;  
        this.ReAttemptPeriod = ReAttemptPeriod;   
   } 
/*--------------------------------------------
     /** This method is used to print the values of the data type.    
public void ToString(){ 
        super.ToString(); 
        System.out.println(this.PresentState); 
        System.out.println(this.ReAttempt);   
        System.out.println(this.ReAttemptPeriod);   
  } 
/*------------------------------------------------------------------------*/  
} 
 

16. TpResourceUnavailable 
package uk.ac.
import uk.ac.surrey.callisto.pm.*; 
import java.io.*; 
/** Defines the TpResourceUnavailable data type */ 

ssage implements Spublic class TpResourceUnavailable extends TpAdaptationMe
 {

   /**  Specifies the unavailable resource   */ 
      public String ResourceName; 
    /** 
     * Creates a TpResourceUnavailable data type 

pAdaptationMessage data type      * @param Message.Is of T
     * @param ResourceName. Specifies the resource that is not a
     */ 
public TpResourceUnavailable( TpAdaptationMessa

esourceName)                                      String R
{ 

ge.ID;          super.ID=Messa
        super.MessageID=Message.MessageID; 

per.Error= Message.Error;         su
        this.ResourceName=Resource
    } 

--------------------------------*/*----------------------------------------
     /** This method is used to print the valu
public void ToString(){ 

per.ToString();         su
        System.out.println(this.ResourceName); 
  } 

------------------------------/*------------------------------
} 
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17. TpProximityFailure 
aptation; 

m.*; 

e */ 
ure extends TpAdaptationMessage implements Serializable { 

located.   */ 

that can be used instead of the failured node. */ 
e; 

he desired Grasshopper agency    */ 

rmed.  */ 
rationPerformed;  

fies the network location  

 

If it is true, the Worker agent reaatempts to 

ed;    } 

/ 

package uk.ac.surrey.callisto
p
.pm.ad

import uk.ac.surrey.callisto.
import java.io.*; 

Failure data typ/** Defines the TpProximity
blic class TpProximityFailpu

    /** Specifies the network location where the failured entity is 
rkLocation;        public final String Netwo

    /** Specifies an alternative node 
tiveNod    public final String Alterna

 of t   /**  Specifies the name
    public final String AgencyName;     

 period.   */      /**  Specifies the reattempt
    public final long ReattemptPeriod;  

ration of the Worker has been already perfo    /** Specifies if mig
ean Mig    public bool

    /** Creates a TpProximityFailure data type 
ationMessage data type      * @param Message.Is of TpAdapt

rkLocation.Speci     * @param Netwo
     * where the failured entity is located. 

Node.Specifies an alternative node that can      * @param Alternative
     * be used instead  
     * of the failured node. 
     * @param ReattemptPeriod. Specifies the reattempt period (in milliseconds). 

rmed. Specifies if migration of the Worker has       * @param MigrationPerfo
 performed.     * been already

     * resolve the failure. If it is false Worker agent migrates to  
.      * the Alternative node

     */ 
public TpProximityFailure( 
                        TpAdaptationMessage Message, 

                 String NetworkLocation,           
                        String AlternativeNode, 

    AgencyName,                      String
                        long ReattemptPeriod, 

ationPerformed){                         boolean Migr
        super.ID=Message.ID;  
        super.MessageID=Message.MessageID; 
        super.Error= Message.Error; 

;         this.NetworkLocation = NetworkLocation
     this.AlternativeNode= AlternativeNode;    

        this.AgencyName= AgencyName; 
        this.ReattemptPeriod= ReattemptPeriod; 

rm        this.MigrationPerformed=MigrationPerfo
/*------------------------------------------------------------------------*/   

type.    *     /** This method is used to print the values of the data 
blic void ToString(){ pu

        super.ToString(); 
stem.out.println(this.NetworkLocation);         Sy
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        System.out.println(this.AlternativeNode); 
        System.out.println(this.AgencyName); 
        System.out.println(this.ReattemptPeriod);   
        System.out.println(this.MigrationPerformed);   
  } 
/*------------------------------------------------------------------------*/     
} 

18. TpOperationalResourcesUtilization 

ents 

String AlternativeNode; 
lse value. */ 

on data type. 

 

   
alues of the data type.    */ 

package uk.ac.surrey.callisto.pm.adaptation; 
import uk.ac.surrey.callisto.pm.*; 
import java.io.*; 
/**Defines the Adaptation Message for the communication  
 * in case of Operational Resources failure. 
 */ 
public class TpOperationalResourcesUtilization extends TpAdaptationMessage implem
Serializable { 
    /**  Specifies the network location where the critical resource 
    * utilization is occurred.  */ 

n;       public  String NetworkLocatio
    /**  Specifies an alternative node that can be used instead of the  
    * failured node.    */ 

ublic final      p
    /**  States if some resources have to be released. Has true or fa
      public  final boolean ReleaseResource; 
    /** Creates a TpOperationalResourcesUtilizati
     * @param Message.A TpAdaptationMessage data type 

on where the critical       * @param NetworkLocation.Specifies the network locati
     * resource utilization is occurred.  
     * @param AlternativeNode.Specifies an alternative node that can be used  
     * instead of the failured node  
     * @param ReleaseResource. States if some resources have to be released.  */ 
public TpOperationalResourcesUtilization(TpAdaptationMessage Message, 
                                        String NetworkLocation, 
                                        String AlternativeNode,  

aseResource){                                         boolean Rele
        super.ID=Message.ID;  

uper.MessageID=Message.MessageID;        s
        super.Error= Message.Error; 
        this.NetworkLocation = NetworkLocation; 

ode;         this.AlternativeNode = AlternativeN
        this.ReleaseResource = ReleaseResource;} 

--------------------------*/  /*----------------------------------------------
sed to print the v     /** This method is u

 public void ToString(){ 
        super.ToString(); 

ntln(this.NetworkLocation);         System.out.pri
        System.out.println(this.AlternativeNode); 
        System.out.println(this.ReleaseResource); 
  }/*------------------------------------------------------------------------*/    } 

 

Page 84  



 

19. TpNodeToMigrate 
package uk.ac.surrey.callisto.pm.adaptation; 
import uk.ac.surrey.callisto.pm.*; 
import java.io.*; 
import java.lang.String; 
/**  Defines the TpNodeToMigrate data type.*/ 

te implements Serializabpublic class TpNodeToMigra
   /** Specifies the network location where the Worker agent is to migrate to.   */  
    public final String NetworkLocation;    

le { 

e used instead of the failured node.   */ 

tive) the  
r 1) is determined by the  

rker agent is to 

can be used  

 or Alternative) 

ing AlternativeNode, int NodeChosen 

is.AlternativeNode); 

ailable 
tion; 

exchange in the case 
  */ 

age implements Serializable { 

    /** Specifies an alternative node that can b
    public final String AlternativeNode; 

s (NetworkLocation or Alterna    /** Specifies which of the node
    * Worker agent will migrate to.Its value (0 o
    * adaptation result    */ 
    public final int NodeChosen; 
      /** Creates a TpNodeToMigrate data type. 

ocation.Specifies the network location where the Wo     * @param NetworkL
migrate to 
     * @param AlternativeNode.Specifies an alternative node that 
     * instead of the failured node. 
     * @param NodeChosen.Specifies which of the nodes (NetworkLocation
the Worker agent will migrate to. 
     */ 

lic TpNodeToMigrate(String NetworkLocation,Strpub
){ 

;         this.NetworkLocation = NetworkLocation
        this.AlternativeNode=AlternativeNode; 
        this.NodeChosen= NodeChosen;       } 
/*------------------------------------------------------------------------*/ 
     /** This method is used to print the values of the data type.    */ 
public void ToString(){ 

is.NetworkLocation);         System.out.println(th
ystem.out.println(th        S

        System.out.println(this.NodeChosen); 
  }/*------------------------------------------------------------------------*/    } 
 

20. TpLogicUnav
package uk.ac.surrey.callisto.pm.adapta
import uk.ac.surrey.callisto.pm.*; 
import java.io.*; 
/** Defines the message needed for the communication 
 * of Logic is not available or Logic update is required.
public class TpLogicUnavailable extends TpAdaptationMess
    /** Specifies the network location where the logic is located. */ 
    public final String NetworkLocation;    
   
     
    /*** Creates a TpLogicUnavailable data type. 
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     * @param Message.A TpAdaptationMessage data type 
     * @param NetworkLocation.Specifies the network location where  

ge Message, 
 

.pm.adaptation; 

ccurred failure.  */ 

 print the values of the data type.    */ 

     * the logic is located. 
     */ 
public TpLogicUnavailable( 
                    TpAdaptationMessa
                    String NetworkLocation) {                                  
        super.ID=Message.ID;  
        super.MessageID=Message.MessageID; 
        super.Error= Message.Error; 
        this.NetworkLocation=NetworkLocation;  } 
/*------------------------------------------------------------------------*/ 
     /** This method is used to print the values of the data type.    */ 
public void ToString(){ 
        super.ToString(); 
        System.out.println(this.NetworkLocation); 
  }/*------------------------------------------------------------------------*/    
} 

21. TpErrorType 
llistopackage uk.ac.surrey.ca

import uk.ac.surrey.callisto.pm.*; 
import java.io.*; 

t java.lang.String; impor
/** Defines the Error Type data type.*/ 

ializable { public class TpErrorType implements Ser
on of the o    /** Provides a short descripti

    public final String ErrorDescription; 
   /**Specifies the entity reporting the failure.   */ 
    public final String ReportingEntity;  
/*------------------------------------------------------------------------*/         
    /** Forces the creation of a default error type.  */   
private TpErrorType() { 
        ErrorDescription = null; ReportingEntity = null; 
    } 
/*------------------------------------------------------------------------*/         

 data type.    /**Creates a TpErrorType
    *@param ErrorDescription.Provides a short description of the  
    *occurred failure. 
    *@param  ReportingEntity.Specifies the entity reporting the failure. 
    */ 
public TpErrorType(String ErrorDescription, String ReportingEntity) { 
        this.ErrorDescription = ErrorDescription; 
        this.ReportingEntity = ReportingEntity;         } 
          
/*------------------------------------------------------------------------*/         

ed to     /** This method is us
public void ToString(){ 
             
        System.out.println(this.ErrorDescription); 
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        System.out.println(this.ReportingEntity); 
----------------------*/         

e(){ 

kLocation;    

 the repository agent. 
  

 NetworkLocation){ 

lable 
ckage uk.ac.surrey.callisto.pm.adaptation; 

port java.lang.String; 
ion exchange in case 

orrespondentUnavailable extends TpAdaptationMessage 

cation where the Collaborator or Correspondent failure 

   }/*--------------------------------------------------
    /**Returns the description of the specified error type.    */ 
 public String ReturnErrorNam
   return ErrorDescription; 
   }/*------------------------------------------------------------------------*/         
} 

22. TpCreateEntity 
 

m.adaptation; package uk.ac.surrey.callisto.p
import uk.ac.surrey.callisto.pm.*; 
import java.io.*; 
import java.lang.String; 
/* Defines TpCreateEntity data type. */ 
public class TpCreateEntity implements Serializable { 
    /** Specifies the entity to be created by the repository agent.  */ 
    public final String Entity;  
    /** Specifies the network location where this entity has to be sent after  
    * the creation from the repository agent. */ 

twor    public final String Ne
    /** Creates a TpCreateEntity data type.  

 the entity to be created by     * @param Entity.Specifies
     * @param NetworkLocation. Specifies the network location where this entity

 repository agent.     */      * has to be sent after creation from the
ty,Stringpublic TpCreateEntity(String Enti

        this.Entity= Entity; 
        this.NetworkLocation = NetworkLocation; 
    } 
/*------------------------------------------------------------------------*/         
/**This method is used to print the values of this data type.*/ 
public void ToString(){ 
        System.out.println(this.Entity); 
        System.out.println(this.NetworkLocation); 
  }/*------------------------------------------------------------------------*/} 
 

23. TpCollaboratorCorrespondentUnavai
pa
import uk.ac.surrey.callisto.pm.*; 
import java.io.*; 
im
/** Defines the message needed for the communicat
 * of migration failures or Remote Communication faulure.*/ 
public class TpCollaboratorC
implements Serializable { 
    /** Specifies the network lo
occurred.    */ 
    public final String NetworkLocation;    
    /** Specifies the reattempt period that will be followed if the adaptation  
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    * procedure ends unsuccesfully(in milliseconds). */
    public final double ReattemptPeriod;  

 

data type. This data  
re. 

ionMessage data type 
n.Specifies the network location where the Collaborator  

d. Specifies the reattempt period that will be followed if  

iod= ReattemptPeriod; } 
   */ 

.NetworkLocation); 
attemptPeriod);   } 

} 

daptation.*; 

mber of monitoring tasks. Also 
 the Netowork management system. */ 

 MobileAgent implements IExTargetFailure, 
ion { 

]; 
    transient IRegion RegionProxy ; 

    /** * Creates a TpCollaboratorCorrespondentUnavailable 
     * type is used for migration failures and in Remote Communication faulu
     * @param Message.A TpAdaptat
     * @param NetworkLocatio
     * or Correspondent failure occurred. 
     * @param ReattemptPerio
     * the adaptation procedure ends unsuccesfully(in milliseconds). 
     */ 
public TpCollaboratorCorrespondentUnavailable( 
                                      TpAdaptationMessage Message, 
                                      String NetworkLocation,    
                                      int ReattemptPeriod){ 
        super.ID=Message.ID;  
        super.MessageID=Message.MessageID; 
        super.Error= Message.Error; 
        this.NetworkLocation = NetworkLocation; 
        this.ReattemptPer
/** This method is used to print the values of the data type. 
public void ToString(){ 
        super.ToString(); 
        System.out.println(this
        System.out.println(this.Re
/*------------------------------------------------------------------------*/  
 

24. WorkerExtentionAgent  
package uk.ac.surrey.callisto.pm

a
.adaptation; 

import uk.ac.surrey.callisto.pm.
import uk.ac.surrey.callisto.pm.*; 
import uk.ac.surrey.callisto.pm.adaptation.FailuresGUI.*; 

es.*; import uk.ac.surrey.callisto.pm.adaptation.UpdateProperti
import de.ikv.grasshopper.agent.*; 
import de.ikv.grasshopper.agency.*; 
import de.ikv.grasshopper.type.*; 
import de.ikv.grasshopper.communication.*; 
import de.ikv.grasshopper.util.*; 
import java.util.*; 
import java.io.*; 
import java.net.*; 
/** 

nitiating and controlling a nu * The WorkerExtentionAgent i
initiates and simulates failures to
public class WorkerExtentionAgent extends
Serializable, IExPrintStatusMessages,IExStatusReportView, IWorkerToWorkerExtent
    String name; 

erence= null;     public  MainFailuresGUI GUIRef
    String [] Parameters = new String [3
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    private int counterMigrations=0; 
    Log log= new Log(); 
    Vector ControllerCreated=new Vector(); 
//-------------------------------------------------------------------------// 

{    } 

)args[0]).intValue();   
tID is the following : "+CounterRequestID);} 

 participating servers  
his information is contained into the  

hich is located on the path  

Environment setup". 

eadWrite(); 
File.read("./lib/ParticipatingServers.properties"); 

          for( int index=0; index <(Servers.size());index++){ 
cket://"+(String)Servers.elementAt(index)+":7000/destination

r.printStackTrace();      } 

--------// 

 name  */ 

ntionAgent"; 

---------------// 

n. 
rExtentionAgent      */ 

 { 
urn "WorkerExtentionAgent";    } 

--------------------// 

d when the WorkerExtentionExtention  

 

dIPAddressesOfAvailableLocation ();} 
-------// 

    /** Empty object initialization. */ 
public WorkerExtentionAgent()
//-------------------------------------------------------------------------// 
  public void init(Object[] args) { 
    CurrentArguments= args; 
    CounterRequestID =((Integer
    System.out.println("The CounterReques
//-------------------------------------------------------------------------// 
    /** This method is used to read the IP addresses of
     * into the Monitoring System. T
     * file  ParticipatingServers.properties w
     * C:/java/bin/lib/. The file ParticipatingServers.properties is updated  
     * from the main GUI "
     * @return An array of Strings containing the IP of participating  
     * servers.  
     */ 
 public  String [] readIPAddressesOfAvailableLocation (){ 
    ReadWrite ReadFromFile = new R
    Vector  Servers = ReadFrom
    String [] ParticipatingServers= new String [Servers.size()]; 
   try   { 
  
ParticipatingServers[index]="so
";         }     } 
        catch (Exception writeErr){writeEr
return ParticipatingServers; } 
//-----------------------------------------------------------------
    /** Provide the agent name. 
     * @return The WorkerExtentionAgent
    public String getName() { 
        name = "WorkerExte
        return name;   } 
//----------------------------------------------------------
    /** 
     * Provide an agent descriptio
     * @return The description of Worke
    public String getDescription()
        ret
//-----------------------------------------------------
    /** 
     * This method is calle
     * has migrated to a another network node.     */ 
public void afterMove (){ 
    if (GUIReference==null){
    runGUI();    } 
    String [] ParticipatingServersRead = rea
//------------------------------------------------------------------
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public void beforeRemove(){ 
    if (GUIReference!=null){ 
    GUIReference.setVisible(false); 
    GUIReference.dispose(); 
    GUIReference= null;    } 
    if (ControllerCreated.isEmpty()!=true){ 

----------// 

!=true){ 

-----------------------// 

------------------------------------// 

er)CurrentArguments[0]).intValue();   

sesOfAvailableLocation (); 
iagnosticsAgent();    

 getReferenceToRepositoryAgent(); 
ll){ 

-----------------------------// 

---------------------------------// 

le")){ 
imulatedFailure(); 

arameters[1]: The failure 

    TerminateMonitors();    } 
} 
//---------------------------------------------------------------
public void beforeMove(){ 
    GUIReference.setVisible(false); 
    GUIReference.dispose(); 
    GUIReference= null; 
    if (ControllerCreated.isEmpty()
    TerminateMonitors();    }} 
//--------------------------------------------------
public void action(){ 
runGUI();}    
//-------------------------------------
    /** Specify agent's behaviour.   */ 
public void live() { 
    CounterRequestID =((Integ
    counterMigrations++; 
    String [] ParticipatingServersRead = readIPAddres
    IExViewDiagnos ReferenceToDiagnostics = getReferenceToD
    IExViewRepos ReferenceToRepository =
   if (GUIReference==nu
    runGUI();   }} 
//--------------------------------------------
  public  void runGUI(){ 
       GUIReference=new MainFailuresGUI(this);; 
      GUIReference.setVisible(true);  } 
//----------------------------------------
/** 
* This method is called from the MainFailuresGUI class 
*/   
public void setParameters (String [] SelectedParameters){  
         CounterRequestID++; 
     Parameters = SelectedParameters; 
         if (Parameters[1].equalsIgnoreCase("Collaborator Unavailab
              boolean returnflag=TargetS
         } else {    initialization(Parameters);    } 
} 
/** Initiates the failure handling system.  
*@param SelectedParameters[0]: "Simulation"  
*@param SelectedP
*@param SelectedParameters[2]: The arguments of the failure*/ 
public void initialization(String [] SelectedParameters){  
   
   getReferenceToWorker().failuresCounterUpdate(CounterRequestID); 
    try{ 
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           SetCurrentStatus(SelectedParameters[1]); 
r(this); 

pe(),SelectedParameters[1],getReference
enceToRepositoryAgent()); 

reated.addElement((IExControllerNetMang)ControllerObject);   } 
ntStackTrace();    } 

