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1. Introduction & Scope

Unimar Shipping & Trading PTE Ltd. requires an e-procurement and communication solution for its maritime trading business. The proposed name for this solution is ShipNeeds®. 

Shipneeds aims to ease the order processing of goods by means of automation and web-enablement.
 The application will enable buyers to request, sort and select a quotation from wide number of suppliers registered with ShipNeeds. The end-users of the system are the buyers-mainly the clerks at Ship’s procurement division – sending RFQ while the ship is arriving at a port-of-call  and the suppliers based in port-of-call who would be responding to those RFQs.

It is assumed that Buyer will have wireless internet connectivity near the Port-of-call or previous port-of-call. 

This document describes High level design of the ShipNeeds. It focuses on Architectural decisions taken, Technology Components matrix and Application Design. 

The user requirements are listed in ISS/SPS/URS/1.0.
2. Acronyms

	JSP
	Java Server Pages



	J2EE
	Java 2 Enterprise Edition


	MVC
	      Model View Controller

	RUP
	      Rational Unified Procesing

	RFQ
	      Request for Quotation

	ORM
	      Object-Relational Mapping

	PO
	      Purchase Order

	POJO
	      Plain Old Java Object

	LGPL
	      Lower GNU Public Licence

	
	


3. Brief Listing of Requirements.

There are three main user roles in ShipNeeds: Buyer of the Goods, Suppliers of the goods  and ShipNeeds Web Administrator.

Below is the listing of requirements in brief.
3.1 Buyer Requirements

· Buyer- Create RFQ

· Buyer-  Upload RFQ

· Buyer- Edit RFQ

· Buyer-  View RFQ

· Buyer - Save RFQ

· Buyer-  Retrieve RFQs

· Buyer- Send RFQ

· Buyer- Search Suppliers

· Buyer - Delete RFQ

· Buyer- Edit Quotation Item Quantities

· Buyer-  View Quotation Details

· Buyer-  Retrieve Quotations

· Buyer  Confirm Quotation

· Buyer  Create Purchase Order

· Buyer View Purchase Order

· Buyer Retrieve Purchase Orders
3.2 Supplier Requirements

· Supplier-Search Buyers

· Supplier- Create Quotation

· Supplier-  Edit Quotation

· Supplier- View Quotation

· Supplier- Save Quotation

· Supplier- Delete Quotation

· Supplier-  Retrieve Quotations

· Supplier-  Send Quotation

· Supplier-  Confirm Quotation

· Supplier - View RFQ

· Supplier-  Retrieve RFQs

· Supplier - View Purchase Order

· Supplier - Retrieve Purchase Orders

· Supplier - Edit Company Info
3.3 Common Requirements

· Sign Up

· Change Password
· Login

· Auto-Ranking of Quotations

· Add User

· Delete User

· Edit User Details
3.4 Administrator Requirements

· Administrator: Add Company

· Administrator: Delete Company

4. Functional Flow

Below is the process flow of the main functionality of ShipNeeds which is to facilitate RFQ and quotation communication & update.
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5. Design Goals

ShipNeeds aims to be a broker-website to facilitate RFQ negotiation between buyers and suppliers of mari-time industry. Below are the design goals associated with it:

· Internet Availability

The application should be available from internet. Hence it will be developed as a web-application accessible by HTTP protocol.

· Ease of use

An intuitive and easy to use User interface is required to attract large Mari-time Buyer and Supplier User base. To address this goal, A UI prototype is being developed to make sure the UI screens and interfaces are of acceptable. 
· Keeping Licensing costs at minimum
Customer Requirements indicate no provision for licensed softwares. ShipNeeds will be designed around freely available but commercially deployable soft wares licensed under (LGPL).
6.  Architectural Decisions.

Customer has highlighted that there is no provision for buying licensed softwares.

Amongst technologies available for free or public license, J2EE is de-facto industry standard with APIs catering to common Web-Application requirements.

