
N.Anusha, IJRIT  149 

 

IJRIT International Journal of Research in Informat ion Technology, Volume 1, Issue 8, August, 2013, Pg. 149-155 
 
 
 

International Journal of Research in Information Technology (IJRIT) 
 
 

www.ijrit.com ISSN 2001-5569 
 

 

Language – Action Based Framework for 

Monitoring Service Systems 
1N.Anusha, 2 Sri Lavanya Sajja, 3Dr.R.V.Krishnaiah 

 
1Research Scholar, Dept of CSE, DRK College of Engineering & Technology, Hyderabad (A.P), India.  

2Asst Prof, Dept of CSE, DRK College of Engineering & Technology, Hyderabad (A.P), India sri  
3Principal, Dept of CSE, DRK Group of Institutions, Hyderabad (A.P), India 

 
1 anushanamireddy1206@gmail.com,  2vlavanya@drkgroup.org., 3r.v.krishnaiah@gmail.com  

 

Abstract 

Due to innovative technologies in distributed computing the businesses are integrated using Service Oriented Architecture 
(SOA). Business processes involved in distributed systems are open and often subjected to failure. Monitoring such systems is 
indispensable for smooth running. Recently Robinson and Purao presented a framework for monitoring service systems. Their 
work includes formalization of policies, protocols for interaction and commitments. In this paper we develop a service oriented 

system and implement the framework that monitors the system. The empirical results revealed that the framework is effective.  
 
Index Terms – Service oriented systems, distributed computing, processes, and services 

 

1. Introduction 

Due to the emergence of new technologies in distributed computing service oriented systems based on SOA 
came into existence. This helped businesses to get integrated to form chain of businesses. This is being realized and 
leading to exponential growth of global economy. Mission critical services are being built by integrating multiple 
businesses seamlessly. These businesses are governed by standards pertaining to interoperability [1], [2]. These 
systems are essentially complex technically. Business in various domains needs integration. Banking domain, 
insurance domain, travelling and government are some of the examples for service oriented systems. Such systems 
are the need of the hour with the need for providing integrated services to customers. The distributed business 
systems are prone to failure due to the distributed nature of the processes. Therefore such systems are to be 
monitored for sustainable and acceptable service.  
 

Monitoring software systems is somehow linked to monitoring service requirements and the way they are 
realized in the phases of software development life cycle (SDLC). Monitors are to be built to monitor the services of 
various kinds. Monitor is a piece of software that is meant for analyzing the behavior of some other software system 
especially focusing on the interested qualities of the system [3]. A monitor might observe very important features 
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and important events of the system [4]. Monitor can also be conceived as a process that can process various events 
and find the status of the system. The characterization of monitor involves an event that occurs at runtime. 
Monitoring can be done for any events including system CPU or a person leaving home [3].  A set of software 
objects might produce events in the real world. The monitoring issues involve in event acquisition and also event 
analysis [3]. Understanding events pertaining to service interaction in terms of service policies is an important 
research. How to know low level events for high level requirements understanding? This question can be answered 
with the following abstraction layers.  
 

 
Fig. 1 – Abstraction layers 

As can be seen in fig. 1 there are four abstraction layers named policy manager, interaction policies, 
interacting services and network messages. The policy manager determines the system’s state policies. This will 
help the monitoring software to observe the corresponding behavior. Interaction policy is the policy that tells the 
rules to be followed by interacting agents. One such rule is that an agent should follow his commitments. Service is 
something that is provided by a collection of integrative services that conform to a function. For instance loan 
processing and secure transactions online come under this. Network messages are the result of messages enabled by 
protocols. For instance REST protocols and web service protocols can produce network messages. All these layers 
together can provide monitoring service effectively.  
 

Service systems are built generally with the idea that software is a service [5], [6]. This idea helps the 
integration of new and legacy systems. This capability of software systems let businesses to be integrated. To 
achieve this software systems have to declare their standard interfaces in machine readable format [7]. This will help 
the software systems to interact with each other though standard interfaces declared. There are standard for 
publishing, binding and finding services. For binding SOAP (Simple Object Access Protocol) protocol is used. For 
finding UDDI (Universal Description Discovery and Integration) is used while for publishing WSDL (Web Services 
Description Language) is used. In the literature it is found that LAP (Language-Action Perspective) is the basis for 
layered approach for many enablers [8], [9], [10]. In this context a speech act is considered as building block. Every 
utterance is considered as a purposeful act for specific performance. Towards LAP many techniques came into 
existence. They include Aggregative model [11] and Business Model Patterns [12]. In [13] these are synthesized 
into web services framework that contain three distinct layers. They layers include Rational discourse, 
communicative act, and communication platform. They are presented in table 1.  
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LAP Inspired Framework Standards support from W3C, ebXML, and 

Semantic Web 

Relationship and 

concurrency in Rational 

discourse layer 

No support 

Transaction in Rational 

discourse layer 

Partial support 

Exchange in Rational 

discourse layer 

Good support from ebXML and W3C 

Proposal, negotiation and 

contract in communicative 

act 

Good support from ebXML and less support 

from W3C and Semantic Web 

Capability exposure and 

search in communicative act 

Partial support from W3C and ebXML and 

good support from Semantic Web.  

Guarantee, Messaging and 

Channel in Communication 

platform 

Good support from all.  