------------------------------------// 

------Reported Status------------------"); 
Time of Report    :"+  

me().toString()); 
sage.MessageID); 

      :" + Message.ID); 
e.PresentState); 

ttempt); 
esGUI("Reaatempt period  :" + Message.ReAttemptPeriod); 

ainFailuresGUI("-------------------------------------------"); 
mpt == true){ 

 SetCurrentStatus ("Reattempt| "+" Failure type : " + Message.MessageID+" Failure ID : "+ 
age.ID ); 

age){ 

eOnMainFailuresGUI("---------Current status--------------------"); 
eport    

ilure number    :" + Message.MessageID); 
ailure type      :" + Message.ID); 

esGUI("Present state is  :" + Message.PresentState); 
 Message.ReAttempt); 

AttemptPeriod);  
-------------------------------"); 

lse){ 
s ("Normal Conditions"); 

us (String CurrentStatusUpdate){ 

essage, String MessageType){ 

ase("RunTime 

           IExControllerNetMang ControllerObject = new  Controlle
           ControllerObject.setStatus(getCurrentStatus()); 
ControllerObject.setFailureParameters(FormDataTy
ToDiagnosticsAgent(),getRefer
           ControllerC
  catch (Exception e){    e.pri
   SelectedParameters= null;    } 
//-------------------------------------
public void ReportStatus(TpStatus Message){ 
    Calendar rightNow = Calendar.getInstance(); 
    DisplayMessageOnMainFailuresGUI("----
    DisplayMessageOnMainFailuresGUI("
rightNow.getTi
    DisplayMessageOnMainFailuresGUI("Failure number    :" + Mes
    DisplayMessageOnMainFailuresGUI("Failure type
    DisplayMessageOnMainFailuresGUI("Present state is  :" + Messag
    DisplayMessageOnMainFailuresGUI("Reattempt invoked :" + Message.ReA
    DisplayMessageOnMainFailur
    DisplayMessageOnM
if (Message.ReAtte
    
Mess
 }} 
//-------------------------------------------------------------------------// 
public  void  SetStatus(TpStatus Mess
    Calendar rightNow = Calendar.getInstance(); 
    DisplayMessag
    DisplayMessageOnMainFailuresGUI("Time of R
:"+rightNow.getTime().toString()); 
    DisplayMessageOnMainFailuresGUI("Fa
    DisplayMessageOnMainFailuresGUI("F
    DisplayMessageOnMainFailur
    DisplayMessageOnMainFailuresGUI("Reattempt invoked :" +
    DisplayMessageOnMainFailuresGUI("Reaatempt period  :" + Message.Re
    DisplayMessageOnMainFailuresGUI("------------
    if (Message.ReAttempt == fa
    SetCurrentStatu
    }} 
//-------------------------------------------------------------------------// 
public static void SetCurrentStat
 CurrentStatus = CurrentStatusUpdate;} 
//-------------------------------------------------------------------------// 
public static String getCurrentStatus(){ 
return CurrentStatus;} 
//-------------------------------------------------------------------------// 
public void RestartReattempt(int RequestID,Object TpM
  Reaatempt= true; 
  log("The MessageType is  :"+MessageType);   
  if (MessageType.equalsIgnoreC
EnvironmentUnavailable")||MessageType.equalsIgnoreCase("Migration Denied")){ 
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    TpProximityFailure ReAttempMessage=(TpProximityFailure)TpMessage;  
tempMessage.MigrationPerformed=true; 

ameters = new String [3]; 

tion+","+ReAttempMessage.AlternativeNode+","+ReAttem

ters);  }} 
------------------------------------------------------// 

navailable")){ 

ge("Correspondent",CounterRequestID,new 

pCollaboratorCorrespondentUnavailable  DataTypeMessage = new 
vailable(TpMessage,MasterInfo[0].getHome().toString(),1); 

ble")){  
 TpMessage = new 

rrorType("Collaborator","Worker")); 
 = new 

ome().toString(),1); 
   DataTypeTemlate = (Object)DataTypeMessage; 

e("Resource Unavailable")){ 

le","Worker")); 
]; 

(TpMessage,ResourceName); 

alsIgnoreCase("Logic Unavailable")){ 
e TpMessage = new TpAdaptationMessage("Logic 

uestID,new TpErrorType("Logic Unavailable","Worker")); 
 DataTypeMessage = new 
essage,getInfo().getLocation().toString()); 

    ReAt
    ReattemptRequest=ReAttempMessage.MessageID; 
    log("Restaring reattempt method of the failure 
:\n"+ReAttempMessage.ID+"\n"+ReAttempMessage.MessageID);  
    String [] ReaatemptPar
    ReaatemptParameters[0]="Simulation"; 
    ReaatemptParameters[1]= ReAttempMessage.ID; 
    ReaatemptParameters[2]= 
ReAttempMessage.NetworkLoca
pMessage.ReattemptPeriod; 
    //initialization(ReaatemptParame
//-------------------
public  Object FormDataType(){ 
DataTypeTemlate = new Object(); 
String ResourceName =null; 
String[] Arguments = new String [4];  
    if (getCurrentStatus().equalsIgnoreCase("Correspondent U
        stopTheMaster(); 
        TpAdaptationMessage TpMessage = new 
TpAdaptationMessa
TpErrorType("Correspondent","Worker")); 
        T
TpCollaboratorCorrespondentUna
        DataTypeTemlate = (Object)DataTypeMessage; 
   } 
    if (getCurrentStatus().equalsIgnoreCase("Collaborator Unavaila
        TpAdaptationMessage
TpAdaptationMessage("Collaborator",CounterRequestID,new 
TpE
        TpCollaboratorCorrespondentUnavailable  DataTypeMessage
TpCollaboratorCorrespondentUnavailable(TpMessage,FailedTarget.getH
     
        FailedTarget= null; 
     }  
    if (getCurrentStatus().equalsIgnoreCas
        TpAdaptationMessage TpMessage = new TpAdaptationMessage("Resource 
Unavailable",CounterRequestID,new TpErrorType("Resource Unavailab
        ResourceName= Parameters[2
            if (Parameters[2]==null){ 
            ResourceName= "alternative"; 
            DisplayMessageOnMainFailuresGUI("\nResource name has not been specified. 
Default value will be used :" +ResourceName);             } 
        TpResourceUnavailable DataTypeMessage = new 
TpResourceUnavailable
        DataTypeTemlate = (Object)DataTypeMessage;         } 
    if (getCurrentStatus().equ
        TpAdaptationMessag
Unavailable",CounterReq
        TpLogicUnavailable
TpLogicUnavailable(TpM
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        DataTypeTemlate = (Object)DataTypeMessage;      } 
qualsIgnoreCase("Migration Denied")){ 

pMessage; 

en specified.Default 
lues will be used.");             } 

     en tInputArguments(Parameters[2]); 
     yM ainFailuresGUI("-----INPUT ARGUMENTS-----------------------"); 

etwork Location     :  "+Arguments[0]); 
lternative Location :  "+Arguments[1]); 

sGUI("Agency to search     :  "+Arguments[2]); 
GUI("Reattempt period     :  "+Arguments[3]);   
GUI("-------------------------------------------"); 

("Migration Denied",ReattemptRequest,new 
,"Worker"));        } 

essage = new TpAdaptationMessage("Migration 
;      } 

able")){ 

t been specified.Default 

----------"); 
; 
; 

]); 
ts[3]);   
--"); 

ong.parseLong(

k Node Inaccessible")){ 

      if (getCurrentStatus().e
        TpAdaptationMessage T
            if (Parameters[2]==null){ 
            DisplayMessageOnMainFailuresGUI("\nArguments have not be
va

   Argum ts = Conver
   Displa essageOnM

        DisplayMessageOnMainFailuresGUI("N
resGUI("A        DisplayMessageOnMainFailu

        DisplayMessageOnMainFailure
        DisplayMessageOnMainFailures

res        DisplayMessageOnMainFailu
        if (Reaatempt==true){ 

tionMessage        TpMessage = new TpAdapta
ration Denied"TpErrorType("Mig

        else {      TpM
Denied",CounterRequestID,new TpErrorType("Migration Denied","Worker"))
        TpProximityFailure DataTypeMessage = new 
TpProximityFailure(TpMessage,Arguments[0],Arguments[1],Arguments[2],Long.parseLong(
Arguments[3]),Reaatempt); 
        Reaatempt=false; 
        DataTypeTemlate = (Object)DataTypeMessage; 

s=null;        }         Argument
         
     if (getCurrentStatus().equalsIgnoreCase("RunTime Environment Unavail

tionMessage TpMessage;         TpAdapta
        if (Parameters[2]==null){ 
        DisplayMessageOnMainFailuresGUI("\nArguments have no
values will be used.");         } 
        Arguments = ConvertInputArguments(Parameters[2]); 
        DisplayMessageOnMainFailuresGUI("-----INPUT ARGUMENTS-------------
        DisplayMessageOnMainFailuresGUI("Network Location     :  "+Arguments[0])

1])        DisplayMessageOnMainFailuresGUI("Alternative Location :  "+Arguments[
resGUI("Agency to search     :  "+Arguments[2        DisplayMessageOnMainFailu

        DisplayMessageOnMainFailuresGUI("Reattempt period     :  "+Argumen
eOnMainFailuresGUI("-----------------------------------------        DisplayMessag

        if (Reaatempt==true){ 
        TpMessage = new TpAdaptationMessage("RunTime Environment 
Unavailable",ReattemptRequest,new TpErrorType("RunTime Environment 
Unavailable","Worker"));        } 
        else {        TpMessage = new TpAdaptationMessage("RunTime Environment 
Unavailable",CounterRequestID,new TpErrorType("RunTime Environment 
Unavailable","Worker"));       } 
        TpProximityFailure DataTypeMessage = new 

pMessage,Arguments[0],Arguments[1],Arguments[2],LTpProximityFailure(T
Arguments[3]),Reaatempt); 
        Reaatempt= false; 
        DataTypeTemlate = (Object)DataTypeMessage;    
        Arguments=null;    }          
  if (getCurrentStatus().equalsIgnoreCase("Networ
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        TpAdaptationMessage TpMessage; 
        if (Parameters[2]==null){ 
        DisplayMessageOnMainFailu
values will be used.");        } 

resGUI("\nArguments have not been specified.Default 

onvertInputArguments(Parameters[2]); 
ENTS-----------------------"); 

 :  "+Arguments[1]); 
); 

  
 

mptRequest,new TpErrorType("Network Node Inaccessible","Worker"));         

ork Node 
          

.parseLong(

nication Failure")){ 

 
GUI("\nArguments have not been specified.Default 

uments(Parameters[2]); 

e Location :  "+Arguments[1]); 
s[2]); 

d     :  "+Arguments[3]); 
OnMainFailuresGUI("-------------------------------------------"); 

ication Failure","Worker"));            

            TpMessage = new TpAdaptationMessage("Remote Communication 
uestID,new TpErrorType("Remote Communication Failure","Worker"));           

s[0],Arguments[1],Arguments[2],Long.parseLong(

reCase("Logic Update Required")){ 
ionMessage TpMessage = new TpAdaptationMessage("Logic Update 

Logic Update Required","Worker")); 

        Arguments = C
        DisplayMessageOnMainFailuresGUI("-----INPUT ARGUM
        DisplayMessageOnMainFailuresGUI("Network Location     :  "+Arguments[0]); 
        DisplayMessageOnMainFailuresGUI("Alternative Location
        DisplayMessageOnMainFailuresGUI("Agency to search     :  "+Arguments[2]
        DisplayMessageOnMainFailuresGUI("Reattempt period     :  "+Arguments[3]); 
        DisplayMessageOnMainFailuresGUI("-------------------------------------------");
            if (Reaatempt==true){ 
                TpMessage = new TpAdaptationMessage("Network Node 
Inaccessible",Reatte
} 
            else {             TpMessage = new TpAdaptationMessage("Netw
Inaccessible",CounterRequestID,new TpErrorType("Network Node Inaccessible","Worker"));  
} 
        TpProximityFailure DataTypeMessage = new 
TpProximityFailure(TpMessage,Arguments[0],Arguments[1],Arguments[2],Long
Arguments[3]),Reaatempt); 
        Reaatempt= false; 
        DataTypeTemlate = (Object)DataTypeMessage;   
        Arguments=null;    }      
  if (getCurrentStatus().equalsIgnoreCase("Remote Commu
        TpAdaptationMessage TpMessage; 
            if (Parameters[2]==null){
            DisplayMessageOnMainFailures
values will be used.");            } 
        Arguments = ConvertInputArg
        DisplayMessageOnMainFailuresGUI("-----INPUT ARGUMENTS-----------------------"); 
        DisplayMessageOnMainFailuresGUI("Network Location     :  "+Arguments[0]); 
        DisplayMessageOnMainFailuresGUI("Alternativ
        DisplayMessageOnMainFailuresGUI("Agency to search     :  "+Argument
        DisplayMessageOnMainFailuresGUI("Reattempt perio
        DisplayMessage
            if (Reaatempt==true){ 
            TpMessage = new TpAdaptationMessage("Remote Communication 
Failure",ReattemptRequest,new TpErrorType("Remote Commun
} 
            else {
Failure",CounterReq
} 
        TpProximityFailure DataTypeMessage = new 
TpProximityFailure(TpMessage,Argument
Arguments[3]),Reaatempt); 
        DataTypeTemlate = (Object)DataTypeMessage;   
        Reaatempt= false;   }     
  if (getCurrentStatus().equalsIgno
        TpAdaptat
Required",CounterRequestID,new TpErrorType("
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        TpLogicUnavailable  DataTypeMessage = new 
TpLogicUnavailable(TpMessage,getInfo().getLocation().toString()); 

ecified.Default 

rs[2]); 
----INPUT ARGUMENTS-----------------------"); 

uresGUI("Network Location     :  "+Arguments[0]); 
ssageOnMainFailuresGUI("Alternative Location :  "+Arguments[1]); 

elease resources    :  "+Arguments[2]); 

Message TpMessage = new TpAdaptationMessage("Critical Resource 
urce Utilization","Worker")); 

(TpMessage,Arguments[0],Arguments[1],Boolean.getBoo

----------------// 

, filter); 

= (IExViewDiagnos) 

iagnostics Agent.");   } 

    return DiagnosticsProxy;} 
-------------------------------------------------------------------------// 

pub View
    A

ryAgent"); 

        DataTypeTemlate = (Object)DataTypeMessage;     }    
  if (getCurrentStatus().equalsIgnoreCase("Critical Resource Utilization")){ 
    boolean releaseResouces = false; 
      if (Parameters[2]==null){ 
        DisplayMessageOnMainFailuresGUI("\nArguments have not been sp
values will be used.");       } 
        Arguments = ConvertInputArgumentsOperationalResources(Paramete
        DisplayMessageOnMainFailuresGUI("-
        DisplayMessageOnMainFail
        DisplayMe
        DisplayMessageOnMainFailuresGUI("R
        DisplayMessageOnMainFailuresGUI("-------------------------------------------"); 
        TpAdaptation
Utilization",CounterRequestID,new TpErrorType("Critical Reso
        TpOperationalResourcesUtilization   DataTypeMessage = new 
TpOperationalResourcesUtilization
lean(Arguments[2])); 
        DataTypeTemlate = (Object)DataTypeMessage;      }  
return DataTypeTemlate;} 
//---------------------------------------------------------
public Object getStatus(){  
    return DataTypeTemlate; } 
//-------------------------------------------------------------------------// 
public void MigrateToNode(int RequestID,TpCreateEntity Message){ 
  Message.ToString();} 
//-------------------------------------------------------------------------// 
public IExViewDiagnos getReferenceToDiagnosticsAgent(){ 
    AgentInfo[] DiagnosticsInfo; 
    RegionProxy = getRegion(); 
    IExViewDiagnos DiagnosticsProxy = null; 
    SearchFilter filter = new SearchFilter(SearchFilter.NAME +"=DiagnosticsAgent"); 
    DiagnosticsInfo = RegionProxy.listAgents(null
        if (DiagnosticsInfo.length != 0) { 
            DiagnosticsProxy 
ProxyGenerator.newInstance(IExViewDiagnos.class, 
DiagnosticsInfo[0].getIdentifier().toString(), ProxyGenerator.SYNC); 
        } else { log("Cannot locate D
        if (DiagnosticsProxy == null) {  log("No Diagnostics Agent.");    } 
    
//

lic IEx Repos getReferenceToRepositoryAgent(){ 
gentInfo[] RepositoryInfo; 

    RegionProxy = getRegion(); 
 = null;     IExViewRepos RepositoryProxy

    SearchFilter filter = new SearchFilter(SearchFilter.NAME +"=Reposito
stAgents(null, filter);     RepositoryInfo = RegionProxy.li

) {         if (RepositoryInfo.length != 0
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            RepositoryProxy = (IExViewRepos) 
lass, 

ing(), ProxyGenerator.SYNC); 
ot locate Repository Agent.");    } 

ull) { log("No Repository Agent.");  } 
oryProxy;} 

--------------------------------------------// 
nitorSystemforCollaboratorAvailability(){ 

fTargetExists; 
etRegion(); 

  IExDiagnosTarget TargetProxy = null; 
archFilter filter = new SearchFilter(SearchFilter.DESCRIPTION+"=Target"); 

 0) { 

nosTarget.class, TargetInfo[0].getIdentifier().toString(), 

t Agent."); 

ould."); 

rn  returnIfTargetExists;} 

); 
argetProxy = null; 

ew SearchFilter(SearchFilter.DESCRIPTION+"=Target"); 
gents(null,filter); 

get.class, TargetInfo[0].getIdentifier().toString(), 

 
latedTargetFailure(); 

----------------------------------------------// 
ingDown(AgentInfo TargetInfo){ 

o; 
meters = new String[3]; 
= "Simulation";  

navailable"; 

ProxyGenerator.newInstance(IExViewRepos.c
RepositoryInfo[0].getIdentifier().toStr
        } else {log("Cann
        if (RepositoryProxy == n
        return Reposit
//-----------------------------
public boolean Mo
    boolean returnI
    RegionProxy = g
  