 Therefore  ShipNeeds will be developed as a J2EE based web- application using free or publicly available (LGPL) licensed products.
4.1 Methodology

4.1.1 Project Lifecycle Methodology

As detailed in Project Plan, the project is following Rational unified processing (RUP). RUP divides a project into logical phases with significant look-ahead into next phase and look-back by reviewing the previous phase. Rational Rose tool will be used to create RUP artifacts. 

4.1.2 Development Methodology

A Domain Model Approach will be used. This approach models a system with objects from problem domain. A Platform Independent Model (PIM) will be created as Analysis model. This will comprise of Analysis objects categorized into View, Controller and Entity objects. A Platform Specific Model (PSM) will be created as part of the Design Modellig.

PSM will map the analysis objects to the language specific objects which will be JAVA objects  or J2EE artifacts in case of ShipNeeds. 

4.2 Database Access

Below are the options considered for database access for ShipNeeds.

4.2.1 JDBC with SQL queries

JDBC API provides for standard database operations through JAVA language using SQL queries or procedure call. 

Following are the advantages of using this option:

· Smaller and easier API.
· Best possible performance subject to SQL query, optimizations and schema design.

· No additional Wrapper or API than JDBC and SQL

Following are the disadvantages of using this option:

· More development work for SQL queries and to create DTOs from ResultSet. 

· More maintenance work while changing the query and DTOs 

4.2.2 Serialization

This option uses Java’s serialization API to store objects into stream. The objects can be retrieved back by de-sterilizing them into JAVA objects.

This option has below disadvantages.

· Loads whole object graph by de-serializing entire stream, it is not possible to access single object independently it has associations with any other object. 

·  Problem in handling concurrent access of data. Technique better suited for Desktop applications

4.2.3 EJB2 Entity-Bean Approach

This option provides a declarative mapping using Container Managed Persistence.

But the disadvantages of this approach are

· Forces the domain model to be in first normal form as CMPs are defined one-to-one correspondence with a table.

· Entity Beans are not serializable. Hence DTOs are required.

· EJB2 is an ‘intrusive’ model wherein a lot of boiler-plate code is required to be written to fulfill the specification needs.

4.2.4 Object-oriented databases

These databases conceptualize an object model instead of relational model in the storage. But there are very few stable implementations.

The disadvantages are following:  

· Uses a query language different than SQL.

· Requires an object database. But most popular and practical databases are relational.

4.2.5 Using XML Databases

These databases work similar to the serialization approach. Optimized for containment relationship found in XML documents. X-Hive and Ipedeo are some of these available databases. But none is Free for usage.

Disadvantages of XML Database

· Performance is at lower end.

· Not very popular hence limited support available.

4.2.6 ORM Frameworks

Object Relational Mapping tools provide a declarative mechanism to map the object memebers to the fields of the table. They use reflection and provide for detached dataset.

Advantages of ORM frameworks are: 

· Minimum code required for persistence.

· Reduced code, most likely to ease maintenance.

· Portable to different databases.

· Performance comparable to JDBC approach if proper object-loading and caching strategy is selected

Disadvantages of using an ORM framework are:

· Creating the mapping files can be tedious especially for objects with relationships.

· Object Loading strategy has to be carefully chosen.

       From above options the obvious short-listed choices are JDBC and ORM approach. 

During Technical prototype creation, the learning curve of Hibernate was found to be steeper. Mainly Creating hibernate mapping and caching peculiarities were found to be unnecessary learning, given that developers are well versed with SQL and learning smaller JDBC API will be easier. Hence JDBC will be chosen for the Data Access layer. The TYPE_SCROLL_INSENSITIVE ResultSet will be used for majority of results fetched from database to be able to scroll both ways but generally not sensitive to changes made by others.
4.2 Transactions

 ShipNeeds has transactional requirements mainly for database transactions (transactions started due to single user-action causing updates in multiple tables.) and possibly a long-running transaction (Email delivery after a new RFQ is created or existing RFQ is updated).

Following are the choices available for DB transaction management to fulfill those requirements.

· Handling transactional using stored procedures and T-SQL

· Using JTA.

