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1. Introduction

This document provides an overview of the entire design document. It will describe all data, architectural, interface and component-level design for the software. External applications that produce or manipulate IAPP data are also described.

1.1 Application Overview

The Invasive Alien Plant Program was developed for the British Columbia, Ministry of Forests and Range to record the location of invasive plants in addition to any planned and actual treatments to control the spread of the plants. The application consists of an on-line web application that allows authorized users to record invasive plant site information as well as a spatial coordinate of the site location. The web-application buffers the point location and generates a spatial representation of the site and stores it using Oracle Locator™.
Chemical, mechanical and biological treatments are used to control the spread of invasive plants. Information regarding treatments, as well as the location of their application is also recorded in the database. 

More detailed spatial information (e.g. GPS Survey) can be supplied on a periodic bases to replace a subset of the data generated by the application. An automated process is used to perform quality control and upload the information to the database.
1.2 Statement Of Scope

The initial scope of the project was to convert an existing Microsoft Access application developed to manage the Invasive Alien Plant Program (IAPP) into the Ministry of Forests and Range (MoFR) Web Application Development Environment (WebADE) using Oracle/Java technologies and the Struts framework. In addition, an Internet Mapping Framework (IMF) Application was developed to incorporate IAPP spatial data.

The primary motivating factor for the conversion was that the current system could not handle the number and wide distribution of users across the ministry. There was also a need to have outside agencies and other ministries access the system. The WebADE provides the necessary environment for a system of this scope.

If the system had been left in MS Access, the potential for lost data and increased maintenance requirements was high. It was also unlikely that external users would have been able to access the system and therefore more ministry resources would have been required to provide the necessary information to these outside agencies.

In addition to the main functions in the legacy system, the application now includes:

· Invasive Plant Surveys, which provide a means to store history on the surveying of weeds over time.

· Plans and Proposed Treatments, which provide a more robust mechanism to plan treatment activities on the site.

· An integrated spatial application to assist in planning and surveying IAPP activities.
· Several other data integrity and workflow enhancements.
The application has of two main modules: the operational Data Entry module used for entering, editing, and examining the program’s data; and the warehouse Map Display module used for examining the program’s data spatially.

IAPP is accessible to a wide audience. Various government and non-government groups that have an interest in the Invasive Alien Plant Program in British Columbia use the Data Entry Module. The Map Display module is available on the Internet for public access.

1.3 Software Context

The IAPP application has been developed as a Web application using a STRUTS framework with an Oracle database for persistent storage.

The application is ‘stand-alone’, in that no other application has dependencies on it. The application references information that is stored external to its own tables. This information is held in the following ministry corporate tables:

· ORG_UNIT

· RANGE_UNIT

· BEC_CODE_TABLE

· BEC_SITE_SERIES

· FOREST_CLIENT

· ‘External Data’ tables that house spatial data for administrative areas.

The application is deployed as two separate components. The operational data capture components is a J2EE based web application that allows the capture of field information and the generation of spatial data as described in the overview.

The mapping application is deployed as an Internet Mapping Framework™ application that views a warehouse model of the data. The mapping component allows public access, whereas the on-line portion is available via authorized access only. Communication (via URL’s) between the two components is enabled allowing a site to be spatially viewed from the on-line portion of the application and details of a site to be edited from the mapping component. The resulting user experience is a fully integrated application.
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Figure 1 - Technical Architecture

Public URL to IAPP Map Display: http://maps.gov.bc.ca/imf50/imf.jsp?site=mof_iapp
1.4 Major Constraints

In order to meet MoFR WebADE and Ministry of Environment (MOE) Land Resource Data Warehouse (LRDW) standards a number of constraints must be placed on the design:

· Application code lists must be implemented as corporate codes wherever possible.  This means some code arguments have to be modified to fit the MoFR corporate code list format.

· The MoFR Org Unit table must be used for district codes. (Instead of the old and new district code tables in the legacy system.)

· The user interface must conform to MoFR web standards and the general limitations introduced by web interfaces.  (e.g. a tabbed structure for modules is preferred and the record navigation options in MS access that allow cycling through records is not appropriate in a web application due to performance and integrity issues)

· Program participants must be structured to prevent redundancy and allow proper storage of multiple participants on a program activity.  The method for storing multiple participants in one free-form field in the legacy system is not appropriate in a corporate web application.

· The submission of spatial data will have to conform to MOE standards.

· All users will require their own BCeID or IDIR accounts.

2. Data Design

The following diagram shows the relationships of the primary entities in IAPP:
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2.1 Audit Information Columns

Every IAPP table includes a set of fields for tracking the user who both originally created a particular record, as well as the user who last updated the record. Generally referred to as audit columns, these columns allow tracking of errors caused both by user entry and system faults. In addition to user Id information, the date (day/month/year) and time (hour/minute/second) for each record entry/update is recorded by way of stored procedure call. Audit fields are not directly updateable by an IAPP user, although they are displayed in most cased on view only screens.

An exception to the above is the standard MOFR code table, used to store simply code/description pairs. Most often used for populating drop down lists and limiting data entry, data in code tables does not tend to change often and is carefully controlled by MOFR. As such, code tables do not have the entire complement of auditing columns.

