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1.1 Purpose of the System

The purpose of the system is to aid in the creation of a pattern language.  A pattern language is a hierarchy of patterns.  Each pattern holds a solution to a problem, and lists any patterns that are sub-patterns (meaning they solve part of the problem) and lists any super-patterns (meaning that they solve part of the super-pattern’s problem).  After the language is created by the user, it can be refined and updated.  Upon completion of the pattern language, the system can be used to interactively learn from the existing pattern by navigating the pattern language using sub-pattern and super-pattern links.
1.3 Design Goals

Security: The administrator’s privileges must not be accessible to other users.  Administrators have potentially damaging privileges.

Availability: The system will be available to anyone with access to the internet. 

Development Cost – The client does not expect to pay any money for the delivery of the system.

Readability – The code of the system will be a deliverable, and the client to have other people maintain the project.  The readability of the code is important.

      2. Current System

This system is not replacing any current system.  The pattern language planned to be stored on our system has not been created yet.

      3. Proposed Software Architecture
3.1 Overview

The system will be ran on two servers.  One server will host the database that contains the information about the patterns and users.  The other server will respond to web page requests.  The users will run a web browser on their PC access our system.  We split the system up into seven subsystems.  The user interface subsystem will handle user input.  The User Manipulation System will be responsible for all changes that are made to user data.  The pattern manipulation subsystem is responsible for all changes that are made to the pattern data.  The search subsystem is responsible for handling user searches and querying the database.  The navigation subsystem is responsible for the navigation from pattern to pattern using the sub-pattern and super-pattern links.  The communication subsystem is responsible for connecting the database to the other subsystems.  The database subsystem is responsible for storing all of the pattern and user data.

3.2 Subsystem Decomposition
Subsystem Diagram:
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User Interface Subsystem

The user interface subsystem consists of all of the screens that will make up the program.  The user interface is responsible for displaying the correct screen and information to the user.  It is also has the responsibility of letting the user access the other subsystems of the program, such as the user manipulation subsystem.

User Manipulation Subsystem

The user manipulation subsystem is responsible for all changes that are made to user data.  This includes the addition of a new user, the deletion of an existing user, or the editing of an existing user.  This subsystem uses the communication subsystem to interact with the database in order to manipulate the user data.  The editing and deleting of users will only be accessible by administrators.  The add user feature is available to everyone.

Pattern Manipulation Subsystem

The pattern manipulation subsystem is responsible for all changes that are made to the pattern data.  This includes the addition of a new pattern, the deletion of an existing pattern, or the editing of an existing pattern.  In the case of deleting a pattern, it is the responsibility of this subsystem to update the links for the pattern.  This subsystem uses the communication subsystem to interact with the database in order to manipulate the pattern data.  The pattern manipulation subsystem is only accessible by administrators.

Search Subsystem

The search subsystem is responsible for handling user searches and querying the database.  The user can search by entering a keyword to search for, or the user can search through a list of the patterns.  When searching with a keyword the user can specify which field of the pattern the keyword is to be searched for, such as the title or description.  Once the keyword and field information is given, or a pattern is chosen from the list, the search subsystem sends a query to the database using the communication subsystem.  The search subsystem is accessible by all users.

Navigation Subsystem
The navigation subsystem is responsible for the navigation from pattern to pattern using the sub-pattern and super-pattern links.  The navigation subsystem is also responsible for the users ability to link to any media that may be attached to a pattern.  This subsystem uses the communication subsystem to access the database.  This subsystem is available to all users.

Communication Subsystem
The communication subsystem is responsible for connecting the database to the other subsystems.  This subsystem is not directly accessed by the user, but is indirectly used everytime the database must be accessed.  

Database Subsystem
The database subsystem is responsible for storing all of the pattern and user data.  The database will be a Microsoft Access database, as requested by the client.  The database is accessed through the communication subsystem by the other subsystems.

3.3 Hardware/Software Mapping
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This diagram shows how our system will work together with hardware.  Two machines will be used to run our system.  The web server will service the web requests that the users send, and the database server will service requests that the Communications subsystem requires.
3.4 Persistent Data Management


The application will use a Microsoft Access database to store Pattern and User data, and a local hard disk to store images, movies, and animations as flat files.  These files will be referenced by Patterns by filename only.  The ‘type’ of these files (movie, image, or animation) will be stored in the database along with the filenames, to allow our application to easily treat displaying these files differently.  (Specifically, images will be immediately displayed, while links will be provided to animations and movies.)  The web interfaces and server will be stored on a separate hard disk.