· Using JDBC transaction API.

· ORM framework’s transaction API

Since ShipNeeds will be using JDBC it will be also leverage on Direct JDBC Connection Transaction API. MySQL 5.0 supports transactions with bundled innoDB. 
4.3 Concurrent Access

ShipNeeds web-application is accessible to ‘5’ users per Buyer Company and Supplier Company. This creates possibility of concurrent access to contentious data.

Two users say Ship Captain and Clerk in Purchase Department might be editing the same RFQ without knowledge of each other. ShipNeeds will make use of below techniques.

For the transactions started y single user action and spanning single datasource (DB), below are the options available to handle concurrency

4.3.6 Isolated transactions
 Transactions are treated as independent of each other and are executed one after the other. This is the default level of transaction isolation in which last user wins. (Last user’s modification over-rides the previous users without the user previous use knowing about it until the user freshly accesses the data)

4.3.7 Optimistic Locking
 This technique takes optimistic approach towards concurrency, assuming that there is little possibility of users acting on same data at same time. Hence a check is made only when user saves the data, notifying her if the data is changed and committed in the database by another user after the last time user read the data. Thus last user either looses or an option is provided to merge the changes. 

4.3.8 Pessimistic Locking
This option takes pessimistic approach towards concurrent access by acknowledging that there is always a possibility of different users acting on same data. The data is locked by database level lock  at the time of reading.

The second user is prohibited to work on same data. Database must support pessimistic locking to use this technique.

Shipneeds will make use of Optimistic Locking except for Edit RFQ use case. A version number or timestamp will be maintained as a field in the table. And it will be checked if the timestamp or the version has changed at the point of saving the data. 

For Edit RFQ use case a Pessimistic Lock will be used because it will be annoying for the user to know the RFQ has been modified by another user only at the point of saving it. 

Instead the RFQ will be locked as soon as it is picked up for modification.

4.4 Business Logic Organization

Below are the options considered for organizing business logic 

· Transaction Script Approach

In this option, objects are purely for the purpose of holding state and behavior is managed by a central procedural class. This approach is suitable in cases where a central algorithm acts on multiple data objects. 

· Object Oriented Approach

Objects contain both state and behavior in them and tasks are executed by passing messages by calling the behavior (methods).

For ShipNeeds development the Object-Oriented approach will be used for object-oriented approach benefits like encapsulation of data with the behavior.

4.5 Business Logic Interface

Another important decision is how to expose the Business logic to the web-tier.

Below are the options to consider for creating a business logic interface:

4.5.6 EJB Session Façade

Methods handling the business logic are centralized inside a Session Bean. Since the bean is in Managed Environment it can make use of other Services of the Application server.  

4.5.7 POJO Façade

In POJO (Plain Old Java Object) façade, methods handling the business logic are centralized in a standard Java Object. 

It can call services provided by other light-weight frameworks.

4.5.8 Exposed Domain Model
Web-tier objects like JSPs can directly access business logic and data objects. ShipNeeds businees logic will be exposed using a POJO façade. This object will be an interface and the implantation object will have the business logic inside it. There will be at least one such POJO façade per use case. (This will map to the Main-Controller object of the analysis model for the use case)

Thus ShipNeeds businees logic is organized in object-oriented approach and exposed via a POJO façade interface.

4.6 Web Presentation

There are a variety of web-frameworks available. They can be mainly classified as MVC-2 based and Event-Driven plus MVC based frameworks.  Main options considered here are Struts and JSF.
Though Struts is also a stable framework, Shipneeds will choose JSF as the web-framework mainly for its flexibility, better design and potential for faster development. Below are the other reasons for choosing JSF framework:

· Page Controller Flexibility

JSF uses the Page Controller Pattern. Although there is a single servlet every faces request goes through, the job of the servlet is to receive a faces page with components. It can then fire off events for each component and render the components using a render toolkit. The components can also be bound to data from the model. 
· Event Driven Approach
The major difference between Struts & JSF is JSF can have several event handlers on a page while Struts is designed to one event per request. In addition, with Struts, ActionForms have to extend Struts classes, forcing the model to be Struts ActionForms. JSF backing beans are POJOs hence the model is independent of the JSF. 
· Navigation 
JSF navigation is applied on the page level and can be action-independent. Avoiding potential proliferation of ActionForms in Struts.