    Se
    TargetInfo = RegionProxy.listAgents(null,filter); 
        if (TargetInfo.length !=
        TargetProxy = (IExDiagnosTarget) 
ProxyGenerator.newInstance(IExDiag
ProxyGenerator.SYNC); 
        returnIfTargetExists=true;   
        } else { log("Cannot locate Targe
             returnIfTargetExists=false;      } 
        if (TargetProxy == null) {  log("No Target Agent f
            returnIfTargetExists=false; } 
retu
//-------------------------------------------------------------------------// 
boolean TargetSimulatedFailure(){ 
 
boolean SuccessOrNot = true; 
RegionProxy = getRegion(
IExDiagnosTarget T
        SearchFilter filter = n
        TargetInfo = RegionProxy.listA
        if (TargetInfo.length != 0) { 
        TargetProxy = (IExDiagnosTarget) 
ProxyGenerator.newInstance(IExDiagnosTar
ProxyGenerator.SYNC); 
        SuccessOrNot=true;   
        } else {log("Cannot locate Target Agent."); 
             SuccessOrNot=false; } 
        if (TargetProxy == null) { 
            log("No Target Agent fould."); 
            SuccessOrNot=false;  } 
   try {
        TargetProxy.Simu
    }catch (Exception e){e.printStackTrace();   } 
return  SuccessOrNot; } 
//---------------------------
public void TargetIsGo
FailedTarget = TargetInf
String []  SimulatedPara
 SimulatedParameters[0]
 SimulatedParameters[1]= "Collaborator U
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 SimulatedParameters[2]=""; 

----------------------------------------------// 
stemforCorrespondentAvailability(){ 

); 

SCRIPTION+"=Master"); 
terInfo = RegionProxy.listAgents(null,filter); 

(IpPerformanceMonitoringRequest.class, 
rator.SYNC); 

ot locate Master Agent."); 

 returnIfMasterExists=false;  } 
 

----------------------------------------// 
nMainFailuresGUI (String MessageToDisplay){ 

reaText(MessageToDisplay);    } 

---------------------------------------// 

rProxy = null; 

chFilter filter = new SearchFilter(SearchFilter.DESCRIPTION+"=Master"); 
ents(null,filter); 

) { 
  MasterProxy = (WorkerEvent) ProxyGenerator.newInstance(WorkerEvent.class, 

g(), ProxyGenerator.SYNC); 
ot locate Repository Agent.");       } 

aster();        } 
ving Master failed..");      } 

-------------// 

.getLocation().toString();  
w ReadWrite(); 

rties"); 

lementAt(1)+":7002/alternative"  
ementAt(0)+":7000/destination" 

/InformationDesk")){ 
ervers.elementAt(1)+":7000/destination"  

 initialization(SimulatedParameters);} 
//---------------------------
boolean MonitorSy
    boolean returnIfMasterExists; 
    RegionProxy = getRegion(
    IpPerformanceMonitoringRequest MasterProxy = null; 
    SearchFilter filter = new SearchFilter(SearchFilter.DE
     Mas
      if (MasterInfo.length != 0) { 
        MasterProxy = (IpPerformanceMonitoringRequest) 
ProxyGenerator.newInstance
MasterInfo[0].getIdentifier().toString(), ProxyGene
        returnIfMasterExists=true;   
        } else { log("Cann
             returnIfMasterExists=false;        } 
        if (MasterProxy == null) {  log("No Master Agent fould."); 
           
return  returnIfMasterExists; }
//---------------------------------
public void DisplayMessageO
    if (GUIReference!=null){ 
    GUIReference.setStatusA
    else log("The failures GUI is not available.....");} 
//----------------------------------
/**Causes the falure of the Master agent */ 
void stopTheMaster (){ 
    IAgentSystem agencyProxy; 
    WorkerEvent Maste
    RegionProxy = getRegion(); 
    Sear
    MasterInfo = RegionProxy.listAg
        if (MasterInfo.length != 0
          
MasterInfo[0].getIdentifier().toStrin
        } else { log("Cann
        if (MasterProxy == null) {       log("No Repository Agent.");        } 
        try{        MasterProxy.KillM
        catch(Exception e){        log("Remo
}//------------------------------------------------------------
 public  String [] NetworkNodes(){ 
    String CurrentLocation = getInfo()
    ReadWrite ReadFromFile = ne
    Vector  Servers = ReadFromFile.read("./lib/ParticipatingServers.prope
    String [] ParticipatingServers= new String [Servers.size()]; 
 try { 
ParticipatingServers[0]="socket://"+(String)Servers.e
ParticipatingServers[1]="socket://"+(String)Servers.el
        }        catch (Exception writeErr){ writeErr.printStackTrace(); } 
       if (CurrentLocation.equalsIgnoreCase(ParticipatingServers[1]+"
ParticipatingServers[1]="socket://"+(String)S
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return ParticipatingServers; } 
//-------------------------------------------------------------------------// 
String[] ConvertInputArguments(String Arguments){ 
    String [] ConvertedArguments = new String[4]; 
    String s_read = Arguments; 
    int index = 0;   

. Default 

nvertedArguments[0]= NetworkNodes()[0];  
)[1]; 

ve"; 

d = new StringTokenizer(s_read,","); 
){  

elimitered.nextToken(); 
rintln("ConvertInputArguments are the followings :" 

ertedArguments[index]); 

tedArguments[0].equalsIgnoreCase("")||ConvertedAr
dArguments[2].equalsIgnoreCase("")||ConvertedA

nts. Default values will be 

odes()[0];  

ents;  } 
---------// 

mentsOperationalResources(String Arguments){ 

ts; 

fault 

nvertedArguments[0]= NetworkNodes()[0];  

         ==0){ ConvertedArguments[2]="true";                } 
   } 

read,","); 
e (delimitered.hasMoreTokens()){  

               ConvertedArguments[index]=delimitered.nextToken(); 

ertedArguments[index]); 

        if (Arguments==null){ 
        DisplayMessageOnMainFailuresGUI("Input arguments have not been provided
values will be used instead!!"); 
        Co
        ConvertedArguments[1]= NetworkNodes(
        ConvertedArguments[2]="alternati
        ConvertedArguments[3]="10000"; 
        }   else { 
    StringTokenizer delimitere
                    while (delimitered.hasMoreTokens()
                    ConvertedArguments[index]=d
                    System.out.p
+Conv
                    index++; 
                    }    } 
   
    if 
(ConvertedArguments.length<4||Conver
guments[1].equalsIgnoreCase("")||Converte
rguments[3].equalsIgnoreCase("")){ 
    DisplayMessageOnMainFailuresGUI("Malformed input argume
used instead!!"); 
    ConvertedArguments[0]= NetworkN
    ConvertedArguments[1]= NetworkNodes()[1]; 
    ConvertedArguments[2]= "alternative"; 
    ConvertedArguments[3]="10000";    } 
 return ConvertedArgum
//----------------------------------------------------------------
String[] ConvertInputArgu
    String [] ConvertedArguments = new String[3]; 
    String s_read = Argumen
    int index = 0;   
        if (Arguments==null){ 
        DisplayMessageOnMainFailuresGUI("Input arguments have not been provided. De
values will be used instead!!"); 
        Co
        ConvertedArguments[1]= NetworkNodes()[1]; 
       if (CounterRequestID%2
                    else{ConvertedArguments[2]="false";       }    
        else {     StringTokenizer delimitered = new StringTokenizer(s_
                        whil
         
                        System.out.println("ConvertInputArguments are the followings :" 
+Conv
                        index++;   } 
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        } 
        if 

ents[0].equalsIgnoreCase("")||ConvertedAr
.equalsIgnoreCase("")||ConvertedArguments[2].equalsIgnoreCase("")){ 

nFailuresGUI("Malformed input arguments. Default values 

[0]= NetworkNodes()[0];  

rtedArguments;  } 

 void TerminateMonitors(){ 

           
);   

  Object [] ControllerModules= new Object[ControllerCreated.size()]; 
oArray(); 

g ("Trying to remove monitors....."); 
ontrollerModules.length;index++){ 

l){ 

aptationLogicModules();     

ors");        } 

t ( Interface WorkerRequest ).  
rence of the WorkerRequest interface. 

oWorker(){ 
gion(); 

xy.listAgents(null,filter); 

equest) ProxyGenerator.newInstance(WorkerRequest.class, 
String(), ProxyGenerator.SYNC); 

 Agent.");            } 
orkerProxy == null) {  System.out.println("No Worker Agent.");        } 

fo FailedTarget; 

(ConvertedArguments.length<3||ConvertedArgum
guments[1]
            DisplayMessageOnMai
will be used instead!!"); 
            ConvertedArguments
            ConvertedArguments[1]= NetworkNodes()[1]; 
            ConvertedArguments[2]="true";   } 
return Conve
//-------------------------------------------------------------------------// 
public
    int index= 0;  
        if (ControllerCreated!=null){
            ControllerCreated.trimToSize(
          
            ControllerModules=ControllerCreated.t
                        try{ lo
                          for( index= 0; index<C
                                    if (((IExControllerNetMang)ControllerModules[index])!=nul
                                
((IExControllerNetMang)ControllerModules[index]).TerminateAd
} }} 
                    catch (Exception e){ 
                        log ("I cannot terminate monitors......."); 
                        e.printStackTrace();                        } 
                log ("I have terminate  : "+index +"  monit
  ControllerCreated=null;} 
//-------------------------------------------------------------------------// 
/** 
* Gets a reference to Worker Agen
* @return WorkerRequest. A refe
*/ 
WorkerRequest getReferenceT
    IRegion WholeRegionProxy =getRe
    WorkerRequest WorkerProxy = null; 
    SearchFilter filter = new SearchFilter(SearchFilter.DESCRIPTION+"=Worker"); 
    AgentInfo[] WorkerInfo = WholeRegionPro
        if (WorkerInfo.length != 0) { 
            WorkerProxy = (WorkerR
WorkerInfo[0].getIdentifier().to
            log.print(Constants.INFO, "I regain reference to Worker"); 
        } else {    System.out.println("Cannot locate Worker
        if (W
 return WorkerProxy;} 
//-------------------------------------------------------------------------// 
boolean Reaatempt= false; 
int ReattemptRequest= 0; 
AgentInfo[] MasterInfo; 
AgentInfo[] TargetInfo; 
AgentIn
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static String CurrentStatus;   
int CounterRequestID=0; 
Object[] CurrentArguments; 
public static Object DataTypeTemlate; 
/*******************************************************/ 

opper.type.*; 

mmunication of the latter with the Diagnostics, Repository, and Worker 

sitoryObject ){ 
iagnosticsObject; 

,Message); 

iagnos ReferenceToDiagnosticsObject, IExViewRepos 
itoryObject ){ 

ewDiagnos)ReferenceToDiagnosticsObject; 
wRepos)ReferenceToRepositoryObject;  

ge = 
essage); 

ilureProximity(int 
nceToDiagnosticsObject, 

} 

25. View 
package uk.ac.surrey.callisto.pm.adaptation; 
import uk.ac.surrey.callisto.pm.*; 
import de.ikv.grasshopper.agent.*; 
import de.ikv.grasshopper.agency.*; 
import de.ikv.grassh
import de.ikv.grasshopper.communication.*; 
import de.ikv.grasshopper.util.*; 
import java.util.*; 
import java.net.*; 
/** This class specifies the View Module of the Intelligent Adaptation to the  
 * Environment Module. It is instanciated by the Adaptation Logic Module in  
 * order to support co
agents. */ 
public class View implements IInAdaptLogicView{ 
 /**A reference to the Diagnostics agent provided from the Adaptation logic 
 * module */    
 IExViewDiagnos ReferenceToDiagnostics; 

t provided from the Adaptation logic /** A reference to the Repository agen
 * module */   
 IExViewRepos ReferenceToRepository; 
//-------------------------------------------------------------------------// 
public TpAdaptationResult RequestReportFailureCorrespondent(int 

uestID,TpCollaboratorCorrespondentUnavailable Message, IExViewDiagnos Req
ReferenceToDiagnosticsObject, IExViewRepos ReferenceToRepo
   this.ReferenceToDiagnostics =(IExViewDiagnos)ReferenceToD
   this.ReferenceToRepository =(IExViewRepos)ReferenceToRepositoryObject;  
   TpAdaptationResult message = 
ReferenceToDiagnostics.IdentifyFailureCorrespondent(RequestID
   return message;} 
//-------------------------------------------------------------------------/ 
/public TpAdaptationResult ResourceUnavailable(int RequestID,TpResourceUnavailable 
Message,IExViewD

ferenceToReposRe
   this.ReferenceToDiagnostics =(IExVi

y =(IExVie   this.ReferenceToRepositor
t messa   TpAdaptationResul

ReferenceToDiagnostics.IdentifyResourceUnavailable(RequestID,M
   return message;    } 

---------------------// //----------------------------------------------------
rtFapublic TpAdaptationResult RequestRepo

RequestID,TpProximityFailure Message,IExViewDiagnos Refere
IExViewRepos ReferenceToRepositoryObject ){ 
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   this.ReferenceToDiagnostics
   this.ReferenceToRepository =(IExViewRepos)ReferenceToRepositoryObject;  

 =(IExViewDiagnos)ReferenceToDiagnosticsObject; 

RequestID,Message); 

// 
D, 

ewDiagnos)ReferenceToDiagnosticsObject; 
positoryObject;  

ilization(RequestID,Message); 

 Message, IExViewDiagnos ReferenceToDiagnosticsObject, 
xViewRepos ReferenceToRepositoryObject ){ 

DiagnosticsObject; 
toryObject;  

te(ReferenceToDiagnostics).MigrateToNode(RequestID,Tp

---------------------------------------// 
t RequestID,TpCreateEntity 

os)ReferenceToRepositoryObject;  

n SuccessfulOrNotResponse = 

tID,new 
2]); 

pAdaptationResult(new 
alse",RequestID ,new TpErrorType("Create entity", 

Someone")),true,"OK",Message.Entity, new Object[2]); } 

------------// 
ID,Object Message){ 

a", new 

--// 
tus Message,IExViewDiagnos ReferenceToDiagnostics){ 

rRef= null; 

tReferenceToWorkerToReportStatus(ReferenceToDiagnostics); 

   TpAdaptationResult message = 
ReferenceToDiagnostics.IdentifyProximityFailure(
   return message;} 
//-------------------------------------------------------------------------
public TpAdaptationResult RequestReportCriticalResourceUtilization(int RequestI
TpOperationalResourcesUtilization Message, IExViewDiagnos 
ReferenceToDiagnosticsObject, IExViewRepos ReferenceToRepositoryObject ){ 
   this.ReferenceToDiagnostics =(IExVi
   this.ReferenceToRepository =(IExViewRepos)ReferenceToRe
   TpAdaptationResult message = 
ReferenceToDiagnostics.IdentifyCriticalResourceUt
   return message;} 
//-------------------------------------------------------------------------// 
public void MigrateToNode(int RequestID,Object TpMessage,String 
MessageType,TpNodeToMigrate
IE
   this.ReferenceToDiagnostics =(IExViewDiagnos)ReferenceTo
   this.ReferenceToRepository =(IExViewRepos)ReferenceToReposi
getReferenceToWorkerToMigra
Message,MessageType, Message);} 
//----------------------------------
public TpAdaptationResult CreateEntity(in
Message,IExViewRepos ReferenceToRepositoryObject ){ 
   this.ReferenceToRepository =(IExViewRep
   TpAdaptationResult message; 
   boolea
ReferenceToRepository.CreateEntity(RequestID,Message); 
    if (SuccessfulOrNotResponse){ 
        message = new TpAdaptationResult(new TpAdaptationMessage("True",Reques
TpErrorType("Create entity", "Someone")),true,"OK",Message.Entity, new Object[
    } else {   message = new T
TpAdaptationMessage("F
"
   return message; } 
//-------------------------------------------------------------
public TpAdaptationResult AdaptationCommand(int Request
   TpAdaptationResult message = new TpAdaptationResult(new 
TpAdaptationMessage("",1,new TpErrorType("Error", "Error1")),true,"OK","Malaki
Object[2]); 
   return message;} 
//-----------------------------------------------------------------------
public void ReportStatus(TpSta
  IExStatusReportView Worke
                try{           WorkerRef = 
ge
                } catch (Exception e) {     } 
                if (WorkerRef!=null){ 
                 try{ 
                    WorkerRef.ReportStatus(Message); 
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                } catch (Exception e) {               System.out.println("Failed to pass report status to 
 } 

------------------------------------// 
tatus Message,IExViewDiagnos ReferenceToDiagnosticsObject ){ 

ce to Worker Agent."); 

intln("Failed get pass set status to Worker 

-------------------// 
xStatusReportView getReferenceToWorkerToReportStatus(IExViewDiagnos 

Ref oD
    I sRe  

nosticsObject.getReferenceToWorker(); 

g(), ProxyGenerator.SYNC); 

em.out.println("No Worker Agent.");        } 

--------------------------------------------// 
tReferenceToWorkerToMigrate(IExViewDiagnos 

arrier = null; 
nceToWorker(); 

tring(), 

n("Cannot locate Worker Agent.");           } 
er == null) { System.out.println("No Worker Agent.");      } 

--------// 

WithRepositoryAndDiagnostics 

port uk.ac.surrey.callisto.pm.*; 
port uk.ac.surrey.callisto.pm.adaptation.UpdateProperties.ReadWrite; 

per.type.*; 

Worker Agent.");      }               }
//-------------------------------------
public void SetStatus(TpS
  IExStatusReportView WorkerRef= null; 
                  try{     WorkerRef = 
getReferenceToWorkerToReportStatus(ReferenceToDiagnosticsObject); 
                } catch (Exception e) { 
                    System.out.println("Failed get referen
                    e.printStackTrace();                } 
                if (WorkerRef!=null){ 
                 try{ 
                    WorkerRef.SetStatus(Message); 
                } catch (Exception e) { System.out.pr
Agent");   }}}      
//------------------------------------------------------
IE

erenceT iagnosticsObject){ 
ExStatu portView WorkerProxy = null;

    AgentInfo[] WorkerInfo =ReferenceToDiag
        if (WorkerInfo.length != 0) { 
            WorkerProxy = (IExStatusReportView) 

atusReportView.class, ProxyGenerator.newInstance(IExSt
inWorkerInfo[0].getIdentifier().toStr

Cannot locate Worker Agent.");        }         } else {  System.out.println("
        if (WorkerProxy == null) {  Syst
    return WorkerProxy ;} 

---------------------------------//---------------------
IExViewCarrier ge
ReferenceToDiagnosticsObject){ 

rkerProxyC    IExViewCarrier Wo
    AgentInfo[] WorkerInfo =ReferenceToDiagnosticsObject.getRefere
        if (WorkerInfo.length != 0) { 
            WorkerProxyCarrier = (IExViewCarrier) 

(IExViewCarrier.class, WorkerInfo[0].getIdentifier().toSProxyGenerator.newInstance
ProxyGenerator.SYNC); 

rintl        } else {  System.out.p
i        if (WorkerProxyCarr

    return WorkerProxyCarrier ;} 
-----------------------------------------------------------------//--------------------------

} 
 

26. Target
package uk.ac.surrey.callisto.pm.adaptation; 
im
im
import de.ikv.grasshopper.agent.*; 
import de.ikv.grasshop
import de.ikv.grasshopper.util.*; 
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import de.ikv.grasshopper.agency.*; 

mp.beans.*; 

