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Abstract

Bidding system has been implemented to provide care for senior citizens. One of the objectives of the system on the need and construction of negotiation protocols for e-commerce and also provide distance services through negotiation and usage of design patterns for implementation of bidding system. In this document, a protocol for negotiation has been proposed and bidding has been implemented using this protocol
1. Introduction

In this project, the focus is on the construction of negotiation protocols using Reo language to demonstrate how it can help in solving the task of providing care to senior citizens in a minimum amount of time while maximizing work and utilizing the resources given effectively and how this system can be implemented using Java RMI and design patterns of Java. In precise, a solution has been proposed for this problem:
If there are N Nurses trying to nurse S senior citizens located at L locations in T time slots. Each nurse can serve maximum number of senior citizens per day, as he/she works for fixed amount of time each day. Schedules will have to be generated so that all nurses will start the day and end the day from their location 
The rest of the paper is structured as follows. In Section 2, strategy used to solve the problem is defined. In Section 3, Reo coordination Language used to build the circuit is discussed. Section 4 illustrates the Negotiation Protocol in a circuit diagram. Section 5 describes the bidding system technique to provide care for senior citizens. Section 6 describes why design patterns are used in Bidding System. Section 7 gives conclusion of the project implemented
2. Strategy used to solve the problem
Some form of negotiation is needed to ensure that all senior citizens are attended to and given treatment without any delay using minimum number of nurses and within a short time span. The senior citizens all need care at different or maybe at the same time and make requests for services. Nurses are allotted to provide care for them and one nurse maybe allotted to more than one patient/senior citizen. Once a nurse has been allotted and the treatment has been provided, senior citizens can request for nurse time again if they need treatment.

3. What is Reo Coordination Language
Reo circuit has been designed to show the negotiation protocols used to provide care for senior citizens by scheduling nurses to them. Negotiation protocols face three problems:
1. Lack of common understanding of the protocol: Formal semantics are not provided thereby confusing the participants and preventing a common understanding of the protocol.

2. Lack of support for temporary business constellation: Since participants’ shared interests are only temporary, they are free to break off or leave during the course of the negotiation process at any arbitrary moment in time.

3. Inability to deal with nested negotiations: Aside from the negotiation among participants, negotiation is required while forming an alliance. Nested negotiation is requires the ability to compose one negotiation protocol with the other ones in a systematic manner.
Reo overcomes the above mentioned problems that negotiation protocols face as it provides formal semantics, offers dynamic reconfigurability and composability.

Reo allows composition of a connector out of simpler connectors where channels represent atomic connectors. A channel has two channel ends namely sink and source. Sink dispenses data out of its channel while source accepts data into its channel. Reo models a connector as a graph of nodes and edges. There are three types of nodes namely sink, source and mixed. A mixed node contains both source and non-deterministically selects a data item available at one of its sink channel ends and replicates the data item to all of its source channel ends when all of them can accept the data item. A source node contains only source channel ends. If a component writes a data item to a source node, the node replicates the data item to all of its source channel ends when all of them can accept the data item. A sink node contains only sink channel ends. When a component tries to take a data item from a sink node, the node non-deterministically selects a data item available at one of its sink channel ends
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Explanation of the circuit flow

At the initiator end, all patients register for medical care at first by entering all their particulars in the database. These particulars include the patient name and address and contact number as well. The patient enters his priority based on the severity of his condition by means of a ticket which is high-h, low-l, medium-m or severe-s. Also the patient indicates the date and time that he wishes to be seen and given medical attention. The nurse also enters all her particulars including her contact number and shift timings. 

At the bidding and validation end, we have the following. The current date and time are already stored indicated as ‘a’ and ‘c’ respectively. The patient must make an appointment b which is greater than or equal to the current date a. He must also make an appointment at a time d greater than the current time c. Only if both the date and time are correctly entered by the patient will it be recognized as a valid request. Validation is necessary for the nurse database as well. The nurse details are indicated by N. If an already registered nurse attempts to enter her details again indicated by C, it will return (incr) invalid nurse record else it will return correct nurse record (cnr). Both outcomes will be sent to the result generator. If the date and time are incorrectly entered by the patient it will return an invalid message and he will have to register again and indicate his requirements correctly. When the date and time are correctly entered by the patient along with his priority, it enters into the ‘service given’ circuit which determines which patient has the highest priority and allocates the nurse available and the patient receives the required medical attention.