The ENTRY fields (see below) are not generally written to in an update statement. These columns are not subject to any referential integrity, as there is potential for the USERID type fields (see below) to become invalidated if a user were to be deleted.

Following is a description of the various fields involved in storing auditing information:

	Column
	Contents
	Value

	ENTRY_USERID
	This column describes the user who initially created the record, as provided by the web server to the stored procedure. This field is never updated after its initial entry. This field is not present on any code tables.
	IAPP User Id

	ENTRY_TIMESTAMP
	This column is the value of the system date and time when the record was created. This field is never updated after its initial entry. This field is not present on any code tables.
	Oracle Database System Date/Time

	UPDATE_USERID
	This column describes the user who most recently updated the record, as provided by the web server to the stored procedure. This field is updated whenever any column of the row is modified. This field is not present on any code tables.
	IAPP User Id

	UPDATE_TIMESTAMP
	This column is the value of the system date and time when the record was most recently updated. This field is updated whenever any column of the row is modified.
	Oracle Database System Date/Time


2.2 Database Description

Please see the following documents for additional database details:
	Documented Details
	File Name

	Primary IAPP Entity Relationship Diagram
	IAPP_ERD.pdf

	IAPP LRDW Physical Model Diagram
	IAPP_WHSE_SMD.pdf

	Entity Definition Report
	IAPP_Entity_Definition.pdf

	Entity and Attribute Report
	IAPP_Entities_And_Their_Attributes.pdf

	Table Definition Report
	IAPP_Table_Definition.pdf


3. Architectural and Component-Level Design

The project will adhere to the standard Ministry infrastructure for web based apps. No special hardware or configurations are required.

The system will be developed with accepted software components, specifically:

· IE Explorer

· Oracle RDBMS

· Java Servlets

· WebADE

· Struts framework

All software components assume versions that are currently supported by the Ministry.

3.1 Architectural Patterns

3.1.1 Indirect Table Access

The Ministry standard is to only allow table access via stored procedures. The IAPP application will follow this standard practice. This includes the use of Oracle stored procedures, functions and packages (which may in turn include its own procedures and functions).

This structure allows access to PL/SQL packages, functions and procedures to be secured by database roles and grants. The role of the current user (as defined by WebADE) will ultimately determine the database role that will be used to execute the PL/SQL package, function or procedure.
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3.1.2 Data Access Object Pattern

The IAPP application will use a Data Access Object (DAO) to abstract and encapsulate all access to the data source. The DAO manages the connection with the data source to obtain and store data. This is a well established software development practice designed to increase deployment flexibility and ease maintenance.

The DAO Pattern implements the access mechanism required to work with the data source. The data source could be a persistent store like an RDBMS, an external service like a B2B exchange, a repository like an LDAP database, or a business service accessed via CORBA Internet Inter-ORB Protocol (IIOP) or low-level sockets. The business component that relies on the DAO uses the simpler interface exposed by the DAO for its clients. The DAO completely hides the data source implementation details from its clients. Because the interface exposed by the DAO to clients does not change when the underlying data source implementation changes, this pattern allows the DAO to adapt to different storage schemes without affecting its clients or business components. Essentially, the DAO acts as an adapter between the component and the data source.
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3.1.3 Record Update Locking

Tables in the IAPP database schema that contain editable data will contain a REVISION_COUNT column to ensure data consistency during updates to entities. The revision count will be checked before performing the update to ensure the update is being applied to the version it started with. Revision count is a standard MoFR pattern to implement data update consistency. It has been used in many applications including ADAM, ESF, FTA and RESULTS.
Name: 

REVISION COUNT

Type: 

Number
Max Length: 
10

3.1.4 Model View Controller Pattern

The major software components of this system can be separated into three distinct categories. Model, View and Controller. The Model represents the current state of the application data and includes persistence to the database. The View is how the model is displayed to the user and the Controller marshals all requests and communication between the Model and the View.

The Model is provided by Java objects persisted in an Oracle database and struts form beans, the view is provided by JSP pages and Cascading Style sheets (CSS), and the controller is provided by Struts actions communicating with Java business delegates.
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3.1.5 Business Logic / User Interface Separation

The software components can be further categorized as User Interface or Business Layer (aka Business Logic) components. This separation enables the Business Layer to function without any user interface code dependencies. 

This separation enables reuse of the business logic without dependencies on user interface code and creates a clear business layer interface that can be thoroughly unit tested.

3.2 Program Structure

The following is a detailed description the program structure chosen for the application. The structure outlined is a standard Ministry web application structure.

The IAPP application has been developed as a Web application. The user interacts with the application using an Internet Explorer (IE) browser. The two main modules of the application reside in different environments; therefore the architecture of each is different.

3.2.1 Data Entry Module Structure

The IAPP Data Entry module is built within the Web Application Development Environment (WebADE). Web requests are handled by the Application Server, which runs JRUN underneath IIS. An Oracle database is being used for persistent data storage.
3.2.2 Map Display Module Structure

The IAPP Map Display module is built on the Internet Mapping Framework (IMF). Web requests are handled by the Application Server, which runs OC4J underneath IIS. An Oracle database is being used for persistent data storage. ArcSDE and ArcIMS are used to store and present the spatial data.