· Better Object-orientation using Backing Beans
JSF provides backing beans for every view page. Compared to the ‘ActionForm’ and ‘Action’ approach in Struts, development with backing beans in JSF follows better object-oriented design practices. A backing bean not only contains view data, but also behavior related to that data. In Struts, Action and ActionForm contain data and logic separately. Also Backing Bean can be easily shared amongst multiple view pages.
4.7.1 Session Management

There are no requirements for clustering hence ShipNeeds will focus on Single server session Management .

Main options for session management are:
· Pure Cookie based approach: originally used by CGI scripts to maintain session information and supported by most of the browsers & servers.
· HTML Hidden Variables:  uses data returned by HTML forms but not visible to browser. 
· URL Re-writing:  extra data is added to the URL.
· Servlet Session Object : Servlet specification supported HTTPSession object. App servers like Tomcat uses either cookie or URL re-writing internally to implement it. 
Each technique has pros and cons. HTML hidden variables are not suitable to store complex objects. URL re-writing tend to be cumbersome due to API and every URL has to be encoded. Pure Cookie based approach suffers from lack of control as client browsers has options to disable cookies amongst others. 
Shipneeds will make use of Servlet Session object (HTTPSession) with single cookie for storing session id because Servlet session object has simple API and can store all JAVA objects.  This approach is also supported by Tomcat server. This cookie will be used to associate the request with information stored on the server for that session ID.  With HTTP session, all attributes associated with the user's request are stored on the server. The only information transmitted between the server and the browser is the session ID cookie. This will simplify the session tracking.
4.7.2 Validation

Though there are no special validation requirements specified in specifications, the validation will be done both at client-side and server side for important fields.

The validation framework of the chosen web-framework will be used for both client side and server side validation and server-side validation.

4.7.3 User Management

Shipneeds has requirement to allow users in three roles namely Buyer, Supplier and System Administrator. There can be up to 5 user accounts per Buyer and Supplier Company.
Shipneeds will use the J2EE User Authentication & Authorization feature. Out of different security re-alms available, A JDBC realm will be used. The user,roles,userroles tables will be created in the database. The authentication will be handled automatically and Authorization rights for web-modules will be mentioned in web deployment descriptor.   
7. Architecture

Below is the high level architecture diagram explains the main technology components involved for ShipNeeds and how they fit in with each other:
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Shipneeds will be developed as 4-tier application (DBMS being counted as a layer).  The layers help separation of concerns and localizing the effects of changes in a tier. The tiers represent logical separation only and does not necessarily mean physical separation.
· Presentation Tier
Presentation tier will accept user inputs, display outputs, validate inputs and maintains user session. This tier will be made up of JSPs/Sevlets and JSF web-framework.
· Business Logic Tier
Business Logic Tier will provide services to achieve the desired processing on business objects as requested from the presentation layer. It will also handle transaction management.
· Data-Access Tier 

This tier has responsibility of fetching data from DB and sending data to be commited to DB. Shipneeds will make use of JDBC API using Type 4 Thin Driver. DAO Design pattern is proposed to be implemented in this tier.
· Database 
Shipneeds will use  MySQL relational DB as it is freely available and supports optimistic database lock. The product choices and reasoning is mentioned in below section.
8. Product Selection

Shipneeds will use JDK 1.6 version.Below table summarizes other products/API or frameworks selected. 

	Component
	Choices Considered
	Selected Option
	Selection Criteria and Reason for selection
	Product

Version

	Web-Server
	Tomcat, Glassfish
	  Tomcat 
	· Ease of use

· Plentiful support

· Familiarity.
	5.5.17

	Web Framework 


	JSF, Struts, Web-works
	   JSF


	· Potential for Faster development as less code is required.