; 

ake passive and active measurements of network performance. Passive 

e return of an 

r snmpget.</li> 
for the synchronization needed when two or more monitors may try to access a 

 of an echo string.</li> 
st its operation.</li></ul> 

oryAndDiagnostics extends StationaryAgent implements 
sTarget,ISystemListener { 

arget"; 

gentSystem AgencyProxyForRepositoryAndDiagnostics; 

 Empty object initialization. */ 
{   } 

----------------------------------------// 
izations required take place 

import de.ikv.grasshopper.communication.*; 
import com.adventnet.sn
import javax.swing.*; 
import javax.swing.border.*; 
import java.awt.*; 
import java.awt.event.*; 
import java.net.*
import java.io.*; 
import java.util.*; 
 
/** 
 * Allows monitors to t
measurements are allowed 
 * through the SNMP protocol, while active measurements are supported via th
'echo' string. Target features include: 
 *  <ul><li>Open access to any SNMP object by providing a wrapper fo
 *  <li>Caters 
Target method at the same time.</li> 
 *  <li>A monitor can load additional MIBs as required.</li> 
 *  <li>Offers support for reply
 *  <li>Inlcudes a simple GUI used to te
 */ 
public class TargetWithReposit
TargetRequest,LocationInfo,IExDiagno
    /* An SNMP target session. */ 
    private SnmpTarget target; 
    /* Logging facilities. */ 
    private Log log; 
    /* The object name. */ 
    private String  name = "T
   /* A reference to the Interface of the agency*/ 
    IA
    AgentInfo DiagnosticsAgentInfo = null;   
    AgentInfo RepositoryAgentInfo = null;   
    /**
    public TargetWithRepositoryAndDiagnostics() 
//--------------------------------------------------------
    /** Specifies agent behaviour. The SNMP initial
     * here. This agent has no other behaviour while in existence. Instead, it 
     * waits passively for requests of network information. 
     */ 
    public void live() { 
        AgencyProxyForRepositoryAndDiagnostics = getAgentSystem(); 
        CreateRepositoryAndDiagnosticsAgents(); 
        // Enable logging. 
        log = new Log(); 
        log.enabled = true; 
        log.name = name; 
        // Get properties. 
        Properties snmp = new Properties(); 
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        try { 
snmp.properties"); 

ad(in); 

, "SNMP properties successfully read from file."); 

ailed to read SNMP properties from file."); 
, e.toString());        

t("mib_path") + (String)snmp.get("default_mib")); 

   } 

tion e) {    log("failed to remove ourselves", e); }    } 
--------------------------------------// 

ddress.getLocalHost()).getHostAddress(); 

tants.ERROR, "Local host address error."); 
.DEBUG, e.toString());        }      

---------------------------------------------------------------// 

 getDescription() { 

-------------------------------------------------------// 

entionProxy = null; 

rkerExtentionAgentInfo = RegionProxy.listAgents(null,filter); 

orkerExtentionProxy = (IExTargetFailure) 
.newInstance(IExTargetFailure.class, 

    } 

            FileInputStream in = new FileInputStream("lib/
            snmp.lo
            in.close(); 
            log.print(Constants.INFO
        } catch (Exception e) { 
            log.print(Constants.ERROR, "F
            log.print(Constants.DEBUG
        } 
        target = new SnmpTarget(); 
        loadMIB((String)snmp.ge
  synchronized(waitLock) { 
    try { waitLock.wait(); // wait for notification   } 
    catch(InterruptedException e) {log("interrupted: proceeding");
  }  try {  remove();  } 
  catch(Excep
//----------------------------------------------------------
    /** 
     * Provide the agent name. 
     * @return A name.     */ 
    public String getName() { 
         // Create object name. 
        String address = null; 
        try {          address = (InetA
        } catch (Exception e) { 
            log.print(Cons
            log.print(Constants
          name = "Target" + address; 
        return name;    } 
//---------------------------------
    /** 
     * Provide an agent description. 
     * @return the description. 
     */ 
    public String
    return "Target";    } 
//-----------------------------------------
 public void beforeRemove() { 
    IRegion RegionProxy = getRegion(); 
    IExTargetFailure WorkerExt
    AgentInfo [] WorkerExtentionAgentInfo; 
    AgentInfo TargetInfo= getInfo(); 
            SearchFilter filter = new 
SearchFilter(SearchFilter.DESCRIPTION+"=WorkerExtentionAgent"); 
            Wo
            if (WorkerExtentionAgentInfo.length != 0) { 
            W
ProxyGenerator
WorkerExtentionAgentInfo[0].getIdentifier().toString(), ProxyGenerator.SYNC); 
            } else { log("Cannot locate WorkerExtentionAgent.");   
            if (WorkerExtentionProxy == null) { 
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                log("No WorkerExtentionAgent fould.");            } 
ntionProxy.TargetIsGoingDown(TargetInfo);    } 

nceToWorkerExtentionAgent().DisplayMessageOnMainFailuresGUI( 

orkerExtentionAgent");    }} 
--------------------------------------------------// 

 of the targeted node. 
   * @ mmunity The SNMP community. 

g port, 

                                     String timeout) { 
     
 se a get bean to perform SNMP operations. 

e community if specified. 
ity); 

eters, if specified. 

ger.parseInt(port)); 

); 

 while preparing SNMP session."); 
 

 request 

INFO, "SNMP reqest error."); 
ts.DEBUG, target.getErrorString());        } 

------------------------------------------------// 

    try {        WorkerExte
    catch (Exception e){    log ("Failed to communicate to the WorkerExtentionAgent");   } 
    try {  getRefere
getName()+" has failed"); 
        
    }    catch (Exception e){ log ("Failed to communicate to the W
//----------------------------------------------
    /* BEGIN: TargetRequest Interface */ 
    /** 
     * Perform an snmpget (Using SNMP v2C). 
     * @param oids A list of object IDs. 
     * @param targetHost The address
  param co
     * @param port The port. 
     * @param retries Number of retries if failed. 
     * @param timeout Timeout in seconds. 
     * @return The result. 
     */ 
public synchronized String[] snmpget(String[] oids, 
                                         String targetHost, 
                                         String community, 
                                         Strin
                                         String retries, 
    

    
// U n SNMP tar

        target.setObjectIDList(oids); 
st);         target.setTargetHost(targetHo

        if (community != null) // Set th
            target.setCommunity(commun
        try { // Set the timeout/retries/port param
            if (port != null) 

TargetPort(Inte                target.set
            if (retries != null) 

ries(Integer.parseInt(retries)                target.setRet
            if (timeout != null) 
               target.setTimeout(Integer.parseInt(timeout));  
        } catch (NumberFormatException e) { 

FO, "An error occured            log.print(Constants.IN
            log.print(Constants.DEBUG, e.toString());
        } 
        String result[] = target.snmpGetList();  // do a get

            if (result == null) { 
ts.            log.print(Constan

            log.print(Constan
        return result; 
     } 

----------//--------------------------------------
    /** 
     * Load an additional MIB file. 
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     * @param The path and filename of the MIB. 

 synchronized void loadMIB(String mib) { 
   try { 

MIB loaded succesfully."); 

onstants.ERROR, "Failed to load the specified MIB."); 
tring()); 

--------------------------------------// 

e measurements of network performance. 

  /* END: TargetRequest Interface */ 
//---------------- ----------------------------------------// 
//B

y - Free memory)*/ 

llocatedMemory; 
ime().freeMemory(); 

e().totalMemory(); 
ory; 

----------------------------------------------------// 
 each Agency*/ 

erOfAgents() 

Address = getInfo().getLocation(); 
roxyGenerator.newInstance(IAgentSystem.class,agencyAddre

Id(),agencyAddress); 
Proxy.listAgents(new SearchFilter()); 

k.ac.surrey.callisto.pm.adaptation.

   try { 

     */ 
public
     
            target.loadMibs(mib); 
            log.print(Constants.INFO, mib + " 
        } catch (Exception e) { 
            log.print(C
            log.print(Constants.DEBUG, e.toS
        }    }   
//----------------------------------------------------------
   /** 
     * Allows for activ
     * @param test The test string. 
     * @return The test string echoed. 
     */ 
public synchronized byte[] echo(byte[] test) { 
        return test;    } 
  

----------------------------------------
EGIN: LocationInfo Interface  

/** Gets the Allovated memory (Total memor
public long getAllocMemory() 

,a{    long freeMemory,totalMemory
t    freeMemory = Runtime.getRun

    totalMemory = Runtime.getRuntim
    allocatedMemory = totalMemory - freeMem
return allocatedMemory;} 

----//----------------------------------------
r of Agents from/**Gets the numbe

bpublic int getNum
{    IAgentSystem agencyProxy; 
    AgentInfo[] remoteAgents; 
    //get proxy of local agency 

entSystem();     agencyProxy = getAg
    GrasshopperAddress agency
gencyProxy=(IAgentSystem)Pa

ss.generateAgentSystem
    remoteAgents = agency
return remoteAgents.length-1; } 

nterface  //END: LocationInfo I
//------------------------------------------------------------------------------------------------// 

iagnosticsAgents(){  public void CreateRepositoryAndD
    try { 
    DiagnosticsAgentInfo = 

ositoryAndDiagnostics.createAgent("uAgencyProxyForRep
DiagnosticsAgent",getInfo().getCodebase(),null,null);    } 
    catch (AgentCreationFailedException e){ 
    log("Failed to create Diagnostics Agent"); 
    e.printStackTrace();    }     
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    RepositoryAgentInfo = 
AgencyProxyForRepositoryAndDiagnostics.createAgent("uk.ac.surrey.callisto.pm.adaptation.

ception e){ 
 Agent"); 

*************************************************// 

tUnavailable Message){ 
tionResult(new 

"",checkForResourceAvailability("null_p

-----------------------------------------------------// 

nResult message = new TpAdaptationResult(new TpAdaptationMessage("Target 
urceAvailability(Messag

onResult ReportProximityFailure(int ReportID, TpProximityFailure 

e.MessageID,Message.Error),true,"","", 

---------------------------------// 

                               TpOperationalResourcesUtilization Message){ 

lt(new 
get 

e,"","",checkForResourceAvailability(Messag

age.Error),true,"","",checkForResourceAvailability("null_p

oWorkerExtentionAgent(){ 
ionAgentInfo; 

RepositoryAgent",getInfo().getCodebase(),null,null);     } 
    catch (AgentCreationFailedEx
    log("Failed to create Repository
    e.printStackTrace();    } } 
//**************
public TpAdaptationResult ReportFailureCorrespondent(int ReportID,  
                                                     TpCollaboratorCorresponden
   TpAdaptationResult message = new TpAdapta
TpAdaptationMessage("Target 
Agent",Message.MessageID,Message.Error),true,"",
lace")); 
   return message; } 
//--------------------
public TpAdaptationResult ReportResourceUnavailable(int 
RequestID,TpResourceUnavailable Message){ 
TpAdaptatio
Agent",Message.MessageID,Message.Error),true,"","",checkForReso
e.ResourceName)); 
   return message; } 
//-------------------------------------------------------------------------// 
public TpAdaptati
Message){ 
   TpAdaptationResult message = new TpAdaptationResult(new  
   TpAdaptationMessage("Target Agent",Messag
   checkProximityFailures(Message)); 
      return message; } 
//----------------------------------------
public TpAdaptationResult ReportCriticalResourceUtilization(int ReportID,  
                             
     
   //TpAdaptationResult message = new TpAdaptationResu
TpAdaptationMessage("Tar
Agent",Message.MessageID,Message.Error),tru
e.NetworkLocation)); 
   TpAdaptationResult message = new TpAdaptationResult(new 
TpAdaptationMessage("Target 
Agent",Message.MessageID,Mess
lace")); 
   return message;  
} 
public void SimulatedTargetFailure(){ 
  synchronized(waitLock) { 
    waitLock.notify(); 
  }}//-------------------------------------------------------------------------// 
public IExPrintStatutsMessages getReferenceT
    AgentInfo[] WorkerExtent
    IRegion RegionProxy = getRegion(); 
    IExPrintStatutsMessages WorkerExtentionAgentProxy = null; 
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        SearchFilter filter = new 
SearchFilter(SearchFilter.DESCRIPTION+"=WorkerExtentionAgent"); 

     rke h != 0) { 
     rke ExPrintStatutsMessages) 

essages.class, 
toString(), ProxyGenerator.SYNC); 
xtentionAgent.");        } 

y == null) {log("No WorkerExtentionAgent.");  } 
} 
-----------------------------// 

Failure Message){ 
t [3]; 

ong(getAllocMemory()); 
Info[1]= new Integer(getNumberOfAgents()); 

res (Message)); 

ssage.AgencyName; 

se("alternative")){ 
";    } 

= "NAME="+AgencyToSearch;    } 

Name){ 

Memory()); 
mberOfAgents()); 

(checkPlaceAvailability (resourceName)); 

rchAgency)); 

        WorkerExtentionAgentInfo = RegionProxy.listAgents(null,filter); 
   if (Wo rExtentionAgentInfo.lengt
       Wo rExtentionAgentProxy = (I

ProxyGenerator.newInstance(IExPrintStatutsM
WorkerExtentionAgentInfo[0].getIdentifier().

te WorkerE        } else {         log("Cannot loca
        if (WorkerExtentionAgentProx
 return WorkerExtentionAgentProxy;

----//----------------------------------------
Object [] checkProximityFailures(TpProximity

 new Objec    Object [] ProximityFailureInfo=
Info[0]= new L    ProximityFailure

e    ProximityFailur
    ProximityFailureInfo[2]= new Boolean(DiagnosProximityFailu
return ProximityFailureInfo;   } 
 
//-------------------------------------------------------------------------// 

ailure Message){ boolean DiagnosProximityFailures (TpProximityF
   boolean AgencyExists=false;

encyToSearch= Me  String  Ag
  String SearchAgency=null; 

 AgencyList[]= null;   AgentSystemInfo
    if (AgencyToSearch.equalsIgnoreCa

= "NAME=alternative    SearchAgency
    else{    SearchAgency
    try { 

   }   AgencyList = getRegion().listAgencies(null,new SearchFilter(SearchAgency)); 
    catch (Exception e){    System.out.println("System not found");    } 
   if ((AgencyList != null) && (AgencyList.length > 0)) {    AgencyExists= true;   } 
   else { System.out.println("The Agency " + AgencyToSearch+" not found "); 
        AgencyExists=false;  } 
  return AgencyExists;  } 
 
Object [] checkForResourceAvailability( String resource

 Object [3];     Object [] ResourceAvailability= new
    ResourceAvailability[0]= new Long(getAlloc

(getNu    ResourceAvailability[1]= new Integer
    ResourceAvailability[2]= new Boolean
return ResourceAvailability;       } 

// //-------------------------------------------------------------------------
boolean checkPlaceAvailability (String AgencyToSearch){ 

s=false;   boolean AgencyExist
  String SearchAgency=null; 
  AgentSystemInfo AgencyList[]= null; 
   
    if (AgencyToSearch.equalsIgnoreCase("null_place")){ 
    SearchAgency= "NAME=alternative"; 
    }    else{  SearchAgency= "NAME="+AgencyToSearch;    } 
    AgencyList = getRegion().listAgencies(null,new SearchFilter(Sea
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        if ((AgencyList != null) && (AgencyList.length > 0)) { 
toString(); 

 } 
-----// 

gentSystemInfo info) {  info.toString();   } 

gentInfo info) { } 

blic void placeAdded(PlaceInfo info) { } 

***** ***** ***** *****// 
rotec d Obj t wait

rey.callisto.pm.adaptation; 
.*; 

ion.UpdateProperties.*; 

ities and  

wRepos { 

fore the invoke of the  

 */ 

---------// 

         AgencyList[0].
         AgencyExists= true;      } 
  return AgencyExists; 
//--------------------------------------------------------------------
public void agencyAdded(A
public void agencyRemoved(AgentSystemInfo info) {  info.toString();   } 
public void agentAdded(AgentInfo info){ } 
public void agentChanged(AgentInfo info) { }     
public void agentRemoved(A
public  Identifier getIdentifier() {    return (new Identifier()); } 
 pu
 public void placeChanged(PlaceInfo info) { } 
 public void placeRemoved(PlaceInfo info){ } 
// * * *********************************************
 p te ec Lock = new Object();} 
 

27. RepositoryAgent  
package uk.ac.sur
import uk.ac.surrey.callisto.pm
import uk.ac.surrey.callisto.pm.adaptat
import de.ikv.grasshopper.agent.*; 
import de.ikv.grasshopper.type.*; 
import de.ikv.grasshopper.util.*; 
import de.ikv.grasshopper.agency.*; 
import de.ikv.grasshopper.communication.*; 
import java.util.*; 
import java.net.*; 
import javax.swing.JOptionPane; 
import javax.swing.*; 

ork management ent/** This agent creates the required netw
 *  sends them to the desired network location.*/ 

gent implements IExViepublic class RepositoryAgent extends StationaryA
     /** The object's name. */ 
   priva e String name t  = null; 
   /** Logging facility. */ 
    Log  log = new Log(); 
   /*** Counters the entities that have been created be
    * agent is called   */ 
    int counter =0; 
       /** States if the creation of an entity was successful or not  
    boolean returnStatus; 
    /** Creation arguments for the Worker agent.  */ 
    TpCreationArgumements WorkerInitializationArguments= null; 
 
 
//----------------------------------------------------------------
  public void live() {} 
//-------------------------------------------------------------------------//  

 

Page 109  



 

 public void init(Object[] args) { 
//-------------------------------------------------------------------------//     
  public void

 } 

 action() { 
reated so far  : "+ counter+"  entities", 

----------------------------------------// 

 
me;} 

---------------//    

 Message. A TpCreateEntity data type that specifies the entity and  

estID, TpCreateEntity Message){ 
 

r")){ 

tring().equalsIgnoreCase("Correspondent")){ 

gent(Message);    } 
se("Logic name")){ 

          Create(RequestID,Message);        } 
      else {            CreateCreationAgent(Message);         } 
 }   return returnStatus;  } 
-------------------------------------------------------------------------//    

/** 
    * s th y where the entity will be dispatched 

 type that specifies the entity  

ity Message){ 
ress locationToMove= new 

tring());  
nToMove.getHost());  

tionToMove.getProtocol());  
tionToMove.getPort());  

onToMove.getPlace());  

ryOtherPorts()); } 

network  

  

    JOptionPane.showMessageDialog(null, "I have c
"Repository Agent",1,null);     } 
//---------------------------------
  public String getName() { name = "RepositoryAgent"; 
  return name;} 
//-------------------------------------------------------------------------//
public String getDescription(){  return na
//----------------------------------------------------------
//-------------------------------------------------------------------------// 
 /** Creates an entity. 
 * @param RequestID. The increasing number of the request 
 * @param
 * the network location that this entity will be dispatched */ 
public boolean CreateEntity(int Requ
   counter++;
   String CurrentLocation = getInfo().getLocation().toString(); 
    if (Message.Entity.toString().equalsIgnoreCase("Collaborato
    checkPlaceState(Message); 
    CreateCreationAgent(Message);     } 
   if (Message.Entity.toS
    checkPlaceState(Message); 
    CreateCreationA
   if (Message.Entity.toString().equalsIgnoreCa
     checkPlaceState(Message); 
        if (CurrentLocation.equalsIgnoreCase(Message.NetworkLocation) ){ 
  