3.2.3 Architecture Diagram
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3.3 Description of Components

This section describes the intended technologies to be used in the development of the Invasive Alien Plant Program application. 
3.3.1 Oracle RDBMS Enterprise Edition 10gR2 (10.2.0.1.0)
The Oracle RDBMS is the central repository for all IAPP data.  

3.3.2 Oracle Locator

Oracle Locator tables contain one or more geometries that must be registered with SDE in order to be available through IMF. Materialized views are created in Oracle, with spatial indexes. These views are then registered with SDE.
3.3.3 Internet Mapping Framework 5.0
The Internet Mapping Framework (IMF) is used to provide a web-enabled interactive mapping application for the IAPP Map Display spatial interface.  IMF is extended via custom Data Frames and Map Tools to provide the specific functionality required by IAPP.
3.3.4 ESRI ArcIMS 9.2
The MOE ArcIMS Service is used for generating the map images used within the Internet Mapping Framework. The IAPP map contents are specified by a customized IAPP Map Service.

3.3.5 ESRI SDE 9.1
ESRI ArcSDE is used to expose the IAPP spatial data to the ESRI ArcIMS service.  All IAPP spatial data which is displayed in the spatial interface will be exposed as SDE layers defined on top of Oracle Locator tables. 

3.3.6 Netegrity Siteminder 6

The CAP Siteminder service offering will provide the authentication for the IAPP application.

3.3.7 OC4J (Oracle Application Server 10g)
OC4J is the J2EE container used for hosting the IAPP web application.

3.3.8 JSP 2.0

JSP is used for the IAPP presentation layer.  All output will be HTML 4.0.1 Transitional compliant. 

3.3.9 Servlet 2.3

The Struts controller is implemented as a standard J2EE Servlet.

3.3.10 Vivid Data Access Objects (DAO) Generator

The Vivid DAO generator is a one-way generator tool that will create a simple Java/Oracle DAO implementation.  The generated code implements simple single table mapping from the Java application to the Oracle tables via PL/SQL.  Custom coding is used in more complex situations.   

3.3.11 Java API’s

This is a listing of any third-party Java API’s that will be used within the IAPP application.

WebADE 4

WebADE will be used as the authorization framework for the IAPP application.  WebADE provides fine grained authorization to the J2EE portion of the application as well as other features such as advanced connection pooling.  IAPP will use WebADE connection pooling rather than container Data Sources.

Licence Info: BC Government Source Code.

Struts 1.2 

Struts will be used for enforcing logic separation and page flow within the IAPP web application.

Licence Info: Apache Licence.

JDBC

Database communication will be conducted via the JDBC API. An Oracle JDBC implementation jar will define the database functionality available.

License Info: Oracle License.
4. Development Tools

The following tools are used in the development of the IAPP application.

4.1 RoboHelp

The IAPP Online HTML help was developed using RoboHelp.

4.2 Eclipse Java IDE

Java code development will be done using Eclipse.  No IDE specific technologies will be used to ensure there is no dependence on IDE/Vendor when IAPP enters the maintenance phase of the application lifecycle.

4.3 PL/SQL Developer

PL/SQL code development will be done using PL/SQL Developer.

4.4 Apache Ant

Apache Ant will be used in the application build portion of the application delivery. This is the Ministry development standard.

4.5 CVS

CVS will be used as a code versioning system internally within Vivid to safeguard investment during the development phase of the project. 

4.6 MS Excel

All IAPP extracts produce Microsoft Excel formatted files (.xls). As such, in order to properly develop IAPP extracts, Excel is used for viewing the formatted results.

5. User Interface Design

5.1 User Interface Components
This section describes the navigation between screens, common elements of screens and an overview of the screens themselves. The screens themselves are actually defined in separate documents and are detailed for each screen. 
5.1.1 Common Elements

The screens will adhere to the Ministry standards for web applications. Standard elements will also include:

· Standard MOFR menu system

· Ministry of Forests and Range Header

· Ministry of Forests and Range Footer

· A “tab” paradigm for Accessing key areas of a site (see Site Details)

· Paging for all displayed results as necessary

· Navigation “bread crumb” trail, allowing the user to return to previous screens, specifically to avoid the use of the browser’s back button.
· This includes an application “Home” link, allowing the user to return to the starting page of the application (the “Home” page)
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Ministry of Forests and Range header

The Ministry of Forests and Range Header is a common application frame which is shown for all Ministry web applications.

	ITEM
	Description

	Application Home
	This link allows the user to return to the IAPP Home page at any time.

	Help [Link]
	This image is tied to a hyperlink that allows the application to invoke context-sensitive help. In particular, when clicked, IAPP will open a new Robohelp (web deployment) screen that shows a page relevant to the IAPP screen that the user is currently viewing.

	Application Title
	The title of the current application. For IAPP, it will always display “Invasive Alien Plant Program”. The title is actually a static image.

