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Requirement

The requirement of this project is to add pattern and project support to the ICMS2 system. A pattern is essentially a set of related IC cards. This will allow patterns to be reused by different users. By adding pattern support to ICMS2, users will be able to add, view, edit and remove patterns easily.

Project is similar to “folders” in file system. ICMS allows user to categorize his IC cards and patterns into different projects. By introducing the project concept, all operations on IC Cards and patterns are performed in a project scope. User must select or create a project before doing any operation on IC cards or patterns. User may import IC cards and patterns from other projects, i.e. IC card or pattern can belong to multiple projects.

System Architecture

The ICMS2 system is mainly comprised of an ICMS Server and the database server. The ICMS Server generates proper Web pages for user to use the system, and translate user’s request into database requests. The backbone database server is used to store the ICMS data, e.g. IC Cards.
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Login is required before using the system. Authentication information is also stored in database, so that it will not be exposed to end-users.
Database Design

Modification is based on current ICMS2 database. New tables are created into the “ICDB” database, while existing tables are not changed. This ensures the compatibility of existing functions.
PATTERN Table
The PATTERN table stores the major information about a table, including the Pattern ID, Pattern Name, Group owner, etc.

	Field
	Type
	Null
	Key
	Default
	Extra

	PATTERN_ID
	int(11)
	NO
	PRI
	NULL
	auto_increment

	PATTERN_NAME
	varchar(32)
	NO
	
	
	

	PATTERN_DESC
	varchar(255)
	YES
	
	NULL
	

	GROUP_OWNER
	varchar(25)
	NO
	
	
	


The PATTERN_ID field is the primary key for this table. It is set to “auto increment” to ensure the uniqueness.
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PATTERN_ICCARD Table

As stated in requirement, a pattern is a set of related IC cards. This table describes this associate relationship between patterns and IC cards.
	Field
	Type
	Null
	Key
	Default
	Extra

	ID
	int(11)
	No
	PRI
	NULL
	auto_increment

	PATTERN_ID
	int(11)
	No
	
	
	

	ICCARD_ID
	int(11)
	No
	
	
	


As we can see, the PATTERN_ICCARD table uses PATTERN_ID and ICCARD_ID to link the PATTERN table and ICCARD table.

PROJECT Table

The PROJECT table stores the major information about a table, including the Project ID, Project Name, Group owner, etc.
	Field
	Type
	Null
	Key
	Default
	Extra

	PROJECT_ID
	int(11)
	NO
	PRI
	NULL
	auto_increment

	PROJECT_NAME
	varchar(32)
	NO
	
	
	

	PROJECT_DESC
	varchar(255)
	YES
	
	NULL
	

	GROUP_OWNER
	varchar(25)
	NO
	
	
	


PROJECT_ICCARD Table

The PROJECT_ICCARD table is used to store the association between projects and IC cards.
	Field
	Type
	Null
	Key
	Default
	Extra

	ID
	int(11)
	No
	PRI
	NULL
	auto_increment

	PROJECT_ID
	int(11)
	No
	
	
	

	ICCARD_ID
	int(11)
	No
	
	
	


PROJECT_PATTERN Table

Similarly, the PROJECT_PATTERN table is used to store the association between projects and patterns.
	Field
	Type
	Null
	Key
	Default
	Extra

	ID
	int(11)
	No
	PRI
	NULL
	auto_increment

	PROJECT_ID
	int(11)
	No
	
	
	

	ICCARD_ID
	int(11)
	No
	
	
	


Both these two tables comply with the 3rd Normal Forms.
Page Design
Some changes are made to the original ICMS2 web page to provide the new functionality.

· Links for project management are put in the home page

· Links to manage IC cards and patterns are moved to the page after user selects a project

Project Management:

· Create new project

· Select a project

· Remove a project (does not remove the IC cards and patterns)

· Clear a project (remove its all associations to IC cards and patterns)

New functions added to IC card management:

· Import IC cards from other projects into current project.

Pattern management:

· Add new pattern into current project.

· Import patterns from other projects into current project. If a pattern imported contains IC cards not belong to current project, these “missing” IC cards will be imported automatically.

Changes for Q-Card Demo

In additional to these functions, a link is added in the home page to launch the Q-Card demo. The procedure of launching Q-Card demo is:

· Once user clicks this link, ICMS will automatically switch to a special user “qcarduser” and select a special project “qcardproject”. If the special project does not exist, ICMS will automatically create it.
· ICMS displays a confirmation page and prompt user to click the button

· After user confirms, ICMS will redirect the browser to the Q-Card demo page.

Appendix A: SQL Definition for New Tables

CREATE TABLE `PATTERN` (

  `PATTERN_ID` int(11) NOT NULL auto_increment,

  `PATTERN_NAME` varchar(32) NOT NULL default '',

  `PATTERN_DESC` varchar(255) default NULL,

  `GROUP_OWNER` varchar(25) NOT NULL default '',

  PRIMARY KEY  (`PATTERN_ID`)

) ENGINE=MyISAM AUTO_INCREMENT=314;
CREATE TABLE `PATTERN_ICCARD` (

  `ID` int(11) NOT NULL auto_increment,

  `PATTERN_ID` int(11) NOT NULL,

  `ICCARD_ID` int(11) NOT NULL,

  PRIMARY KEY  (`ID`)

) ENGINE=MyISAM AUTO_INCREMENT=314;
CREATE TABLE `PROJECT` (

  `PROJECT_ID` int(11) NOT NULL auto_increment,

  `PROJECT_NAME` varchar(32) NOT NULL default '',

  `PROJECT_DESC` varchar(255) default NULL,

  `GROUP_OWNER` varchar(25) NOT NULL default '',

  PRIMARY KEY  (`PROJECT_ID`)

);
CREATE TABLE `PROJECT_ICCARD` (

  `ID` int(11) NOT NULL auto_increment,

  `PROJECT_ID` int(11) NOT NULL,

  `ICCARD_ID` int(11) NOT NULL,

  PRIMARY KEY  (`ID`)

);
CREATE TABLE `PROJECT_PATTERN` (

  `ID` int(11) NOT NULL auto_increment,

  `PROJECT_ID` int(11) NOT NULL,

  `PATTERN_ID` int(11) NOT NULL,

  PRIMARY KEY  (`ID`)

);