Database Schema (DDL Specification)


Pattern(patternName, author, headline, abstract, body, solution)




Primary Key(patternName);



Synonym(patternName, patternAlias)




Primary Key(patternName, patternAlias)




Foreign Key(patternName) References Pattern



Linkage(patternName, patternLink)




Primary Key (patternName, patternLink)




Foreign Key (patternName) References Pattern




Foreign Key (patternLink) References Pattern(patternName)



Example(filename, patternName, type)




Primary Key (filename, patternName)




Foreign Key (patternName) References Pattern



User(username, password, fname, lname, email, affiliation, admin)




Primary Key (username)



Comment(commentID, author, patternName, body)




Primary Key (commentID)




Foreign Key (patternName) References Pattern




Foreign Key (author) References User(username)



Favorite(username, patternName)




Primary Key (username, patternName)




Foreign Key (username) References User




Foreign Key (patternName) References Pattern

3.5 Entity Relationship Diagram

The Entity Relationship Diagram for the application database is shown below.  The tables in this diagram have been normalized and may be directly implemented in a relational database.  The diagram also shows Access data types for the various attributes.
[image: image3.png]Synonym

PK,FK1 [ patternName |VARCHAR(10)
PK |patternAlias |VARCHAR(10)
N Linkage
has identi finks T |PKFK1 | patterName |VARCHAR(10)
as  identiies PK patternLink | VARCHAR(10)
o 0.1 s linked by———
v
Patern
PKFK1,FK2 | patternName | VARCHAR(10) Example
PK_ [filename  |VARCHAR(10)
author VARCHAR(10) | qilustrates-
headline | TEXT(10) P VARCHAR(10)
abstract TEXT(10)
Body TEXTH0) VARCHAR(10)
solution TEXT(10)
T\‘”"Q“es— Comment
0.1
Favorite PK |commentiD |VARCHAR(10)
PKFK1 |username | VARCHAR(10) FK2 |author VARCHAR(10)
FK1 | patternName | VARCHAR(10)
body TEXT(10)
belongs to .
User
PK [username |VARCHAR(10)
password | VARCHAR(10)
frame | VARCHAR(10) (¢ is written by
VARCHAR(10)
VARCHAR(10)

affiliation | VARCHAR(10)
adm BIT





3.6 Access Control and Security

The functionality of the system will be split into two groups – administrators and users.  Only users that are administrators may add or delete a pattern, and an administrator may only be added by another administrator.  All users may view patterns, except for the special user, Guest, which may only apply for access to the system.  The relative access matrix is defined as:

	
	Users
	Patterns

	Administrators
	AdministratorAddAdministrator 

AdministratorDeleteUser

AdministratorEditUser

AdministratorSearch


	AdministratorAddPattern

AdministratorDeletePattern

AdministratorEditPattern

AdministratorNavigate

AdministratorUseFavorites

	
	
	

	Users
	GuestBecomesUser
UserForgotPassword


	UserSearch

UserNavigate

UserAddFavorite

UserRemoveFavorite

UserUseFavorites



	
	
	


 
3.7 Global Software Control

The Pattel system is event-driven in nature.  The system interacts with the client through a web-based interface, and facilitates users’ requests through a backend database server.

 

The database will be a Microsoft Access database, as specified by the client.  The web frontend will be simple HTML, with C# and ASP components for accessing the database, as necessary.

3.8 Boundary Conditions


Because we are using ASP.NET, there are no significant boundary conditions for staring up the server.  The code is automatically compiled upon the first request for the web page.  The server should not shut down, but the information should be saved in the database when the system does shutdown.

4. Contributions

Andrew Miles – Access Control and Security, Global Software Control

Chris Fleenor – Subsystem Decomposition

Brian Bogovich – Entity Relationship Diagram, Persistent Data Management, Subsystem Diagram

Daniel Harrington – Introduction, Hardware/Software mapping, Boundary Conditions