	Application Menu
	This the primary navigation menu for the application. Please see the APPLICATION MENU section for further details


Application Menu

The menu consists of both menu items and submenus. Submenus are exactly the same as menu items, except that they appear from an item in a higher-level menu. Otherwise, when the user selects a particular menu item, the selected action is performed. This generally represents a change from the current IAPP screen to another. The menu is not dynamically generated and has the same items displayed regardless of which component of IAPP the user is in.

The following items are present in the main IAPP application menu. Not all items are available to all user roles. Items marked with an arrow “(” are menus/submenus.
	MENU/sUBMENU/Item
	screen

	Actions (
	Add Site
	Add New Site

	
	Add Batch Plan
	Add Batch Plan (Step 1 of 5) – Invasive Plant Search

	Search (
	Site
	Site Search

	
	Treatment
	Treatment Search

	
	Monitoring
	Monitoring Search

	Extracts (
	Planning
	Planning Extract

	
	Treatment (
	Biological
	Biological Treatment Extract

	
	
	Chemical
	Chemical Treatment Extract

	
	
	Mechanical
	Mechanical Treatment Extract

	
	Monitoring (
	Biological
	Biological Monitoring Extract

	
	
	Chemical
	Chemical Monitoring Extract

	
	
	Mechanical
	Mechanical Monitoring Extract

	
	Biological Dispersals
	Biological Dispersal Extract

	
	Other (
	Invasive Plants
	Invasive Plants With No Treatments Extract

	
	
	Site Selection
	Site Selection Extract


Application Header

The system header includes information shown on every page of IAPP.
	Field
	Description

	IAPP User Id

	This common section displays the IDIR account of the user currently using IAPP. This item appears on the right side of the screen near the top, but under the screen header area. This is a display only item. The id of the user typically includes the domain to which the user belongs, shown as the prefix before the backslash “\” character. For example:

User: IDIR\CEASTWOOD


	Application Version
	This text represents the version/environment of the current IAPP release. This item appears on the right side of the screen near the top, but under the screen header area. It is shown directly to the right of the IAPP User Id This is a display only item. For example:
Ver: 01_05_02    Env: PROD



Navigation Trail (“Breadcrumb”)

This common section allows a user to jump to a different screen based on the list of screens that they have previously navigated from, to get to the IAPP screen they are currently viewing. The breadcrumb is frequently referred to as the screen name throughout the IAPP detailed design screens.
A typical breadcrumb is placed at the top left of the screen, after the Main Menu and above any site header information. It generally appears as in the following manner:
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This particular example is broken down into 10 components: 1 hyperlink to the welcome page of the user, 5 hyperlinks to different screens and 4 spacers “>”. The right most hyperlink after the “Home” link (to the welcome screen) represents the current screen and is displayed in a different size font. The colour of the hyperlink is incidental, as it is different only because this is the first time the page has been visited. All other links will turn purple once they have been visited. The colours of current and previously visited links are described in the IAPP cascading style sheet definition file.

Only pages, which the user had to “navigate through” to get to the current page they are viewing, are displayed in the breadcrumb. If the user jumps to a different page by way of the breadcrumb or other means, the current breadcrumb will be replaced with a path relevant to the current screen.

The list actually represents a hard-coded series of standard html hyperlinks that have been displayed in the order of the user’s navigated to the current screen. As most IAPP screens are only accessible via a single path of operations, the links are static on a given page, but change when the user navigates to a different screen.

At each step along the path, the page is known. This allows us to create a “bread crumb” trail that the user can then use to jump to any of the previous pages they have visited in the trail. Each page in IAPP will have its own unique breadcrumb.

In the above example, the user would be currently viewing the Edit Biological Treatment screen. Given the navigation trail shown, they had made their way to the current screen by at least viewing some part of Site ID 1285. The trail provides them means to directly navigate back to any of the following screens:

· Biological Treatments for Site ID 1285

· Site Details for Site ID 1285

· The Home page

The breadcrumb is not generated by tracking a user’s activity through IAPP and does not necessarily represent any or all of the pages they have visited during the current session. It is hard coded to match to the functional navigation to each of the screens, as they were broken down during the design phase of IAPP.

The Home link is always present on a page (except for some pop-up windows), allowing the user way to return to the Home page.
Navigation Tabs
This common section is a view only component which allows the user to switch between various components of a case. By clicking on a single “tab” on the screen, the user is able to switch to the screen identified by the tab.

IAPP currently implements a single level of tabs and does not use “child tabs”. When selected, the current tab is selected will be highlighted in white. All other tabs, which are not currently being displayed, are greyed out. The screen switching functionality is implemented as a standard html hyperlink and will be useable in all graphical browsers. The tabs themselves are implemented as a series of images.
In IAPP, tabs are only present at the detail level of a Site. All tabs are shown for all available screens, regardless of which application module the tab represents. That is to say, if the user is viewing the Site Details tab and chooses to navigate to the Mechanical Treatments tab, they will still see the Site Details tab and will be able to use it to navigate back to that screen. This allows users quick access to all critical, major parts of IAPP without having to perform additional searches.
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In general, if a user is not permitted to view a particular screen, they will not be able to see or use a particular tab that would normally be available on that screen.

Ministry of Forests and Range footer

The Ministry of Forests and Range Footer is a common application frame which is shown for all Ministry web applications.