                              Table 1 – Web Service Standards: A layered view (excerpt from [14]) 

 

As can be seen in table 1, it is evident that there are many LAP inspired frameworks with good or less 
standards support from W3C, Semantic Web and ebXML. The conversation among the software components is 
generally loosely coupled and tightly cohesive in nature to be ideal.  
 

Web services are used to realize service oriented systems. The architecture is SOA. The web services are 
the programs which are available over web and can be invoked by programs written in any programming language. 
A vending machine metaphor can be used to describe service oriented systems [13]. Web services technology 
depends on the standards like SOAP, WSDL and UDDI. Web services provide interactions among components. The 
WSDL file in web services can only help to known operations, arguments and return types. However, it does not tell 
the user what to do first and what to do next. To overcome this problem Web Service Choreography Langue [15] 
came into existence which can be compared with a telephone call where a session is established between two people. 
Between two people communication takes place and the conversation depends on the other person’s response to 
your conversation. Many exchanges between two parties are known as a conversation. Conversation policies [16], 
[17] play an important role in this context conversation state is recorded. The model needs particular specification 
and policies towards its standardization. The conversations in communication between two parties are discourses 
which can be compared. They are also known as communicative acts [18]. Agent communications [19] is another 
term to describe it. Integration patterns [20], conversation structures [21] are some of the examples for types of 
conversations between two agents. In this paper the communicative acts are different as they throw light into 
monitoring activities. As an example for a service system Fig. 2 shows a loan processing system. The components 
involved in the system are Customer, Loan Processor and Loan Approver.  
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Fig. 2 – Service system example (excerpt from [77]) 

 

There are some operations going on among the parties in the service oriented system in certain sequence. 
That include customer makes a loan request; loan approver takes it and give to loan processor who determines 
whether the loan can be given or not.  In fig. 3, there is another service system that demonstrates interaction among 
the parties.  
 

 
Fig. 3 – A sample service system 

As can be seen in fig. 3, there are many parties involved in the service system. They include Customer, 
Merchant, Payment Gateway and Shipper. The customer makes purchasing requests and also makes payments 
online. The payment gateway is responsible to act as mediator between the merchant and banker. The banker is 
invisible in this scenario. However, in the real world the payment gateways verify the credit of the customers 
through information obtained from bankers. The merchant provides online sales services to customer. The shipper is 
responsible to deliver goods to customers who purchase items online. This is a typical scenario that helps to 
understand a service based system.  
 

2. Proposed Monitoring System 

The service system considered in this paper is an online order processing system where parties involved include 
customer, merchant, payment gateway and shipper. The application is made up of web services where interaction is 
found among the processes. There are many protocols or procedures implemented as part of the application. They 
include Shipping protocol, Order Protocol, Payment Protocol, and Purchase process. Each protocol has goals to be 
achieved to satisfy the overall outcome of the application. Protocols also manipulate commitments. The protocol 
policies are commitment based. These aspects can be found more in [28]. Commitment is nothing but an obligation 
of an agent towards another agent. There might be conditional commitments based on the protocols. The protocol 
policies have certain characteristics. They are as given below.  
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� Commitments are actually associated with specifications of protocols.  
� Sometimes the commitments are based on conditions. They are known as conditional commitments. 

Commitments of one agent might depend on the conditions fulfilled by other agent. 
� Only concrete operations are to be used to reference commitments. Corresponding reasoning is important 

for designing systems that are to be monitored.  
 

For characterizing messages Language – Action approach is followed. Such messages are part of protocol 
communications.  
 

The monitoring services implemented are based on [14]. The monitoring framework contains goal specification, 
monitor compilation and goal evaluation [23], [24]. Goal oriented requirements are implemented based on [25]. It 
has three phases namely identification of goals, refining them, and operations assignment to agents. Java Managed 
components are used to implement these services. When system generates events they are tracked and saved to 
repository. Then these events are analyzed to see whether the goals are satisfied. The results are used to make 
decisions or take alternative steps.  

 
 

3. Results  

The results are analyzed systematically which has four different layers. The layers are named level 0, level 
1, level 2, and level 3. Raw data is stored by the first layer. The second layer builds ontology which is the actual 
knowledge representation in the form of concepts and relationships among the concepts. Level 2 layer stores 
properties of events of level 1 layer. Level 3 layers stores meta properties. It does mean that it stores properties 
about properties. The proposed solution treats the services as units which are monitored continuously. It also treats 
communicative acts as operations pertaining to commitments. It monitors all services independently as they 
participate in communication and have interaction with other services. The communications are observed as per the 
notations specification in the language. As per the pre-defined rules and regulations the framework observes or 
monitors services and take appropriate steps in order to ensure quality of services.  

 
 
4. Conclusion 

In this paper we have implemented a service system which enables online shopping. We implemented the 
application using web services developed in .NET platform. The business processes involved are related to 
customer, merchant, payment gateway and shipper. There is interaction among the parties. The monitor the service 
system the formalizations such as policies, protocols and commitments which are proposed by Robinson and Purao 
[14] are implemented in this paper. Their framework is practically implemented by us that include mapping 
operations and abstraction layers for monitoring service. The monitoring system is tested with the prototype service 
system. The empirical results revealed that the framework is effective.  
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