  
  
//

 Check e place and the agenc
    * @param Message. A TpCreateEntity data
    */ 

te(TpCreateEntvoid checkPlaceSta
d    GrasshopperAd

GrasshopperAddress(Message.NetworkLocation); 
    :"+locationToMove.toS    System.out.println("The address is the following  

    System.out.println("The host is the following         :"+locatio
tocol is the following     :"+loca    System.out.println("The pro

    System.out.println("The port is the following         :"+loca
    System.out.println("The place is the following        :"+locati
    System.out.println("The agency name is the following  
:"+locationToMove.getAgencyName());  

e.t    System.out.println("The try other ports is            :"+locationToMov
//-------------------------------------------------------------------------// 

e    /* Creates the creation agent that will be then transfered to th
    * location where it will create the desired entity 
    * @param Message. A TpCreateEntity data type that specifies the entity and
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    */ 
void CreateCreationAgent(TpCreateEntity Message){ 
    int state =0; 
    String address = null; 
    String agencyAddress = null; 
    IAgentSystem agencyProxy = getAgentSystem(); 
    AgentInfo mobileAgentInfo = null; 
    Object [] args = new Object [3]; 
        try { 
           address = (InetAddress.getLocalHost()).getHostAddress(); 
          } catch (Exception e) { 
            log.print(Constants.ERROR, "Local host address error."); 
            log.print(Constants.DEBUG, e.toString());         }  
    agencyAddress="socket://"+address+":7000/destination";       
    if (Message.NetworkLocation.toString().equalsIgnoreCase(agencyAddress)){ 

 

getC

        log("Failed to create Creation Agent."); 

){ 

(); 

omponent[index].getLocation().toSt

gentSystem().removeAgent(SearchForAnyLogicComponent[index].getIdentifier()); 

    state =1;} 
    args[0] = new Integer(state);                 // state 
    args[1] = Message.NetworkLocation.toString();//location  
    args[2] = Message.Entity.toString();// entity 
if (Message.Entity.toString().equalsIgnoreCase("Correspondent")){
//String masterAdrs = Message.NetworkLocation.toString().substring(0,24); 
//args[1] =masterAdrs+"7000/destination";  
args[1] = NetworkNodesMaster();} 
   try {       mobileAgentInfo = 
agencyProxy.createAgent("uk.ac.surrey.callisto.pm.adaptation.CreationAgent",getInfo().
odebase(),null,args); 
            returnStatus=true; 
        } catch (AgentCreationFailedException e) { 
    
            e.printStackTrace(); 
            returnStatus=false;            }} 
//-----------------------------------------------------------------------------------------------------/ 
//**  Creates an entity locally.*/ 
public void Create(int RequestID, TpCreateEntity Message
   int index=0; 
   String CurrentLocation = getInfo().getLocation().toString
   String entityToCreate= "Logic"; 
   IRegion RegionProxy = getRegion(); 
   AgentInfo [] SearchForAnyLogicComponent; 
   AgentInfo AgentInfo = null; 
   IAgentSystem agencyProxy = getAgentSystem(); 
   SearchFilter filter = new SearchFilter(SearchFilter.NAME+"=Logic"); 
   SearchForAnyLogicComponent = RegionProxy.listAgents(null,filter); 
    for(index=0;index<SearchForAnyLogicComponent.length;index++){ 
            if 
CurrentLocation.equalsIgnoreCase(SearchForAnyLogicC
ring())){ 
                try { 
getA
                    log("Logic removed with success...");                 } 
            catch(Exception e)  {    log("Removing Logic failed..");       }          }    } 
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    log("Now I create the   :"+entityToCreate); 
    try {      AgentInfo = 
agencyProxy.createAgent("uk.ac.surrey.callisto.pm.adaptation.Logic",getInfo().getCodebase(

ull,null);      }  

ng();  

ers.properties"); 

ementAt(0)+":7002/alternative"        
n"Particip

ngServers[2]="socket://"+(String)Servers.elementAt(1)+":7000/destination"   
  }      

rs[1]+"/InformationDesk")){ 

 

 

    /  ins */    
    Calendar rightNow=null; 

m     */ 

   */ 
og(); 
escription of this agent 

f this agent*/ 
cription() { 

),n
      catch (AgentCreationFailedException e) { 
       log("Failed to create the entity"+entityToCreate);         } } 
//-------------------------------------------------------------------------//  
public String NetworkNodesMaster(){ 
    String CurrentLocation = getInfo().getLocation().toStri
    ReadWrite ReadFromFile = new ReadWrite(); 
    Vector  Servers = ReadFromFile.read("./lib/ParticipatingServ
    String [] ParticipatingServers= new String [3]; 
    String NodeToSendMaster= null; 
 try     { 
        ParticipatingServers[0]="socket://"+(String)Servers.el
ParticipatingServers[1]="socket://"+(String)Servers.elementAt(0)+":7000/destinatio
ati
        catch (Exception writeErr){          writeErr.printStackTrace();    
       if (CurrentLocation.equalsIgnoreCase(ParticipatingServe
        NodeToSendMaster= ParticipatingServers[2];        } 
      if (CurrentLocation.equalsIgnoreCase(ParticipatingServers[2]+"/InformationDesk")){
        NodeToSendMaster= ParticipatingServers[1];        } 
return NodeToSendMaster; } 
//-------------------------------------------------------------------------// 
} 

28. Logic  
package uk.ac.surrey.callisto.pm.adaptation; 
import uk.ac.surrey.callisto.pm.*; 
import de.ikv.grasshopper.agent.*; 
import de.ikv.grasshopper.agency.*; 
import de.ikv.grasshopper.communication.*; 
import de.ikv.grasshopper.util.*; 
import java.util.*; 
/** * This class represents a logic that the IAEM  
 * calls its creation.*/ 

 {public class Logic extends StationaryAgent implements IExLogic
 
    /** The current date and time in string form    */ 
    String CurrentTime= null; 

**    An tance of the Calendar class     

    /**     The current date and time in Date for
    Date CurrentDate=null; 
    /**    Log facility
    Log log= new L
/** Provides the d
 @return The description o
public String getDes
    return "Logic component responsible to provide the current time";    } 
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/** Provides the name of this agent 
 @return The name of this agent 
*/     
    
public String getName() {    return "Logic";    } 

"removed from the execution 

w.getTime();    } 

 agent's instance creation 
e of the logic */ 

cation.*; 

ment  

ent implements IExViewDiagnos { 

-----------------------------------// 

-----------------// 

--------------------------------------// 

/** It is called before the agent remove */ 
public void  beforeRemove(){    log(getDescription()+ 
environment");} 
public void init(Object[] creationArgs) { 
    rightNow = Calendar.getInstance(); 
    CurrentTime=rightNow.getTime().toString(); 
    CurrentDate=rightNo
public void live() { 
    log(getDescription()+ " has been created"); 
    log("Time of creation "+CurrentTime); } 
/**Provides the date and time of this
@return The creation date and tim
public Date getCreationTime(){ return CurrentDate; }} 
 

29. DiagnosticsAgent  
package uk.ac.surrey.callisto.pm.adaptation; 
import de.ikv.grasshopper.agent.*; 
import de.ikv.grasshopper.type.*; 
import de.ikv.grasshopper.util.*; 
import de.ikv.grasshopper.agency.*; 

ommuniimport de.ikv.grasshopper.c
import de.ikv.grasshopper.agency.*; 
import uk.ac.surrey.callisto.pm.*; 
import java.util.*; 
import java.net.*; 

rn/** Provides diagnostic services to the Intelligent Adaptation to the Envi
nosted.*/ * system in order for a failure to be verified nad diag

sAgent extends StationaryAgpublic class Diagnostic
 /* The object name. */ 
    private String name = null; 
  
 /*Simple log facility*/ 
    Log log = new Log(); 
//----------------------------------------------------------------------------------------------------// 
  public void live() {} 
//----------------------------------------------------------------------------------------------------// 
  public void init(Object[] args) {} 
//-----------------------------------------------------------------
  public String getName() {    name = "DiagnosticsAgent"; 
     return name;    } 

---------------------------------------------------------//--------------------------
public String getDescription(){ return name;} 

-------------//------------------------------------------------
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public TpAdaptationResult IdentifyFailureCo
ReportID,TpCollaboratorCorrespondentUnavailable M

rrespondent(int 
essage )  { 

 TpAdaptationResult IdentifyResourceUnavailable(int 

argetAgent = 

uestID,Message); 

---------------------------------------------------------------------------------------------// 

 ){ 
 (IExDiagnosTarget) 

ceToTargetAgent.ReportProximityFailure(ReportID,Message); 

------------------------------------------------------------------------------------// 
fyCriticalResourceUtilization(int ReportID, 

 = (IExDiagnosTarget) 

D,Message); 

-----------------------------------------------// 
t(){ 

Region(); 

fo[0].getIdentifier().toString(), 

No Target Agent.");        } 

-----------------------// 

er"); 
ents(null,filter); 

IExDiagnosTarget ReferenceToTargetAgent = (IExDiagnosTarget) 
getReferenceToTargetAgent(); 
   TpAdaptationResult message = 
ReferenceToTargetAgent.ReportFailureCorrespondent(ReportID,Message); 
return message;} 
//----------------------------------------------------------------------------------------------------// 
public
RequestID,TpResourceUnavailable Message){ 
 IExDiagnosTarget ReferenceToT
(IExDiagnosTarget)getReferenceToTargetAgent(); 
   TpAdaptationResult message = 
ReferenceToTargetAgent.ReportResourceUnavailable(Req
return message;} 
//-------
public TpAdaptationResult IdentifyProximityFailure(int ReportID,TpProximityFailure 
Message
IExDiagnosTarget ReferenceToTargetAgent =
getReferenceToTargetAgent(); 
   TpAdaptationResult message = 
Referen
return message;} 
//----------------
public TpAdaptationResult Identi
TpOperationalResourcesUtilization Message){ 
   IExDiagnosTarget ReferenceToTargetAgent
getReferenceToTargetAgent(); 
   TpAdaptationResult message = 
ReferenceToTargetAgent.ReportCriticalResourceUtilization(ReportI
return message;} 
//-----------------------------------------------------
public IExDiagnosTarget getReferenceToTargetAgen
    AgentInfo[] TargetInfo; 
    IRegion WholeRegionProxy = get
    IExDiagnosTarget TargetProxy = null; 
    SearchFilter filter = new SearchFilter(SearchFilter.DESCRIPTION+"=Target"); 
    TargetInfo = WholeRegionProxy.listAgents(null,filter); 
        if (TargetInfo.length != 0) { 
            TargetProxy = (IExDiagnosTarget) 
ProxyGenerator.newInstance(IExDiagnosTarget.class, TargetIn
ProxyGenerator.SYNC); 
        } else {            log("Cannot locate Target Agent.");            } 
        if (TargetProxy == null) {            log("
return TargetProxy;} 
//-----------------------------------------------------------------------------
public AgentInfo[] getReferenceToWorker(){ 
    AgentInfo[] WorkerInfo; 
    IRegion WholeRegionProxy = getRegion(); 
    SearchFilter filter = new SearchFilter(SearchFilter.DESCRIPTION+"=Work
    WorkerInfo = WholeRegionProxy.listAg
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    if (WorkerInfo.length == 0) {        log("Cannot locate Worker Agent.");        } 

--------------------------------------//} 

to.pm.adaptation.*; 

 

--------------------     
o create localy. 

location field is where the Repository agent 

return WorkerInfo;} 
//-----------------------------------------------------

30. CreationAgent 
package uk.ac.surrey.callisto.pm.adaptation; 
import uk.ac.surrey.callis
import uk.ac.surrey.callisto.pm.*; 
import de.ikv.grasshopper.agent.*; 
import de.ikv.grasshopper.agency.*; 
import de.ikv.grasshopper.type.*; 

cation.*; import de.ikv.grasshopper.communi
import de.ikv.grasshopper.util.*; 
import java.util.*; 
import java.net.*; 
import de.ikv.grasshopper.communication.GrasshopperAddress;
import javax.swing.JOptionPane; 

 remote agency and creates an  /** This class realizes an agent that moves to a
 * entity.After this creation removes its self from the execution environment. */ 
public class CreationAgent extends SmartAgent { 
    /** Provides data state.   */ 
    int state; 

 */     /** The location to migrate in order to create the desired network entity.   
    String location; 
    /** The desired network entity.   */ 
    String entity; 
    String CreateEntity; 
//-----------------------------------------------------------------------------

 arguments are the location and the entity that has t    /**Creation
    *@param state : 0 or 1 . O if the address of the 
is located. 
    *@param location. A Grasshopper address where the new entity will be created 
    *@param entity. The entity to be created.   */  
   public void init(Object[] creationArgs) { 
    /* state = 0;*/ 
        Integer stateAsInteger = (Integer)creationArgs[0]; 

e();         state = stateAsInteger.intValu
        System.out.println("The state is "+ state); 
        location =(String)creationArgs[1]; 
        entity= (String)creationArgs[2];    } 

----------------------------------------     //---------------------------------------------------------
    public String getName() {        return "CreationAgent";    } 
//-------------------------------------------------------------------------------------------------     
    public void live() { 
       String entityToDisplay = "";  
            if(entity.equalsIgnoreCase("Collaborator")){ 
                entityToDisplay="Target Agent";            } 
            else if(entity.equalsIgnoreCase("Correspondent"))       { 
            entityToDisplay="Master Agent";            } 
      else if (entity.equalsIgnoreCase("Logic name")){ 
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      entityToDisplay="Logic";     } 
        switch(state) { 
            case 0:     if (location != null) { 
                    state = 1; 
          log("Trying to move to the address " + location); 
  try { 
                      boolean AgencyExists=pingAgency(new GrasshopperAddress(location)); 

 agency is  available :"+AgencyExists); 
sts){   move (new GrasshopperAddress(location));} 

 " +location +" does not exist  " 

    
tStackTrace(); 

+  

("Correspondent")){ 
  CreateEntity="Master";} 

  CreateEntity= "Target";} 
e("Logic name")){ 

= "Logic";} 

log("Trying to remove myself from the agency..."); 

catch (Exception e) {log("I failed to remove myself", e); } 

---     

oxy = getAgentSystem(); 

te.equalsIgnoreCase("Master")){ 
oCreate); 

m.Master",getInfo().getCodebase(),null,null

          }        } 

 create the   "+entityToCreate); 

                      System.out.println("The
                                  if (AgencyExi
                                    else{  
                                       log("Abort migration because agency
); 
                                        try {    this.remove();  } 
                                        catch (Exception e) {printStackTrace(); 
                                   log("I failed to remove myself", e); 
                                   }    }}     
    catch (Exception e) { e.prin
       log("Migration failed: ", e); 
       state = 0;} 
                } 
                break; 
  case 1: 
            log("Arrived at destination!"); 
            JOptionPane.showMessageDialog(null,"Now I create the entity  : "
entityToDisplay,"Repository Agent: Creation Agent",1,null); 
   if (entity.equalsIgnoreCase
   
   if (entity.equalsIgnoreCase("Collaborator")){ 
   
   if (entity.equalsIgnoreCas
     CreateEntity
   CreateEntity(CreateEntity);  
   state = 0; 
   
   try {this.remove();} 
   
   break;       } } 
//----------------------------------------------------------------------------------------------
void CreateEntity(String entityToCreate){ 
    IAgentSystem agencyPr
    AgentInfo AgentInfo = null; 
        if (entityToCrea
        System.out.println("Now i create the   "+entityT
        try {      AgentInfo = 
agencyProxy.createAgent("uk.ac.surrey.callisto.p
);        }  
        catch (AgentCreationFailedException e) {  log("Failed to create the 
entity"+entityToCreate);    
        if (entityToCreate.equalsIgnoreCase("Target")){ 
            System.out.println("Now I
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            try {            AgentInfo = 
agencyProxy.createAgent("uk.ac.surrey.callisto.pm.Target",getInfo().getCodebase(),null,null)

; 

gic"); 

mponent[index].getLocation().toS

eption e)         {   log("Removing Logic failed..");        }       }    } 

nfo = 
pm.adaptation.Logic",getInfo().getCodebase(

-----    } 

 IExControllerNetMang {  

-------------------------------------// 
askType Task){ 

ewTask---------------");} 

;            }  
            catch (AgentCreationFailedException e) { 
                    log("Failed to create the entity"+entityToCreate)
                    }          }           
    if (entityToCreate.equalsIgnoreCase("Logic")){ 
    int index=0; 
    String CurrentLocation = getInfo().getLocation().toString(); 
    IRegion RegionProxy = getRegion(); 
    AgentInfo [] SearchForAnyLogicComponent; 
    SearchFilter filter = new SearchFilter(SearchFilter.NAME+"=Lo
    SearchForAnyLogicComponent = RegionProxy.listAgents(null,filter); 
    for(index=0;index<SearchForAnyLogicComponent.length;index++){ 
            if 
(CurrentLocation.equalsIgnoreCase(SearchForAnyLogicCo
tring())){                try                    { 
                    
getAgentSystem().removeAgent(SearchForAnyLogicComponent[index].getIdentifier()); 
                    log("Logic removed with success...");                 } 
            catch(Exc
    System.out.println("Now I create the   :"+entityToCreate); 
    try {     AgentI
agencyProxy.createAgent("uk.ac.surrey.callisto.
),null,null);      }  
      catch (AgentCreationFailedException e) { 
            log("Failed to create the entity"+entityToCreate);}}} 
//--------------------------------------------------------------------------------------------
 
 
 
 

31. Controller  
package uk.ac.surrey.callisto.pm.adaptation; 
import uk.ac.surrey.callisto.pm.*; 
import java.util.*; 
import java.net.*; 
/** It is created by the WorkerExtentionAgent for handling the encountered  
* failures to the Performance Monitoring System.*/ 
public class Controller implements
    String CurrentStatus = null; 
    Vector AdaptationLogicModulesCreated=new Vector();; 
WorkerExtentionAgent ReferenceToWorkerExtentionAgent; 
//-------------------------------------------------------------------------// 
public Controller(WorkerExtentionAgent ReferenceToWorkerObject){ 

gent = ReferenceToWorkerObject;} ReferenceToWorkerExtentionA
----------//--------------------------

public void StartNewTask(int RequestID,TpT
  System.out.println("-----Worker extention ----StartN
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//-------------------------------------------------------------------------// 
public  void setFailureParameters(Object FailureParameters, String 

nceToDiagnosticsObject, IExViewRepos 

stics 

ViewRepos ReferenceToRepository =(IExViewRepos)ReferenceToRepositoryObject;  

boratorCorrespondentUnavailable ReceivedDataType 

respondentUnavailable(ReceivedDataType.MessageID,Rec

aptationLogic);} 

)FailureParameters;   
InControllerAdaptLogic ReferenceToAdaptationLogic = new AdaptationLogic(); 

e, ReferenceToDiagnostics,ReferenceToRepository); 
ic);} 

ivedDataType 

  AdaptationLogic(); 

nt(ReferenceToAdaptationLogic);}    

pe.equalsIgnoreCase("Logic Unavailable")){ 
ameters;   

ptationLogic(); 
pe.MessageID,ReceivedDat

Logic); 
ied")){ 

ToAdaptationLogic = new  AdaptationLogic(); 
.ProximityFailure(ReceivedDataType.MessageID,ReceivedData

ptationLogic); 
noreCase("RunTime Environment Unavailable")){ 

onLogic = new  AdaptationLogic(); 
pe.MessageID,ReceivedData

tionLogicModulesCreated.addElement(ReferenceToAdaptationLogic); 