	ITEM
	Description

	Feedback
	This link causes the user’s default email client application to open a new email message editing window, with the “To” field populated to IAPP’s help email address, as defined in the WebADE preferences.

	Disclaimer
	This link causes the standard BC Government Disclaimer page to be opened in a new browser window.

	Privacy
	This link causes the standard BC Government Privacy Statement page to be opened in a new browser window.

	Copyright
	This link causes the standard BC Government Copyright Statement page to be opened in a new browser window.

	MINISTRY OF FORESTS
	This link causes the standard Ministry of Forests and Range’s internal website home page to be opened in a new browser window.


5.2 Screen Flow DiagramS
Please refer to the accompanying IAPP User Interface flows document (IAPP_User_Interface_Flows.pdf) for details of user navigation in IAPP. 
5.3 Invasive Plant Display Preference

This component allows users to control how invasive plants are displayed and sorted on the various query and data entry screens. The control for setting this preference will be available on the Application Home screen.

5.3.1 Application Home Screen

An Invasive Plant Key section controls whether the primary identifier and sort key for invasive plants is the common name or Latin code (genus/species code).

Screen Layout

The Invasive Plant Key component is shown in context within the left-hand column of modules on the Application Home screen.
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Business Rules

The Invasive Plant Key component will be visible to all users of IAPP. The default setting for this component will be “Common Name.” The setting will control the display of plants on all IAPP Data Entry module screens.

Invasive Plant Session Lists

There will be two application scope code lists maintained for invasive plants; one sorted by common name with the common name first, and one sorted by Latin code with the Latin code first. These lists will be loaded once when the application starts up.

Common Name List

	Display Value(s)
	INVASIVE_PLANT_SPECIES.COMMON_NAME

INVASIVE_PLANT_SPECIES.GENUS_CODE

INVASIVE_PLANT_SPECIES.SPECIES_CODE

	Identifier(s) 
	INVASIVE_PLANT.GENUS_CODE

INVASIVE_PLANT.SPECIES_CODE

	Argument Format
	GENUS_CODE + SPECIES_CODE

	Description Format
	COMMON_NAME + ' (' + GENUS_CODE + ' ' + SPECIES_CODE + ')'

	Sort Key
	COMMON_NAME

	Notes
	Example description: Blueweed (ECHI VUL)


Latin Code List

	Display Value(s)
	INVASIVE_PLANT_SPECIES.COMMON_NAME

INVASIVE_PLANT_SPECIES.GENUS_CODE

INVASIVE_PLANT_SPECIES.SPECIES_CODE

	Identifier(s) 
	INVASIVE_PLANT.GENUS_CODE

INVASIVE_PLANT.SPECIES_CODE

	Argument Format
	GENUS_CODE + SPECIES_CODE

	Description Format
	GENUS_CODE + ' ' + SPECIES_CODE + ' (' + COMMON_NAME + ')'

	Sort Key
	GENUS_CODE + SPECIES_CODE

	Notes
	Example description: ECHI VUL (Blueweed)


WebADE Preferences

The following default application user preference will be inserted into the WebADE PREFERENCE table to configure the default Invasive Plant Key to Common Name.
Default Invasive Plant Display Preference

	PREFERENCE_TYPE_CODE
	USR

	PREFERENCE_SUB_TYPE
	usr-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	list

	PREFERENCE_NAME
	plant.sort.key

	PREFERENCE_VALUE
	COMMON_NAME


Field Descriptions

Invasive Plant Key

	Display Value(s)
	PREFERENCE.PREFERENCE_VALUE

	Identifier(s) 
	PREFERENCE.PREFERENCE_TYPE_CODE

PREFERENCE.PREFERENCE_SUB_TYPE

PREFERENCE.APPLICATION_ACRONYM

PREFERENCE.PREFERENCE_SET_NAME

PREFERENCE.PREFERENCE_NAME

PREFERENCE.EUSER_ID

	Data Type
	VARCHAR2(4000)

	Required?
	Required

	Default Value
	‘COMMON_NAME’

	Control Type
	Radio Group

	Format
	· Common Name

· Latin Code

	Validation
	Value must be either ‘COMMON_NAME’ or ‘LATIN_CODE’

	Notes
	The preference will be obtained and set via the WebADE User Preference API.


Actions

Session – On Load Event

When a user starts a new session (logs on), the IAPP UserPreferencesManager Java class requests the user’s invasive plant display preference from WebADE. WebADE automatically returns the default invasive plant display preference if the user does not have their own specific preference already. This preference is then stored in the user’s session.

At this time, the active invasive plant session list that will be used for display of invasive plants on all screens is set to either the Common Name List or the Latin Code List, depending on the user’s preference.

Screen – On Load Event

At this time, the user’s invasive plant display preference that is stored in the session will be read to determine the initial state of the Invasive Plant Key radio group. The appropriate radio button will be pre-selected based on the preference.

Invasive Plant Key Radio Group – On Change Event

When the user changes the preference, the new preference will be stored via the IAPP UserPreferencesManager Java class and the WebADE User Preference API. This will create a specific preference in the PREFERENCE table for the user, if one does not already exist. Once a specific preference for the user is created, WebADE will always update this specific preference when the user changes their preference.