	1.1

	DBMS


	MySQL, Postgresql,HSQL Engine
	MySQL

	· Supports transaction etc. through bundled innoDB

· Must support pessimistic locking.

· Better support and ease of use.
	 5.0

	DB Connection Pool
	Apache DBCP,C3PO
	C3P0
	· Better support
	Latest Stable Release

	IDE
	NetBeans, Eclipse,Sun Creator Studio
	       NetBeans
	· Has drag-n-drop  plug-in for JSF. 
	5.5

	Email
	JavaMail,

jMail, Apache Commons, Spring Email
	Apache Commons  Email
	· Apache:Simpler API wrapping JavaMail
	Latest Stable Release

	MS Excel Import 
	Apache POI HSSF,Tobago,JExcel
	Apache POI HSSF
	· Most detailed API available.
	2.5.1

	Logging
	-
	Log4J
	· standard logging framework for Java.
	Latest Stable Release

	
	
	
	
	


9. Installation
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The installation for staging/testing environment will make use of single Machine hosting Tomcat Server & MySQL database. 
It is assumed that Buyer will have wireless internet connectivity near the Port-of-call or previous port-of-call.  Supplier being stationed at the port-of-call will also be having access to internet.
10. Deployment Structure

Below is the proposed directory structure for ShipNeeds:
[image: image4.png]




The backing beans will be contained in the ….view.backingbeans package and will be devoid of business logic. Business logic will be contained in individual POJOs contained in service package. Domain object will be under businessobjects package.
11. Design Patterns

Below are some of the design patterns which can be potentially used in ShipNeeds:  
· Front Controller: JSF Faces servlet will act as front controller.
· DAO :  Data access object pattern will be used for data access abstraction.
· Business Delegate – For Loose Coupling between View and Business Logic. 
These will be illustrated in detail as part of the Detail design document.
12. Quotation Ranking

ShipNeeds is required to auto-rank the quotation responses based upon the trade-offs among various parameters. Below will be the approach used to address the same.
The below table will be used to calculate the weight-age for a quotation. 
	Parameter
	Weightage

	Complete Quotation
	+ 1000

	Less Priced Quotation
	+ ( 1  -  Total Price )

	Re-edited Quotation
	+1000 

	Delivery Charges
	-(Delivery Charge )

	Payment Options
	-050 (for Less than 30 Days Time)

+100 (for 30 Days Time)

+200 (for 60 Days Time)

+300 (More than 60 Days)

	Owner Discount
	+ (100 * Owner Discount Percentage )


The rank shall be calculated to be the sum of the weight-age of the individual parameters. The weight-age may be positive or negative. Quotations will be sorted in descending order of the weight-age. 

13. Transition from Analysis to Design Model

The Analysis objects will be mapped to Design objects using below guideline:
· View Objects will be mapped to JSPs using Java Server Faces. One View Object will typically correspond to One JSP.
· Entity Objects will be mapped to plain JAVA objects kept under businessobjects package. These in turn will be mapped to respective DAO objects which are retrieved from one or table(s).
· Controller Objects will be mapped to one or split into multiple JAVA Controller objects. The JSF Faces servlet will act as Front Controller. Control is passed from the JSP to the Backing Bean, which acts as a event handler for the JSP. The Backing Bean is again a Plain Java Object which will then call objects in service package to either to invoke business logic or further call another Controller object if required. 
14. Screen Design


Screen Design will make use of below format:


[image: image5]
This format is chosen as it is intuitive and also very common, so that the diverse users from Ship-Clerk to the Supplier sales person can easily understand the content and navigate through it. A throw-away UI prototype is also developed for requirement validation purpose. 
15. Work Allocation Strategy for Construction phase
A vertical slicing strategy will be used for work allocation. This strategy will consider a use-case or related use cases as the basis for work distribution except for the database. Programmer will e responsible for JSP(JSF), Controller Classes, Business Logic classes and Data access classes for the Use-Case. The database will be owned by a dedicated person.   
16. Database Design

TBD
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