    TpProximityFailure ReceivedDataType =(TpProximityFailure)FailureParameters;   
; 

DataType,IExViewDiagnos Refere
ReferenceToRepositoryObject ){ 
   IExViewDiagnos ReferenceToDiagno
=(IExViewDiagnos)ReferenceToDiagnosticsObject; 
   IEx
   if (DataType.equalsIgnoreCase("Correspondent Unavailable")){ 
        TpColla
=(TpCollaboratorCorrespondentUnavailable)FailureParameters;   
        IInControllerAdaptLogic ReferenceToAdaptationLogic = new  AdaptationLogic(); 
ReferenceToAdaptationLogic.Cor
eivedDataType,ReferenceToDiagnostics,ReferenceToRepository); 
        AdaptationLogicModulesCreated.addElement(ReferenceToAd
   if (DataType.equalsIgnoreCase("Collaborator Unavailable")){ 
        TpCollaboratorCorrespondentUnavailable ReceivedDataType 
=(TpCollaboratorCorrespondentUnavailable
        I
ReferenceToAdaptationLogic.CollaboratorUnavailable(ReceivedDataType.MessageID,Recei
vedDataTyp
        AdaptationLogicModulesCreated.addElement(ReferenceToAdaptationLog
   if (DataType.equalsIgnoreCase("Resource Unavailable")){ 
        TpResourceUnavailable Rece
=(TpResourceUnavailable)FailureParameters;   
        IInControllerAdaptLogic ReferenceToAdaptationLogic = new
ReferenceToAdaptationLogic.ResourceUnavailable(ReceivedDataType.MessageID,Received
DataType,ReferenceToDiagnostics,ReferenceToRepository); 
        AdaptationLogicModulesCreated.addEleme
} 
   if (DataTy
        TpLogicUnavailable ReceivedDataType =(TpLogicUnavailable)FailurePar
        IInControllerAdaptLogic ReferenceToAdaptationLogic = new  Ada
ReferenceToAdaptationLogic.LogicUnavailable(ReceivedDataTy
aType,ReferenceToDiagnostics,ReferenceToRepository); 
        AdaptationLogicModulesCreated.addElement(ReferenceToAdaptation
}   if (DataType.equalsIgnoreCase("Migration Den
        TpProximityFailure ReceivedDataType =(TpProximityFailure)FailureParameters;   
        IInControllerAdaptLogic Reference
ReferenceToAdaptationLogic
Type,ReferenceToDiagnostics,ReferenceToRepository ); 
        AdaptationLogicModulesCreated.addElement(ReferenceToAda
}   if (DataType.equalsIg
        TpProximityFailure ReceivedDataType =(TpProximityFailure)FailureParameters;   
        IInControllerAdaptLogic ReferenceToAdaptati
ReferenceToAdaptationLogic.ProximityFailure(ReceivedDataTy
Type,ReferenceToDiagnostics,ReferenceToRepository); 
        Adapta
}   if (DataType.equalsIgnoreCase("Network Node Inaccessible")){ 
     
    
        IInControllerAdaptLogic ReferenceToAdaptationLogic = new  AdaptationLogic()
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ReferenceToAdaptationLogic.ProximityFailure(ReceivedDataType.MessageID,ReceivedData
ReferenceToRepository); 

ted.addElement(ReferenceToAdaptationLogic); 

ailure")){ 
aType =(TpProximityFailure)FailureParameters;   

renceToAdaptationLogic = new  AdaptationLogic(); 

gicModulesCreated.addElement(ReferenceToAdaptationLogic);} 
 (DataType.equalsIgnoreCase("Logic Update Required")){ 

 ReceivedDataType =(TpLogicUnavailable)FailureParameters;   
daptLogic ReferenceToAdaptationLogic = new  AdaptationLogic(); 

vedDat

ent(ReferenceToAdaptationLogic); 

sIgnoreCase("Critical Resource Utilization")){ 
rcesUtilization ReceivedDataType 
sUtilization)FailureParameters;   

ationLogic = new  AdaptationLogic(); 
ogic.OperationalResourcesUnavailability(ReceivedDataType.Messa

erenceToRepository); 
(ReferenceToAdaptationLogic); 

-------------------------------------------------------// 

nAgent.getStatus(); 

-----------------// 
entStatus = Status; } 
----------------------// 

 
odulesCreated.toArray(); 

aptationModules.length;index++){ 
tionModules[index])!=null){ 

--------------------------------------//} 

.adaptation; 
*; 

g tasks.  */ 

Type,ReferenceToDiagnostics,
        AdaptationLogicModulesCrea
} 
    if (DataType.equalsIgnoreCase("Remote Communication F
        TpProximityFailure ReceivedDat
        IInControllerAdaptLogic Refe
ReferenceToAdaptationLogic.ProximityFailure(ReceivedDataType.MessageID,ReceivedData
Type,ReferenceToDiagnostics,ReferenceToRepository); 
        AdaptationLo
   if
        TpLogicUnavailable
        IInControllerA
ReferenceToAdaptationLogic.LogicUnavailable(ReceivedDataType.MessageID,Recei
aType,ReferenceToDiagnostics,ReferenceToRepository); 
        AdaptationLogicModulesCreated.addElem
} 
   if (DataType.equal
        TpOperationalResou
=(TpOperationalResource
        IInControllerAdaptLogic ReferenceToAdapt
ReferenceToAdaptationL
geID,ReceivedDataType,ReferenceToDiagnostics,Ref
        AdaptationLogicModulesCreated.addElement
}}//------------------
 public Object getStatus(){  
    Object ObjectName = ReferenceToWorkerExtentio
    return ObjectName; } 
//--------------------------------------------------------
 public void setStatus(String Status){    Curr
//---------------------------------------------------
public void TerminateAdaptationLogicModules(){ 
    AdaptationLogicModulesCreated.trimToSize();   
    Object [] AdaptationModules= new Object[AdaptationLogicModulesCreated.size()];
    AdaptationModules=AdaptationLogicM
        for( int index= 0; index<Ad
            if (((AdaptationLogic)Adapta
        ((AdaptationLogic)AdaptationModules[index]).terminate(); 
        System.out.println("Terminating active monitors"); 
        }}}//-----------------------------------

32. AdaptationLogic 
package uk.ac.surrey.callisto.pm

.pm.import uk.ac.surrey.callisto
import java.util.*; 
import java.net.*; 
import java.io.*; 
import java.lang.reflect.*; 
import java.lang.*; 

mber of monitorin/*** The IAEM initiating and controlling a nu
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public class AdaptationLogic implements IInControllerAdaptLogic{ 
    public int MethodNumber = 0; 

w ReferenceToView =null;  

-----------------------------------------------------------------------------// 
navailable(int RequestID, 

ssage, 
s ReferenceToDiagnosticsObject,  

  IExViewRepos ReferenceToRepositoryObject ){ 
ferenceToView =null; 

; 
enceToDiagnostics 

DiagnosticsObject; 
itoryObject;  

eferenceToDia
epository); 

eCase("Target Agent")){ 
ateEntity(RequestID,new 

);        

    else {            System.out.println("Correspondent has been created : "+ 

  Re ToV
//---------------- ---------------------------------------------// 

ilable Message, 
sObject,  
bject ){ 

null; 

; 
ViewRepos)ReferenceToRepositoryObject;  

y(RequestID,new 
etworkLocation),ReferenceToRepository); 

-------------------------------// 

ferenceToDiagnosticsObject,  
ect ){ 

    public boolean terminate=false; 
    IInAdaptLogicVie
 
//-----------------------
public void CorrespondentU
                                     TpCollaboratorCorrespondentUnavailable Me
                                     IExViewDiagno
                                   
   IInAdaptLogicView Re
   MethodNumber = 1
   IExViewDiagnos Refer
=(IExViewDiagnos)ReferenceTo
   IExViewRepos ReferenceToRepository =(IExViewRepos)ReferenceToRepos
   ReferenceToView = new View(); 
   TpAdaptationResult message = 
ReferenceToView.RequestReportFailureCorrespondent(RequestID,Message,R
gnostics,ReferenceToR
  if (message.ID.equalsIgnor
   message = ReferenceToView.Cre
TpCreateEntity("Correspondent",Message.NetworkLocation),ReferenceToRepository); 
        if (message.ID.equalsIgnoreCase("True")){ 
            System.out.println("Correspondent has been created : "+ message.ID.toString() 
} 
    
message.ID.toString() );       }  } 

ference iew=null;} 
---------------------------------------

public void CollaboratorUnavailable(int RequestID, 
     TpCollaboratorCorrespondentUnava                               

                                    IExViewDiagnos ReferenceToDiagnostic
ceToRepositoryO                                    IExViewRepos Referen

oViewCU =   IInAdaptLogicView ReferenceT
    MethodNumber = 2;

   IExViewDiagnos ReferenceToDiagnostics 
ject=(IExViewDiagnos)ReferenceToDiagnosticsOb

(IEx   IExViewRepos ReferenceToRepository =
  Refer nceTo e ViewCU = new View(); 

eToViewCU.CreateEntit   TpAdaptationResult message = Referenc
ge.NTpCreateEntity("Collaborator", Messa

   ReferenceToViewCU=null;} 
------//---------------------------------------------------------------

public void ResourceUnavailable(int RequestID, 
ble Message,                                 TpResourceUnavaila

e                                IExViewDiagnos R
                                IExViewRepos ReferenceToRepositoryObj
   MethodNumber = 3; 
   IInAdaptLogicView ReferenceToViewRU =null; 
   boolean ReAttemptWillFollow= false; 
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   IExViewDiagnos ReferenceToDiagnostics 
=(IExViewDiagnos)ReferenceToDiagnosticsObject; 
   IExViewRepos ReferenceToRepository =(IExViewRepos)ReferenceToRepositoryObject;  

e,ReferenceToDiagnostics,Ref

nData[2].toString()); 
      

eToDiagnosticsObject,Ref

he resource was 

eferenceToDiagnosti

ew 
,Message.Error),"The resource was 

emptWillFollow,1000),ReferenceToDiagnosti

------------------------------------------------// 

bject,  
ceToRepositoryObject ){ 

ect; 
sitory =(IExViewRepos)ReferenceToRepositoryObject;  

teEntity(RequestID,new 

iew =null; 
se("Logic Unavailable")){ 

ge.Error),"The Logic in the 
 " has been created 

 Required")){ 

 
age.MessageID,Message.Error),"The Logic in the 

ssfully 

   ReferenceToViewRU = new View(); 
   TpAdaptationResult message = 
ReferenceToViewRU.ResourceUnavailable(RequestID,Messag
erenceToRepository); 
    System.out.println("The return message is :  " +message.Adaptatio
  
    if (message.AdaptationData[2].toString().equalsIgnoreCase("false")){ 
    ReAttemptWillFollow= true;   
Reattempt(RequestID,Message,"TpResourceUnavailable",Referenc
erenceToRepositoryObject,10000);  
    ReferenceToViewRU.ReportStatus(new TpStatus(new 
TpAdaptationMessage(Message.ID,Message.MessageID,Message.Error),"T
found 
:"+message.AdaptationData[2].toString(),ReAttemptWillFollow,1000),R
cs);    } 
               if (ReAttemptWillFollow==false) { 
                ReferenceToViewRU.SetStatus(new TpStatus(n
TpAdaptationMessage(Message.ID,Message.MessageID
found  
:"+message.AdaptationData[2].toString(),ReAtt
cs);              } 
    ReferenceToViewRU =null;} 
//----------------------------------------------------
public void LogicUnavailable(int RequestID, 
                             TpLogicUnavailable Message, 
                             IExViewDiagnos ReferenceToDiagnosticsO
                             IExViewRepos Referen
   MethodNumber = 4; 
   IExViewDiagnos ReferenceToDiagnostics 
=(IExViewDiagnos)ReferenceToDiagnosticsObj
   IExViewRepos ReferenceToRepo
   ReferenceToView = new View(); 
   TpAdaptationResult message = ReferenceToView.Crea
TpCreateEntity("Logic name", Message.NetworkLocation),ReferenceToRepository); 
   ReferenceToV
  if (Message.ID.equalsIgnoreCa
   IInAdaptLogicView ReferenceToViewToSetStatus = new View();  
   ReferenceToViewToSetStatus.SetStatus(new TpStatus(new 
TpAdaptationMessage(Message.ID,Message.MessageID,Messa
network node "+Message.NetworkLocation +
",false,(long)0),ReferenceToDiagnostics); 
   ReferenceToViewToSetStatus= null;   } 
  if (Message.ID.equalsIgnoreCase("Logic Update
   IInAdaptLogicView ReferenceToViewToSetStatus = new View();  
   ReferenceToViewToSetStatus.SetStatus(new TpStatus(new
TpAdaptationMessage(Message.ID,Mess
network node "+Message.NetworkLocation + " has been updated succe
",false,(long)0),ReferenceToDiagnostics); 
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   ReferenceToViewToSetStatus= null;   }} 
//----------------------------------------------------------------------------------------------------// 

ct,  

erenceToRepositoryObject;  

ory); 
e("false")){ 

,Referen
    }   

se("false")){ 
renceToViewToReport = new View();  

nceToViewToReport.ReportStatus(new TpStatus(new 
.ID,Message.MessageID,Message.Error),"The network node 

AttemptWillFollow,(long)Message.ReattemptPeriod),ReferenceToDiagnostic

         if (ReAttemptWillFollow==false)  { 

 network node 

ssible",ReAttemptWillFollow,(long)Message.ReattemptPeriod),ReferenceToDiagnostic

(" ote Communication Failure")){ 

Repository); 
{ 

 true;   
ityFailure",ReferenceToDiagnosticsObject,Referen

             } 

View ReferenceToViewToReport = new View();  
 TpStatus(new 

essage.Error),"Remote 

eToDiagnostics); 
       } 

public void ProximityFailure(int RequestID, 
                             TpProximityFailure Message, 
                             IExViewDiagnos ReferenceToDiagnosticsObje
                             IExViewRepos ReferenceToRepositoryObject ){ 
                                 
   MethodNumber = 5;   
   boolean ReAttemptWillFollow= false; 
   IExViewDiagnos ReferenceToDiagnostics 
=(IExViewDiagnos)ReferenceToDiagnosticsObject; 
   IExViewRepos ReferenceToRepository =(IExViewRepos)Ref
   ReferenceToView = new View(); 
   if (Message.ID.equalsIgnoreCase("Network Node Inaccessible")){ 
   TpAdaptationResult message = 
ReferenceToView.RequestReportFailureProximity(RequestID, 
Message,ReferenceToDiagnostics,ReferenceToReposit
                    if (message.AdaptationData[2].toString().equalsIgnoreCas
                        ReAttemptWillFollow= true;   
Reattempt(RequestID,Message,"TpProximityFailure",ReferenceToDiagnosticsObject
ceToRepositoryObject,(long)Message.ReattemptPeriod);                  
                    if (message.AdaptationData[2].toString().equalsIgnoreCa
                        IInAdaptLogicView Refe
                        Refere
TpAdaptationMessage(Message
"+Message.NetworkLocation + " is 
inaccessible",Re
s); 
                        ReferenceToViewToReport= null;                     } 
                       
           
                        ReferenceToView.SetStatus(new TpStatus(new 
TpAdaptationMessage(Message.ID,Message.MessageID,Message.Error),"The
"+Message.NetworkLocation + " is 
inacce
s);             }   } 
   if (Message.ID.equalsIgnoreCase Rem
   TpAdaptationResult message = 
ReferenceToView.RequestReportFailureProximity(RequestID, 
Message,ReferenceToDiagnostics,ReferenceTo
                       if (message.AdaptationData[2].toString().equalsIgnoreCase("false"))
                            ReAttemptWillFollow=
Reattempt(RequestID,Message,"TpProxim
ceToRepositoryObject,(long)Message.ReattemptPeriod);     
                       if (message.AdaptationData[2].toString().equalsIgnoreCase("false")){ 
                           IInAdaptLogic
                           ReferenceToViewToReport.ReportStatus(new
TpAdaptationMessage(Message.ID,Message.MessageID,M
Communication Failure "+Message.NetworkLocation 
,ReAttemptWillFollow,(long)Message.ReattemptPeriod),Referenc
                           ReferenceToViewToReport=null;                  
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                      if (ReAttemptWillFollow==false)                        { 

pAda essage.MessageID,Message.Error),"Remote 
cation 

renceToDiagnostics);             

able")){ 

, 
tory); 

essag { 

ativeNode,0),ReferenceToDiag

essag e("true")){                          

ToDiag

                  if (Message.MigrationPerformed==true&& 

ew 
enceToDiag

rationPerf

eattempt(RequestID,Message,"TpProximityFailure",ReferenceToDiagnosticsObject,Referen

nPerf

eport = new View();  

ge.Error),"RunTime 

essage.ReattemptPeriod),Refere

ssageID,Message.Error),"RunTime 

workLocation,ReAttemptWillFollow,(long)Message.ReattemptPeriod),Refere

    Ref

                      ReferenceToView.SetStatus(new TpStatus(new 
T ptationMessage(Message.ID,M
Communication Failure "+Message.NetworkLo
,ReAttemptWillFollow,(long)Message.ReattemptPeriod),Refe
 ReferenceToView =null;   } 
 if (Message.ID.equalsIgnoreCase("RunTime Environment Unavail
       ReferenceToView = new View(); 
       TpAdaptationResult message = 
ReferenceToView.RequestReportFailureProximity(RequestID
Message,ReferenceToDiagnostics,ReferenceToReposi
                     if (Message.MigrationPerformed==false&& 
m e.AdaptationData[2].toString().equalsIgnoreCase("false"))
ReferenceToView.MigrateToNode(RequestID,Message,Message.ID,new 
TpNodeToMigrate(Message.NetworkLocation,Message.Altern
nostics,ReferenceToRepository);                        }   
                    if (Message.MigrationPerformed==false&& 
m e.AdaptationData[2].toString().equalsIgnoreCas
ReferenceToView.MigrateToNode(RequestID,Message,Message.ID,new 
TpNodeToMigrate(Message.NetworkLocation,Message.AlternativeNode,1),Reference
nostics,ReferenceToRepository);    }  
  
message.AdaptationData[2].toString().equalsIgnoreCase("true")){ 
ReferenceToView.MigrateToNode(RequestID,Message,Message.ID,n
TpNodeToMigrate(Message.NetworkLocation,Message.AlternativeNode,1),Refer
nostics,ReferenceToRepository);                     }  
                      if 
(message.AdaptationData[2].toString().equalsIgnoreCase("false")&&(Message.Mig
ormed==true)){ 
                            ReAttemptWillFollow= true;  
                            terminate= false; 
R
ceToRepositoryObject,(long)Message.ReattemptPeriod);                      } 
                      if 
(message.AdaptationData[2].toString().equalsIgnoreCase("false")&&(Message.Migratio
ormed==true)){ 
                            IInAdaptLogicView ReferenceToViewToR
                            ReferenceToViewToReport.ReportStatus(new TpStatus(new 
TpAdaptationMessage(Message.ID,Message.MessageID,Messa
Environment Unavailable 
"+Message.NetworkLocation,ReAttemptWillFollow,(long)M
nceToDiagnostics); 
                            ReferenceToViewToReport= null; 
                         }                          
                      if (ReAttemptWillFollow==false) 
                        {       ReferenceToView.SetStatus(new TpStatus(new 
TpAdaptationMessage(Message.ID,Message.Me
Environment Unavailable 
"+Message.Net
nceToDiagnostics);                   } 
  erenceToView = null;  } 
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if (Message.ID.equalsIgnoreCase("Migration Denied")){ 

estID, 

.toString().equalsIgnoreCase("false")){ 
e,Message.ID,new 

ativeNode,0),ReferenceToDiag

essag .Adap tionD e("true")){ 
,Message.ID,new 

e.AlternativeNode,1),ReferenceToDiag
     

ode,1 ag
    

)& (Message.MigrationPerf

= true;  
("This ReAttemptWillFollow is  

= false; 
t,Referen

              

tring().equalsIgnoreCase("false")&&(Message.MigrationPerf

 = new View(); 
                   Refer atus(new TpStatus(new 

age.Error),"Migration Denied 
ptPeriod),Refere

        }    
                 if (ReAttemptWillFollow==false)  { 

essage.Error),"Migration Denied 
riod),Refere

-// 

,  
 ){ 

ceToDiagnosticsObject; 