At the same time, the preference that is stored in the user’s session is updated to the new preference. Also at this time, the active invasive plant session list that will be used for display of invasive plants on all screens is changed to the appropriate list, depending on the user’s preference.

5.3.2 Application Screens that Display Invasive Plant Names

Several application screens display a stored invasive plant’s name. These screens will display the name according to the user’s invasive plant display preference.

Screen Layout

The View Invasive Plants screen is used as an example of how all applicable screens will display invasive plant names depending on the user’s current preference.

Preference = COMMON_NAME
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Preference = LATIN_CODE

[image: image13.png]Ste Detais | Invasive Plants | Flans | Biobosicel Tresmerts | Chemical Trectmert= |

ECH VUL (Bluewest)
SONC OLE (Annual sow thistie)

1ha
05ha
1508
001ha

4| rare individusl & single occrrence
4| rare individusl & single occrrence

1 | are individus, a single oceurence

Den:
e
212

1=





Actions

Screen – On Load Event

At this time the active invasive plant session list will be used to display any invasive plants that appear on the screen.

5.3.3 Application Screens that Display Invasive Plant Lists

Several application screens, such as data entry and extract screens, display a list of invasive plants. These screens display and sort the list according to the user’s invasive plant display preference.

Screen Layout

The Mechanical Treatment Extract screen is used as an example of how all applicable screens will display invasive plant lists depending on the user’s current preference.

Preference = COMMON_NAME
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Preference = LATIN_CODE
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Actions

Screen – On Load Event

At this time the active invasive plant session list will be used to display any invasive plant lists that appear on the screen.

5.3.4 Extract Results that Display Invasive Plant Names

Several extract results display invasive plants names. These extract results will display the name according to the user’s invasive plant display preference.

Extract Result Layout

Blueweed is used for this example of how the header data or columnar data will be displayed, depending on the preference.

Preference = COMMON_NAME

Blueweed (ECHI VUL)

Preference = LATIN_CODE

ECHI VUL (Blueweed)

Actions

Generate Extract – On Click Event

When the parameters are passed to the database to execute the query, an additional parameter will be passed that indicates the user’s current invasive plant display preference. This parameter will be used to select the appropriate format statement for the invasive plant column in the results.

5.4 Home Module

This module includes all screens that are immediately accessible from the IAPP Home screen, including the Home screen itself, search and batch plan entry screens.
5.4.1 Home
This screen is the initial screen that all users are presented with when starting a new IAPP session. The screen displays all standard menu items and on-screen shortcuts to those items.

Detailed Design Document
Home.doc

5.4.2 Add New Site
This screen allows the user to add a new Invasive Plan Site.

Detailed Design Document

Add New Site.doc

5.4.3 Add Batch Plan (Step 1 of 5) - Invasive Plant Search
This screen allows the user to perform an IAP search, as part of creation of a Batch Plan.

Detailed Design Document

Add Batch Plan (Step 1 of 5) - Invasive Plant Search.doc

5.4.4 Add Batch Plan (Step 2 of 5) - Select Invasive Plant Occurrences
This screen allows the user to select the Invasive Plant Occurrences that are to be included in the batch.

Detailed Design Document

Add Batch Plan (Step 2 of 5) - Select Invasive Plant Occurrences.doc

5.4.5 Add Batch Plan (Step 3 of 5) - Select Plan Information
This screen allows the user to enter plan information as part of the batch.

Detailed Design Document

Add Batch Plan (Step 3 of 5) - Select Plan Information.doc

5.4.6 Add Batch Plan (Step 4 of 5) - Confirm Batch Plan
Allows the user to confirm the Plan information they entered, before submitting the batch.

Detailed Design Document

Add Batch Plan (Step 4 of 5) - Confirm Batch Plan.doc

5.4.7 Add Batch Plan (Step 5 of 5) - Generate Batch Plan Summary
This screen informs the user that the batch plan they have been creating has been successfully saved and allows them to make a Batch Plan Summary Extract.

Detailed Design Document

Add Batch Plan (Step 5 of 5) - Generate Batch Plan Summary.doc

5.4.8 Site Search
Allows the user to search for and retrieve a list of Sites, based various criteria.

Detailed Design Document

Site Search.doc

5.4.9 Treatment Search
Allows the user to search for and retrieve a list of Sites, based on a specific treatment that has been applied there.

Detailed Design Document

Treatment Search.doc

5.4.10 Monitoring Search
Allows the user to search for and retrieve a list of Sites, based on a specific treatment that has been applied there.
Detailed Design Document

Monitoring Search.doc

5.5 Extracts Module

This module includes all screens that are specifically designed to produce an IAPP data extract.
5.5.1 Planning Extract
This screen allows the user to create a Planning extract, based on the criteria they provided.

Detailed Design Document

Planning Extract.doc

5.5.2 Biological Treatment Extract
This screen allows the user to create a Biological Treatment Extract, based on the criteria they provided.

Detailed Design Document

Biological Treatment Extract.doc

5.5.3 Chemical Treatment Extract
This screen allows the user to create a Chemical Treatment Extract, based on the criteria they provided.