5. Bidding System Implementation
Bidding system has been implemented by following the rules defined in the circuit diagram. Bidding system is based on Client-Server architecture. The server is implemented using Java RMI(remote method invocation) technology and the client is implemented using Java Swing. The client does a server look up and makes remote procedure calls to communicate with the server. Once the Server starts, clients have to connect to the server using Java RMI with a specific IP address and port number on which the server is running. Each  user(senior citizen) can bid for nurse time or view the status of his bid to find out whether he has been assigned a nurse or his request is still pending. After the senior citizen has been assigned a nurse, the bidding closed.
5.1 Criteria used in bidding

All nurses interested in providing services to senior citizens will register with the bidding system specifying their contact information and their availability. Using the Bidding system, senior citizens can bid for nurse time. Senior citizens will be required to provide their contact information, type of care needed and the time they would like the nurse to visit them. Senior citizens need to give their priority number whenever they bid for nurse time. The priority numbers are stored in a queue. The bid validator checks to see which priority number is highest. The senior citizen with the highest priority is allocated the first nurse. The next nurse is allocated to the patient with the second highest priority and so on. Nurse may be allocated to more than one patient since the number of nurses is limited when compared to the number of patients. Once their request has been carried out the senior citizen’s bid request will be marked as completed(assigned a nurse) and he can place new bids for nurse time again. 

5.2 Validations
1. If nurse details already exist, bidding system will not allow the nurse to register again.

2. A nurse can work for fixed time.

3. Senior citizens cannot request for a date which is less than today’s date, as there is no way this request can be fulfilled by the bidding system.

4. Bidding System can accept the information only if the date and time are specified correctly.

4. If a senior citizen has already placed a bid for nurse time, he cannot bid again until the result of his previous request is known. This facility is provided so that all the senior citizens will have equal chances for bidding.

6. Why are design patterns used?
Design patterns are used in the Bidding system as they describe a programmable approach so that other programmers can easily understand, focus more on recurring design architectural design themes, always program to an interface and not to an implementation, keep classes separated from having to know too much about one another.
6.1 Patterns used in Bidding system

1. Builder pattern: It separates the creation of user interface fields (representation) from the handling of user inputs and communicating with the server(complex operations). The client has been implemented using builder pattern so that look and feel of the user screens can be changed
2.  Mediator pattern: It promotes loose coupling by keeping objects(client and server) from referring to each other explicitly, and it lets you vary their interaction independently. Server lookup services needed by the client has been implemented using Mediator pattern
3. Façade pattern: It defines a high level interface representing a subsystem(Server) to be used by another subsystem(Client). Its been used to communicate between client and the server.
4.  Factory pattern: It provides a simple decision-making class that returns one of several possible subclasses(tracks all the changes send by a user to the server or monitor the performance of the server), depending on the data that are provided.

5. Singleton pattern: Bids Manager on the server side has been implemented using singleton because there needs to be a single manager for all bids, to maintain consistency and data integrity. 
7.Conclusions
1. Reo has several noteworthy attributes such as dynamic reconfigurability that make it an easy language to build negotiation protocols on. 

2. The formal semantics also enable one to obtain a clear understanding of the protocol used.

3. Reo’s circuit is so designed that any modifications can be made at run time if required.
4. Patterns improve developer communication 

5. Patterns help document the architecture of a system 

6. Design patterns enable large-scale reuse of software architectures 

7. Patterns don't provide solutions, they inspire solutions. 

8. Patterns explicitly capture expert knowledge and design tradeoffs and make this          expertise widely available 

9. Ease the transition to object-oriented technology 
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