   ReferenceToView = new View(); 
   TpAdaptationResult message = 
ReferenceToView.RequestReportFailureProximity(Requ
Message,ReferenceToDiagnostics,ReferenceToRepository); 
                       if (Message.MigrationPerformed==false&& 
message.AdaptationData[2]
ReferenceToView.MigrateToNode(RequestID,Messag
TpNodeToMigrate(Message.NetworkLocation,Message.Altern
nostics,ReferenceToRepository);      }                            
                       if (Message.MigrationPerformed==false&& 
m e ta ata[2].toString().equalsIgnoreCas
ReferenceToView.MigrateToNode(RequestID,Message
TpNodeToMigrate(Message.NetworkLocation,Messag
nostics,ReferenceToRepository);                      }                       
                       if (Message.MigrationPerformed==true&& 
message.AdaptationData[2].toString().equalsIgnoreCase("true")){ 
ReferenceToView.MigrateToNode(RequestID,Message,Message.ID,new 
TpNodeToMigrate(Message.NetworkLocation,Message.AlternativeN ),ReferenceToDi
nostics,ReferenceToRepository);                       }                        
                       if 
(message.AdaptationData[2].toString().equalsIgnoreCase("false" &
ormed==true)){ 
                            ReAttemptWillFollow
                            System.out.println
:"+ReAttemptWillFollow);                            terminate
Reattempt(RequestID,Message,"TpProximityFailure",ReferenceToDiagnosticsObjec
ceToRepositoryObject,(long)Message.ReattemptPeriod);         }       
                       if 
(message.AdaptationData[2].toS
ormed==true))  {                             
                           IInAdaptLogicView ReferenceToViewToReport
        enceToViewToReport.ReportSt
TpAdaptationMessage(Message.ID,Message.MessageID,Mess
"+Message.NetworkLocation,ReAttemptWillFollow,(long)Message.Reattem
nceToDiagnostics);     ReferenceToViewToReport= null;            
      
                          ReferenceToView.SetStatus(new TpStatus(new 
TpAdaptationMessage(Message.ID,Message.MessageID,M
"+Message.NetworkLocation,ReAttemptWillFollow,(long)Message.ReattemptPe
nceToDiagnostics);} 
   ReferenceToView = null;    } } 
//---------------------------------------------------------------------------------------------------
public void OperationalResourcesUnavailability(int RequestID, 
                                               TpOperationalResourcesUtilization Message, 
                                               IExViewDiagnos ReferenceToDiagnosticsObject
                                               IExViewRepos ReferenceToRepositoryObject
                                                 
   MethodNumber = 6; 
   IExViewDiagnos ReferenceToDiagnostics 
=(IExViewDiagnos)Referen
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   IExViewRepos ReferenceToRepository =(IExViewRepos)ReferenceToRepositoryObject;  

,ReferenceT

lse")&&Message.ReleaseResour

w 
pNod oMig age.NetworkLocation,Message.AlternativeNode,0),ReferenceToDiag

 View(); 

ge.Error),"Critical Resource 
stics); 

ToViewToReport= null;    } 

.equalsIgnoreCase("true")&&Message.ReleaseResourc

ToView.MigrateToNode(RequestID,Message,Message.ID,new 
ate(Message.NetworkLocation,Message.AlternativeNode,1),ReferenceToDiag

rt = new View(); 

essage(Message.ID,Message.MessageID,Message.Error),"Critical Resource 
ssage.NetworkLocation,false,0),ReferenceToDiagnostics); 

;    }    if 
essa .Adap se")&&Message.ReleaseResour

e==tru ){ 
      Sy tem.o urces"); 

View(); 

"Critical Resource 
tiliza n"+M age.NetworkLocation,true,0),ReferenceToDiagnostics); 

ToViewToSetStatus= null;      }  } 
n("ADAPTATION LOGIC| OperationalResourcesUnavailability and 

 

------------------------------------------------------------------------------------// 
ptationCommand(int RequestID,Object Message){ 

 Syste .out.p ommand method--------------"); 
 Syste .out.p

e,"OK","Malakia", new 
bject[2]); 
 Syste .out.p ethod number is " 
 Meth dNum
 
------- ------- ---------------------// 

   ReferenceToView = new View(); 
   TpAdaptationResult message = 
ReferenceToView.RequestReportCriticalResourceUtilization(RequestID,Message
oDiagnostics,ReferenceToRepository); 
  if (message.ID.equalsIgnoreCase("Target Agent")){ 
    if 
(message.AdaptationData[2].toString().equalsIgnoreCase("fa
ce==false){ 
        ReferenceToView.MigrateToNode(RequestID,Message,Message.ID,ne
T eT rate(Mess
nostics,ReferenceToRepository); 
        IInAdaptLogicView ReferenceToViewToReport = new
        ReferenceToViewToReport.ReportStatus(new TpStatus(new 
TpAdaptationMessage(Message.ID,Message.MessageID,Messa
Utilization"+Message.NetworkLocation,false,0),ReferenceToDiagno
        Reference
     if 
(message.AdaptationData[2].toString()
e==false){ 
        Reference
TpNodeToMigr
nostics,ReferenceToRepository); 
        IInAdaptLogicView ReferenceToViewToRepo
        ReferenceToViewToReport.ReportStatus(new TpStatus(new 
TpAdaptationM
Utilization"+Me
        ReferenceToViewToReport= null
(m ge tationData[2].toString().equalsIgnoreCase("fal
c e
  s ut.println("ADAPTATION LOGIC| Releasing some reso
        IInAdaptLogicView ReferenceToViewToSetStatus = new 
        ReferenceToViewToSetStatus.SetStatus(new TpStatus(new 
TpAdaptationMessage(Message.ID,Message.MessageID,Message.Error),
U tio ess
        Reference
  System.out.printl
method number is "+ MethodNumber);
  ReferenceToView = null;} 
//----------------
public void Ada
   MethodNumber = 7; 
  m rintln("-----Adaptation Logic ----- AdaptationC
  m rintln("RequestID    " +RequestID); 
   TpAdaptationResult message = new TpAdaptationResult(new 
TpAdaptationMessage("",1,new TpErrorType("Error", "Error1")),tru
O
  m rintln("ADAPTATION LOGIC| AdaptationCommand and m
+ o ber); 
}
// -- ---------------------------------------------------------------
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p vo attempt(int RequestID,  ublic id Re

                   IExViewRepos ReferenceToRepositoryObject,  

eAtte
eAttemptClass(RequestID,Message,MessageType,ReferenceToDiagnosticsObject,Referenc

r); 

} 

OGIC : Terminating active monitors....."); } 

lass implements Runnable { 

", 
rrespondentUnavailable", 

                                "ResourceUnavailable", 
                                    "LogicUnavailable", 
           ailure", 

------------------------------------------------------------------------// 
int RequestID,  

e= AdaptationLogicReference; 
odToInvoke;} 

                     Object Message, 
                     String MessageType, 
                     IExViewDiagnos ReferenceToDiagnosticsObject,  
  
                     long ReattemptPeriod){ 
R mptClass ReAttemp = new 
R
eToRepositoryObject,ReattemptPeriod,this,MethodNumbe
ReAttemp.start(); 
  
public void terminate(){ 
 terminate=true;    
     System.out.println("ADAPTATION L
//****************************************************************// 
class ReAttemptC
    int RequestID; 
    Object Message; 
    String MessageType; 
    long ReattemptPeriod; 
    AdaptationLogic AdaptationLogicReference;  
    int MethodToInvoke;  
    IExViewDiagnos ReferenceToDiagnosticsObject; 
    IExViewRepos ReferenceToRepositoryObject; 
    Thread thread; 
    String[] AdaptationLogicMethod ={"
                                    "Co
                                    "CollaboratorUnavailable", 
    

                         "ProximityF
                                    "OperationalResourcesUnavailability", 

        "AdaptationCommand"};                             
//----------------------------

lass( public ReAttemptC
                       Object Message, 
                       String MessageType, 
                       IExViewDiagnos ReferenceToDiagnosticsObject, 
                       IExViewRepos ReferenceToRepositoryObject, 

,                         long ReattemptPeriod
                       AdaptationLogic AdaptationLogicReference, 
                       int MethodToInvoke){ 
    
    this.RequestID=RequestID; 
    this.Message=Message; 
    this.MessageType=MessageType; 
    this.ReferenceToDiagnosticsObject=ReferenceToDiagnosticsObject; 

nceToRepositoryObject;     this.ReferenceToRepositoryObject= Refere
ptPeriod;     this.ReattemptPeriod=Reattem

c    this.AdaptationLogicReferen
    this.MethodToInvoke= Meth
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//---------------------------------------------------------------------------------------------------// 

mpt"); 

d);   // Periodical check. 

, 
              (TpResourceUnavailable)Message, 

bject, 

reak; 
 :                         

ityFailure)Message,Refer

reak;               }   } catch (Exception e) {e.printStackTrace();   }        } 
tln("Termination of reattempt method has been requested");} } 

//*****************************************************//} 

y.callisto.pm.adaptation.FailuresGUI; 

ateProperties.*; 

pm.*; 

onments**/ 

); 

.PLAIN, 12)); 

n"); 

PLAIN, 12)); 

public void start() { 
        thread = new Thread(this,"ReAtte
        thread.start();} 
//----------------------------------------------------------------------------------------------------// 
public void run() { 
       if (terminate==false){ 
            try {      thread.sleep(ReattemptPerio
                switch (MethodToInvoke){ 
                    case 1 :  
                            break; 
                    case 2 : 
                            break; 
                    case 3 :                    
                            AdaptationLogicReference.ResourceUnavailable(RequestID
                                                          
                                                                        ReferenceToDiagnosticsO
                                                                        ReferenceToRepositoryObject); 
                        break; 
                   case 4 :   b
                   case 5
AdaptationLogicReference.ProximityFailure(RequestID,(TpProxim
enceToDiagnosticsObject, ReferenceToRepositoryObject); 
                        b
  else { System.out.prin
} 

33. MainFauluresGUI 
package uk.ac.surre
import java.awt.*; 
import uk.ac.surrey.callisto.pm.adaptation.Upd
import uk.ac.surrey.callisto.pm.adaptation.*; 
import uk.ac.surrey.callisto.
import javax.swing.*; 
/**This class is used in Windows envir
public class MainFailuresGUI extends Frame{ 
 public MainFailuresGUI(){ 
  setTitle("Main Failures Graphical User Interface"); 
  setResizable(false); 
  setLayout(null); 
  setBackground(java.awt.Color.lightGray
  setForeground(java.awt.Color.black); 
  setFont(new Font("Dialog", Font
  setSize(434,484); 
  setVisible(false); 
  StartButton.setLabel("Start Emulatio
  add(StartButton); 
  StartButton.setBackground(java.awt.Color.lightGray); 
  StartButton.setFont(new Font("SansSerif", Font.
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  StartButton.setBounds(54,216,100,24); 
  StopButton.setLabel("Clear"); 
  add(StopButton); 
  StopButton.setBackground(java.awt.Color.lightGray); 

 12)); 

plays the simulated failures"); 

ont("SansSerif", Font.PLAIN, 12)); 

esource Availability"); 

ogic"); 

ility of Operational Resources"); 

 } 
AIN, 12)); 

40,339,21); 
; 

 Font("SansSerif", Font.PLAIN, 12)); 

IN, 12)); 
39,24); 

AIN, 12)); 
25); 

ing the emulation are 

, 12)); 

2)); 

); 

2)); 

  StopButton.setFont(new Font("SansSerif", Font.PLAIN,
  StopButton.setBounds(167,216,100,24); 
  FailureSelection.addItem("Dis
  try {FailureSelection.select(0);  } 
  catch (IllegalArgumentException e) { } 
  FailureSelection.setFont(new F
  add(FailureSelection); 
  FailureSelection.setBounds(50,100,339,21); 
  CategorySelection.addItem("Availability of Correspondent"); 
  CategorySelection.addItem("R
  CategorySelection.addItem("Availability of Collaborator"); 
  CategorySelection.addItem("Availability of L
  CategorySelection.addItem("Proximity failures"); 
  CategorySelection.addItem("Availab
  CategorySelection.addItem("Show all failures"); 
  try {CategorySelection.select(0);} 
  catch (IllegalArgumentException e) {
  CategorySelection.setFont(new Font("SansSerif", Font.PL
  add(CategorySelection); 
  CategorySelection.setBounds(50,
  SelectCategory.setText("Select failure category:")
  add(SelectCategory); 
  SelectCategory.setFont(new
  SelectCategory.setBounds(50,18,339,24); 
  SelectFailure.setText("Select failure:"); 
  add(SelectFailure); 
  SelectFailure.setFont(new Font("SansSerif", Font.PLA
  SelectFailure.setBounds(50,78,3
  Status.setText("Status :"); 
  add(Status); 
  Status.setFont(new Font("SansSerif", Font.PL
  Status.setBounds(50,252,339,
  StatusTextArea.setText("In this area messages dur
displayed "); 
     add(StatusTextArea); 
  StatusTextArea.setFont(new Font("SansSerif", Font.PLAIN
  StatusTextArea.setBounds(50,276,339,178); 
  LabelArguments.setText("Arguments:"); 
  add(LabelArguments); 
  LabelArguments.setFont(new Font("SansSerif", Font.PLAIN, 1
  LabelArguments.setBounds(50,132,339,24); 
  add(ArgumentsTextField); 
  ArgumentsTextField.setBounds(50,156,339,36
  ResetButton.setLabel("Reset choice"); 
  add(ResetButton); 
  ResetButton.setBackground(java.awt.Color.lightGray); 
  ResetButton.setFont(new Font("SansSerif", Font.PLAIN, 1
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  ResetButton.setBounds(280,216,100,24); 

em); 
m.setLabel("About..."); 

tupEnvironment); 
Label("Setup Environment"); 

SymWindow(); 
indow); 
ymAction(); 

on); 

ionAgentObjectReference)

this();
ectReference;}  

//   

g b. 
omponent. 

s().top + 

nents.length; i++){ 
; 

   p.translate(getInsets().left, getInsets().top); 
   components[i].setLocation(p);} 

  menu1.setLabel("File"); 
  menu1.add(aboutMenuIt
  aboutMenuIte
  menu1.add(menuItemSe
  menuItemSetupEnvironment.set
  menu1.add(exitMenuItem); 
  exitMenuItem.setLabel("Exit"); 
  mainMenuBar.add(menu1); 
  setMenuBar(mainMenuBar); 
  SymWindow aSymWindow = new 
  this.addWindowListener(aSymW
  SymAction lSymAction = new S
  exitMenuItem.addActionListener(lSymAction); 
  aboutMenuItem.addActionListener(lSymAction); 
  ResetButton.addActionListener(lSymAction); 
  SymItem lSymItem = new SymItem(); 
  CategorySelection.addItemListener(lSymItem); 
  FailureSelection.addItemListener(lSymItem); 
  menuItemSetupEnvironment.addActionListener(lSymActi
  StartButton.addActionListener(lSymAction); 
  StopButton.addActionListener(lSymAction);} 
public MainFailuresGUI(String title) { 
 this(); 
 setTitle(title); } 
public MainFailuresGUI(WorkerExtentionAgent WorkerExtent
 { 
   
   WorkerExtentionAgentReference =WorkerExtentionAgentObj
//-------------------------------------------------------------------------
    /** 
     * Shows or hides the component depending on the boolean fla
     * @param b  if true, show the component; otherwise, hide the c
     * @see java.awt.Component#isVisible 
     */ 
    public void setVisible(boolean b) { 
if(b) {setLocation(50, 50); }  
  super.setVisible(b); } 
//-------------------------------------------------------------------------//   
 public void addNotify() { 
  // Record the size of the window prior to calling parents addNotify. 
  Dimension d = getSize(); 
  super.addNotify(); 
  if (fComponentsAdjusted) return; 
  setSize(getInsets().left + getInsets().right + d.width, getInset
getInsets().bottom + d.height); 
  Component components[] = getComponents(); 
  for (int i = 0; i < compo
   Point p = components[i].getLocation()
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  fComponentsAdjusted = true;
//-------------------------------------------------------------------------//   
 // Used for addNotify check. 