Detailed Design Document

Chemical Treatment Extract.doc

5.5.4 Mechanical Treatment Extract
This screen allows the user to create a Mechanical Treatment Extract, based on the criteria they provided.

Detailed Design Document

Mechanical Treatment Extract.doc

5.5.5 Biological Monitoring Extract
This screen allows the user to create a Biological Monitoring Extract, based on the criteria they provided.

Detailed Design Document

Biological Monitoring Extract.doc

5.5.6 Chemical Monitoring Extract
This screen allows the user to create a Chemical Monitoring Extract, based on the criteria they provided.

Detailed Design Document

Chemical Monitoring Extract.doc

5.5.7 Mechanical Monitoring Extract
This screen allows the user to create a Mechanical Monitoring Extract, based on the criteria they provided.

Detailed Design Document

Mechanical Monitoring Extract.doc

5.5.8 Biological Dispersal Extract
This screen allows the user to create a Biological Dispersal Extract, based on the criteria they provided.

Detailed Design Document

Biological Dispersal Extract.doc

5.5.9 Invasive Plants With No Treatments Extract
This screen allows the user to create a Invasive Plants With No Treatments Extract, based on the criteria they provided.

Detailed Design Document

Invasive Plants With No Treatments Extract.doc

5.5.10 Site Selection Extract
This screen allows the user to create a Site Selection Extract, based on the criteria they provided.

Detailed Design Document

Site Selection Extract.doc

5.6 Common Module

This module includes screens that may be invoked from multiple points in the other modules, as well as screens whose contents/appearance change to allow entry of similar, but different data (for example, the Manage Participants screen). Some screens in this module may only be invoked under abnormal conditions, such as when an exception is thrown, when the preceding screen is processing slowly or when the user’s session has timed out.

5.6.1 Add Image

Allows addition of a new image to IAPP, or the editing of an existing image in IAPP. This screen is called by several different screens within the system, to attach images to sites and treatments. These screens are defined in the Save, Save and Close actions.

Detailed Design Document

Add Image.doc

5.6.2 Application Disabled
This screen is displayed when the application has been disabled and is inaccessible to all users.

Detailed Design Document

Application Disabled.doc

5.6.3 File Download

This screen is actually a web browser popup window that allows the user to choose to download a file that the web application is attempting to send them. The user may choose a location and file name with which to save the file, they may open the file directly in their browser or they may choose to cancel the download. The download dialog will appear differently for different web browsers.

Detailed Design Document

File Download.doc

5.6.4 Manage Participants
Allows individuals to be added to/removed from the Treatment as an Applicator. Provides features to search for an existing individual to be added, as well as creating a new individual.

This screen is displayed with the title of Manage Surveyors, Manage Applicators.

Detailed Design Document

Manage Participants.doc

5.6.5 Page Expiration

This screen displays a static message informing the user that the current application session has expired. The screen will display different content for different web browsers, but generally informs the user that they should refresh the web page.

Detailed Design Document

Page Expiration.doc

5.6.6 Processing
The screen displays a static message in between the start and result of processing.

Detailed Design Document

Processing.doc

5.6.7 Search Employers
This popup window is displayed to allow the user to select a new employer from the list of employers in IAPP. The screen simply displays all IAPP employers in a long list of hyperlinks.

Detailed Design Document

Search Employers.doc

5.6.8 Session Timeout
This screen is displayed when the user's session has timed out, preventing access to the application.

Detailed Design Document

Session Timeout.doc

5.6.9 WebADE Organization Selector
This screen is provided as part of the Ministry of Forests' and Range Web Application Development Environment (WebADE) framework. Users will be only presented with this screen when their Authority Delegation And Management (ADAM) profile has been assigned multiple organizations. The screen forces the selection of an organization for use during the IAPP session, as well as choosing a default organization for future sessions.
Detailed Design Document

WebADE Organization Selector.doc

5.6.10 WebADE User Agreement
This screen is provided as part of the Ministry of Forests' and Range Web Application Development Environment (WebADE) framework. Users will be only presented with this screen on the first use of the application, by their userid. The screen forces the user to agree to the Freedom of Information and Privacy agreement that has been defined for IAPP.
Detailed Design Document

WebADE User Agreement.doc

5.7 Mapping Module

This module represents screens directly accessible from IAPP that are actually a part of the Mapping component of the application. These screens are not part of the IAPP J2EE web application itself, but are logically part of IAPP as a whole.
5.7.1 Map Display
This screen is a representation of the IMF window that can be invoked from within IAPP to view the particular IAPP site. This is a web-based mapping and reporting tool for IAPP.
Detailed Design Document

Map Display.doc

5.8 Shared Components Module

The shared components module has representations of screen elements that are shared by many (but not necessarily all) pages. These range from the standard application bread crumb navigation trail, to data-specific headers.
5.8.1 Bread Crumb
The bread crumb is the series of hyperlinks that are present on every screen of IAPP, located at the top-right hand corner. As the user navigates around the application, the bread crumb changes to reflect the path of screens that the user has previously navigated to, in order to reach the current screen.