 } 

(); 

e(); 

8,339,0); 
l(); 

ield(); 

e1 = new JScrollPane(StatusTextArea); 

1 = new java.awt.Menu(); 

enuItem(); 
a.awt.MenuItem(); 

**************************// 

dowEvent event){ 
Object object = event.getSource(); 

Event event) 
;   } catch (Exception e) {} } 

**************************************// 
wt.event.ActionListener { 

 public void actionPerformed(java.awt.event.ActionEvent event){ 
           Object object = event.getSource(); 
   if (object == aboutMenuItem) 
    aboutMenuItem_ActionPerformed(event); 
   else if (object == exitMenuItem) 
    exitMenuItem_ActionPerformed(event); 
   else if (object == ResetButton) 
    ResetButton_ActionPerformed(event); 
   else if (object == menuItemSetupEnvironment) 
    menuItemSetupEnvironment_ActionPerformed(event); 
   else if (object == StartButton) 
    StartButton_ActionPerformed(event);  
      else if (object == StopButton) 
    StopButton_ActionPerformed(event);}} 
  
void aboutMenuItem_ActionPerformed(java.awt.event.ActionEvent event){ 
 try {(new AboutDialog(this, true)).setVisible(true); 

 boolean fComponentsAdjusted = false; 
 java.awt.Button StartButton = new java.awt.Button(); 
 java.awt.Button StopButton = new java.awt.Button
 java.awt.Choice FailureSelection = new java.awt.Choice(); 
 java.awt.Choice CategorySelection = new java.awt.Choic
 java.awt.Label SelectCategory = new java.awt.Label(); 
 java.awt.Label SelectFailure = new java.awt.Label(); 
 java.awt.Label Status = new java.awt.Label(); 
 java.awt.TextArea StatusTextArea = new java.awt.TextArea("",17
 java.awt.Label LabelArguments = new java.awt.Labe
 java.awt.TextField ArgumentsTextField = new java.awt.TextF
 java.awt.Button ResetButton = new java.awt.Button(); 
 JScrollPane jscrollpan
 java.awt.MenuBar mainMenuBar = new java.awt.MenuBar(); 
 java.awt.Menu menu
 java.awt.MenuItem aboutMenuItem = new java.awt.MenuItem(); 
 java.awt.MenuItem menuItemSetupEnvironment = new java.awt.M
 java.awt.MenuItem exitMenuItem = new jav
 
//****************************************
 class SymWindow extends java.awt.event.WindowAdapter { 
  public void windowClosing(java.awt.event.Win
   
   if (object == MainFailuresGUI.this) 
    MainFailuresGUI_WindowClosing(event);} } 
//****************************************************************// 
void MainFailuresGUI_WindowClosing(java.awt.event.Window
 {try {      this.dispose()
 
//*****************************
 class SymAction implements java.a
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  } catch (Exception e) {}} 
//-------------------------------------------------------------------------//   
 void exitMenuItem_ActionPerformed(java.awt.event.ActionEvent event){{ 
 try {     this.dispose();} catch (Exception e) {}} 
//-------------------------------------------------------------------------//  
 void ResetButton_ActionPerformed(java.awt.event.ActionEvent event){ 
  try { 
       PerformedSelection = false; 
       CategorySelection.setEnabled(true);  
          FailureSelection.setEnabled(true); 
                    ArgumentsTextField.setText(""); 
       StartButton.setEnabled(true); 
       StopButton.setEnabled(true); 
       StatusTextArea.setText(""); 
       StatusTextArea.setCaretPosition(0); 
    setStatusAreaText("Reset is selected"); 
    FailureSelection.removeAll(); 
    FailureSelection.add("Displays the simulated failures"); 
    try {      CategorySelection.select(0);              }            
              catch (IllegalArgumentException e) { } 
  } catch (java.lang.Exception e) {} } 
//-------------------------------------------------------------------------//   
void StartButton_ActionPerformed(java.awt.event.ActionEvent event){ 
     PerformedSelection = true; 
     SelectionType = "Simulation"; 
     setStatusAreaText("Start simulation is selected"); 
     WorkerExtentionAgentReference.setParameters(getSelectionParameters());     } 
//-------------------------------------------------------------------------//      
void StopButton_ActionPerformed(java.awt.event.ActionEvent event)  { 
    PerformedSelection = false; 
    setStatusAreaText("Stop simulation is selected\n"); 
    setStatusAreaText("All active moniotors will be terminated"); 
       StatusTextArea.setText(""); 
       StatusTextArea.setCaretPosition(0); 
    setStatusAreaText("Clear is selected"); 
   // WorkerExtentionAgentReference.TerminateMonitors();    } 
     
//**************************************************************//  
class SymItem implements java.awt.event.ItemListener{ 
  public void itemStateChanged(java.awt.event.ItemEvent event){ 
   Object object = event.getSource(); 
   if (object == CategorySelection) 
    CategorySelection_ItemStateChanged(event); 
   else if (object == FailureSelection) 
    FailureSelection_ItemStateChanged(event);}} 
void CategorySelection_ItemStateChanged(java.awt.event.ItemEvent event){ 
  CategorySelection_ItemStateChanged_Interaction1(event); 
  CategorySelection_ItemStateChanged_Interaction2(event); } 
//-------------------------------------------------------------------------//  
void CategorySelection_ItemStateChanged_Interaction1(java.awt.event.ItemEvent event){
  try { 
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 CategorySelection.setEnabled(false); } catch (java.lang.Exception e) {}} 
//-------------------------------------------------------------------------//  
void CategorySelection_ItemStateChanged_Interaction2(java.awt.event.ItemEvent event){
 try {  int SelectedIndex = CategorySelection.getSelectedIndex(); 
   String SelectedItem = CategorySelection.getSelectedItem(); 
   switch (SelectedIndex){ 
   case 0 : 
   FailureSelection.removeAll(); 
   FailureSelection.add("Correspondent Unavailable"); 
      FailureSelection.add("Remote Communication Failure"); 
      break; 
   case 1 : 
   FailureSelection.removeAll(); 
   FailureSelection.add("Resource Unavailable"); 
   ArgumentsTextField.setText(""); 
   setStatusAreaText("Enter resource :"); 
            break; 
            case 2 : 
            FailureSelection.removeAll(); 
            FailureSelection.add("Collaborator Unavailable"); 
            break; 
            case 3 : 
            FailureSelection.removeAll(); 
            FailureSelection.add("Logic Unavailable"); 
      FailureSelection.add("Logic Update Required"); 
            break; 
            case 4 : 
            FailureSelection.removeAll(); 
      FailureSelection.add("Migration Denied"); 
      FailureSelection.add("RunTime Environment Unavailable"); 
      FailureSelection.add("Network Node Inaccessible"); 
   ArgumentsTextField.setText(""); 
      setStatusAreaText("\nEnter network location,alternative 
node[<syntax>socket://nodeAddress:portNumber/],Reaattempt period"); 
       
            break; 
            case 5 : 
            FailureSelection.removeAll(); 
            FailureSelection.add("Critical Resource Utilization"); 
            break; 
            case 6 : 
            FailureSelection.removeAll(); 
      FailureSelection.add("Migration Denied"); 
      FailureSelection.add("RunTime Environment Unavailable"); 
      FailureSelection.add("Network Node Inaccessible"); 
      FailureSelection.add("Collaborator Unavailable"); 
      FailureSelection.add("Correspondent Unavailable"); 
      FailureSelection.add("Remote Communication Failure"); 
      FailureSelection.add("Resource Unavailable"); 
      FailureSelection.add("Logic Unavailable"); 
      FailureSelection.add("Logic Update Required"); 
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      FailureSelection.add("Critical Resource Utilization"); 
      break; } 
  } catch (java.lang.Exception e) {  } } 
//-------------------------------------------------------------------------//  
 
void menuItemSetupEnvironment_ActionPerformed(java.awt.event.ActionEvent event) {
     (new InteractionFrame()).setVisible(true); } 
 
public void setSelectionStatus(boolean SelectionStatus){ 
 PerformedSelection= SelectionStatus; } 
 
public  String [] getSelectionParameters(){ 
    String []  returnParameters = new String [3]; 
    returnParameters[0]= SelectionType; 
        if (!FailureSelection.getSelectedItem().equalsIgnoreCase("Displays the simulated 
failures"))       { 
        returnParameters[1]= FailureSelection.getSelectedItem();       } 
        else returnParameters[1]= "null"; 
        if (ArgumentsTextField.getText().equalsIgnoreCase(""))       {  
            returnParameters[2]=null;        } 
        else returnParameters[2]= ArgumentsTextField.getText(); 
  return returnParameters;    } 
//-------------------------------------------------------------------------//  
 public void setStatusAreaText (String TextToDisplay){ 
  StatusTextArea.append(TextToDisplay+"\n"); } 
   boolean PerformedSelection = false; 
   String  SelectionType; 
   WorkerExtentionAgent WorkerExtentionAgentReference; 
} 

34. ReadWrite 
package uk.ac.surrey.callisto.pm.adaptation.UpdateProperties; 
import java.io.*; 
import java.io.Writer.*; 
import java.util.*; 
public class ReadWrite extends Object { 
//-------------------------------------------------------------------------//    
public boolean write (String Server1IP,String Server2IP,String ClassPath , boolean 
UpdateInitialization, boolean UpdateClassPath){ 
        boolean ReturnBoolean=true; 
        String ClassPathAndFileName = "./lib/ClassPath.properties";   
        String ClassPathAndFileNameParticipatingServers = 
"./lib/ParticipatingServers.properties";      
        try {         FileWriter file_to_write = new 
FileWriter(ClassPathAndFileNameParticipatingServers,UpdateInitialization); 
             if (!Server1IP.equalsIgnoreCase(""))file_to_write.write(Server1IP+"|"); 
             if (!Server2IP.equalsIgnoreCase(""))file_to_write.write(Server2IP+"|"); 
             if (!ClassPath.equalsIgnoreCase("")) 
                if (UpdateClassPath) 
             file_to_write.close();   
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        } catch (Exception writeErr){ 
            writeErr.printStackTrace(); 
            ReturnBoolean=false;           } 
     if  (UpdateClassPath) 
                try {FileWriter FileClassPath = new FileWriter(ClassPathAndFileName, false); 
                        FileClassPath.write(ClassPath+"|"); 
                        FileClassPath.close();  
                    } catch (Exception writeErr){ 
                        writeErr.printStackTrace(); 
                        ReturnBoolean=false;                    } 
            return ReturnBoolean;    } 
//-------------------------------------------------------------------------//      
 public Vector read (String path){ 
        Vector v = new Vector(40); 
        try{  BufferedReader in = new BufferedReader(new FileReader(path)); 
        String s_read = in.readLine(); 
        StringTokenizer delimitered = new StringTokenizer(s_read,"|"); 
        while (delimitered.hasMoreTokens())  v.addElement(delimitered.nextToken()); 
        in.close();      }catch(Exception error){        } 
        v.trimToSize();  
      return v;     } 
//-------------------------------------------------------------------------//      
public boolean Update (String ClassPathAndFileName,String StringToUpdate, String 
StringValue){ 
      return true;     }   } 
        

35. InteractionFrame 
package uk.ac.surrey.callisto.pm.adaptation.UpdateProperties; 
import java.awt.*; 
import java.util.*; 
public class InteractionFrame extends Frame{ 
public  static String [] ParticipatingServersRead ;  
public InteractionFrame(){ 
  ParticipatingServersRead = readIPAddressesOfAvailableLocation(); 
  setLayout(null); 
  setBackground(java.awt.Color.lightGray); 
  setSize(546,452);setVisible(false);add(checkboxClasspath); 
  checkboxClasspath.setBounds(108,192,24,28); 
  add(checkboxServers); 
  checkboxServers.setBounds(108,120,24,28); 
  checkboxServers.setState(true); 
  ComboUpdatePath.setText("UpdatePath"); 
  add(ComboUpdatePath); 
  ComboUpdatePath.setBounds(22,193,74,28); 
  UpdateInitializationTrueFalse.setText("New entries ?"); 
  add(UpdateInitializationTrueFalse); 
  UpdateInitializationTrueFalse.setBounds(22,120,87,28); 
  CommitChangeButton.setLabel("Commit Changes"); 
  add(CommitChangeButton); 
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  CommitChangeButton.setBackground(java.awt.Color.lightGray); 
  CommitChangeButton.setBounds(143,392,112,39); 
  DoneButton.setLabel(" Exit "); 
  add(DoneButton); 
  DoneButton.setBackground(java.awt.Color.lightGray); 
  DoneButton.setBounds(290,391,112,39); 
  add(textFieldServer1); 
  textFieldServer1.setFont(new Font("SansSerif", Font.PLAIN, 12)); 
  textFieldServer1.setBounds(144,50,378,28); 
  add(textFieldServer2); 
  textFieldServer2.setFont(new Font("SansSerif", Font.PLAIN, 12)); 
  textFieldServer2.setBounds(144,85,378,28); 
  label1IPAddress.setText("IP Addresses of participating nodes"); 
  add(label1IPAddress); 
  label1IPAddress.setFont(new Font("SansSerif", Font.PLAIN, 12)); 
  label1IPAddress.setBounds(144,24,228,24); 
  label1ServerIPAddress.setText("Home Node"); 
  add(label1ServerIPAddress); 
  label1ServerIPAddress.setBounds(22,48,86,28); 
  label2ServerIPAddress.setText("Destination Node"); 
  add(label2ServerIPAddress); 
  label2ServerIPAddress.setBounds(22,84,110,28); 
  labelpathToClasses.setText("Path to project classes"); 
  add(labelpathToClasses); 
  labelpathToClasses.setBounds(144,228,144,28); 
  frameButton.setEnabled(false); 
  add(frameButton); 
  frameButton.setBackground(java.awt.Color.lightGray); 
  frameButton.setBounds(12,12,525,144); 
  textFieldClassPath.setText("C:\\java\\bin\\"); 
  textFieldClassPath.setEnabled(false); 
  add(textFieldClassPath); 
  textFieldClassPath.setFont(new Font("SansSerif", Font.PLAIN, 12)); 
  textFieldClassPath.setBounds(144,264,380,28); 
  label2Classpath.setText("Classpath"); 
  add(label2Classpath); 
  label2Classpath.setBounds(22,264,98,28); 
  frameButton2.setEnabled(false); 
  add(frameButton2); 
  frameButton2.setBackground(java.awt.Color.lightGray); 
  frameButton2.setBounds(12,180,525,180); 
  setTitle("System Properties Update"); 
  textFieldServer1.setText(ParticipatingServersRead[0]); 
  textFieldServer2.setText(ParticipatingServersRead[1]); 
  SymWindow aSymWindow = new SymWindow(); 
  this.addWindowListener(aSymWindow); 
  SymAction lSymAction = new SymAction(); 
  DoneButton.addActionListener(lSymAction); 
  CommitChangeButton.addActionListener(lSymAction); 
  textFieldServer1.addActionListener(lSymAction); 
  textFieldServer2.addActionListener(lSymAction); 
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  SymItem lSymItem = new SymItem(); 
  checkboxClasspath.addItemListener(lSymItem); } 
public InteractionFrame(String title) { 
  this(); 
  setTitle(title); } 
 static public void main(String args[]){ 
  ParticipatingServersRead = readIPAddressesOfAvailableLocation(); 
  try{(new InteractionFrame()).setVisible(true); } 
  catch (Throwable t){ 
   System.err.println(t); 
   t.printStackTrace(); 
   System.exit(1);}} 
 boolean fComponentsAdjusted = false; 
 java.awt.Checkbox checkboxClasspath = new java.awt.Checkbox(); 
 java.awt.Checkbox checkboxServers = new java.awt.Checkbox(); 
 java.awt.Label ComboUpdatePath = new java.awt.Label(); 
 java.awt.Label UpdateInitializationTrueFalse = new java.awt.Label(); 
 java.awt.Button CommitChangeButton = new java.awt.Button(); 
 java.awt.Button DoneButton = new java.awt.Button(); 
 java.awt.TextField textFieldServer1 = new java.awt.TextField(); 
 java.awt.TextField textFieldServer2 = new java.awt.TextField(); 
 java.awt.Label label1IPAddress = new java.awt.Label(); 
 java.awt.Label label1ServerIPAddress = new java.awt.Label(); 
 java.awt.Label label2ServerIPAddress = new java.awt.Label(); 
 java.awt.Label labelpathToClasses = new java.awt.Label(); 
 java.awt.Button frameButton = new java.awt.Button(); 
 java.awt.TextField textFieldClassPath = new java.awt.TextField(); 
 java.awt.Label label2Classpath = new java.awt.Label(); 
 java.awt.Button frameButton2 = new java.awt.Button(); 
class SymWindow extends java.awt.event.WindowAdapter { 
      public void windowClosing(java.awt.event.WindowEvent event){ 
   Object object = event.getSource(); 
   if (object == InteractionFrame.this) 
    InteractionFrame_WindowClosing(event);} } 
void InteractionFrame_WindowClosing(java.awt.event.WindowEvent event){ 
 try { (new QuitDialog(this, true)).setVisible(true); 
  } catch (Exception e) {}} 
class SymAction implements java.awt.event.ActionListener { 
  public void actionPerformed(java.awt.event.ActionEvent event){ 
   Object object = event.getSource(); 
   if (object == DoneButton) DoneButton_ActionPerformed(event); 
   else if (object == CommitChangeButton) 
    CommitChangeButton_ActionPerformed(event);}} 
void DoneButton_ActionPerformed(java.awt.event.ActionEvent event) { 
  try { (new QuitDialog(this, true)).setVisible(true); 
  } catch (Exception e) {}} 
void CommitChangeButton_ActionPerformed(java.awt.event.ActionEvent event) { 
        if (ServerStateChanged==true){ 
  ReadWrite WriteToFile = new ReadWrite(); 



 

 

Page 137  

  boolean returnType = 
WriteToFile.write(textFieldServer1.getText(),textFieldServer2.getText(),textFieldClassPath.g
etText(),checkboxServers.getState(),checkboxClasspath.getState()); 
  ServerStateChanged=false; }} 
 public String getProjectPath(){    return textFieldClassPath.getText();} 
class SymItem implements java.awt.event.ItemListener{ 
  public void itemStateChanged(java.awt.event.ItemEvent event){ 
   Object object = event.getSource(); 
   if (object == checkboxClasspath) 
    checkboxClasspath_ItemStateChanged(event); 
   if (object == textFieldServer1) 
    textFieldUpdatedActionPerformed(event); 
   if (object == textFieldServer2) 
    textFieldUpdatedActionPerformed(event);} } 
void textFieldUpdatedActionPerformed(java.awt.event.ItemEvent event){ 
ServerStateChanged= true;} 
void checkboxClasspath_ItemStateChanged(java.awt.event.ItemEvent event){ 
  try { 
   textFieldClassPath.setEnabled(checkboxClasspath.getState()); 
   UpdateFlag = checkboxClasspath.getState(); 
  } catch (java.lang.Exception e) {}} 
public static String [] readIPAddressesOfAvailableLocation (){ 
     ReadWrite ReadFromFile = new ReadWrite(); 
    Vector  Servers = ReadFromFile.read("./lib/ParticipatingServers.properties"); 
    String [] ParticipatingServers= new String [Servers.size()]; 
     try   { 
            for( int index=0; index <(Servers.size());index++){ 
ParticipatingServers[index]="socket://"+(String)Servers.elementAt(index)+":7000/destination
";  System.out.println("Participating servers are :  "+ ParticipatingServers[index]);        }       } 
        catch (Exception writeErr){ writeErr.printStackTrace();   } 
return ParticipatingServers; } 
boolean UpdateFlag = false;  
boolean ServerStateChanged=false; 
boolean flagToClassPathUpdate = false;} 
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