Detailed Design Document

Bread Crumb.doc

5.8.2 Invasive Plant Header
This represents the header information that is shown on all tabs/pages of a Survey.

Detailed Design Document

Invasive Plant Header.doc

5.8.3 System Header
The System Header is simply two hyperlinks: the Application Home link can be used whenever the user would like to return to the Welcome to IAPP screen. \par 

The Help link creates a new browser window that displays the IAPP. This is actually a set of basic HTML files generated by RoboHelp, detailing the use of the IAPP system for users. The IAPP System Title is as it appears in the screen layout and is for display purposes only.

Detailed Design Document

System Header.doc

5.8.4 Site Header
This represents the header information that is shown on all tabs/pages of a Site.

Detailed Design Document

Site Header.doc

5.9 Site Module

This module includes screens that allow the viewing and edit of Sites, Invasive Plants and surveys as well as the Biological Agent Exception screen.
5.9.1 Edit Invasive Plant Survey
This screen allows the edit of a survey for an IAP.

This screen shows the Invasive Plant Header.

Detailed Design Document

Edit Invasive Plant Survey.doc

5.9.2 Edit Plan
Allows the user to edit the details of an Invasive Plant Plan.

Detailed Design Document

Edit Plan.doc

5.9.3 Edit Site Details
This screen allows the edit and update of a site, including the management of images associated with the site.

Detailed Design Document

Edit Site Details.doc

5.9.4 Inappropriate Use Of Biological Agent
This screen informs the user that they have chosen an invalid Biological Agent to apply against the Invasive Plant species.

Detailed Design Document

Inappropriate Use Of Biological Agent.doc

5.9.5 Inappropriate Use Of Biological Agent Exception
This screen allows the user to proceed to provide an explanation as to why the Biological Agent and Invasive Plant combination they have selected should be used, in spite of the fact it has been identified to them as invalid.

Detailed Design Document

Inappropriate Use Of Biological Agent Exception.doc

5.9.6 Invasive Plant
This screen displays basic Invasive Alien Plant details along with the details of surveys of the Plant, on a specific site.

Detailed Design Document

Invasive Plant.doc

5.9.7 Invasive Plants
This screen allows viewing of the Invasive Plants that have been found at a site.

Detailed Design Document

Invasive Plants.doc

5.9.8 Plans
This screen allows viewing of the Plans which involve a site.

Detailed Design Document

Plans.doc

5.9.9 Potential Duplicate Sites
This screen identifies to users that there is at least one site within a close proximity to the coordinates they had just entered for a new site. This screen allows them to choose an existing site, or continue to add the new site.

Detailed Design Document

Potential Duplicate Sites.doc

5.9.10 Site Details
This screen displays the contents of a site, including images attached to the site.

Detailed Design Document

Site Details.doc

5.10 Treatment Module

This module includes screens that allow the viewing and edit of Treatments and Monitoring records.
5.10.1 Biological Treatments
This screen allows the user to view the details of Biological Treatments for a site.

Detailed Design Document

Biological Treatments.doc

5.10.2 Chemical Treatments
This screen allows the user to view the details of Chemical Treatments for a site.

Detailed Design Document

Chemical Treatments.doc

5.10.3 Edit Biological Monitoring
This screen allows the user to edit the details of a Biological Monitoring record.

Detailed Design Document

Edit Biological Monitoring.doc

5.10.4 Edit Biological Treatment
This screen allows the user to edit the details of a Biological Treatment record.

Detailed Design Document

Edit Biological Treatment.doc

5.10.5 Edit Chemical Monitoring
This screen allows edit of an existing Chemical Monitoring, or addition of a new one.

Detailed Design Document

Edit Chemical Monitoring.doc

5.10.6 Edit Chemical Treatment
This screen allows the user to edit the details of a Chemical Treatment record.

Detailed Design Document

Edit Chemical Treatment.doc

5.10.7 Edit Mechanical Monitoring
This screen allows edit of an existing Mechanical Monitoring, or addition of a new one.

This screen shows the Mechanical Treatment Header.

Detailed Design Document

Edit Mechanical Monitoring.doc

5.10.8 Edit Mechanical Treatment
This screen allows the user to edit the details of a Mechanical Treatment record.

Detailed Design Document
Edit Mechanical Treatment.doc

5.10.9 Mechanical Treatments
This screen allows the user to view Mechanical Treatments for the site.

Detailed Design Document

Mechanical Treatments.doc

5.10.10 Biological Dispersals
This screen allows the user to view the details of a Biological Dispersal for a site.

Detailed Design Document

Biological Dispersals.doc

5.10.11 Edit Biological Dispersal
This screen allows the user to edit the details of a Biological Dispersal.

Detailed Design Document

Edit Biological Dispersal.doc

5.11 Biological Agent Exception Email
Several IAPP screens allow the entry of a Biological Agent and an Invasive Plant to which the agent is to be applied. These combinations are tightly controlled by the application in order to ensure that inappropriate agents are not needlessly applied to plants they may not be effective at controlling.

Immediately following acceptance of an otherwise invalid biological agent/Invasive Plant combination, an email will be sent to designate IAPP personnel whose job is to review the content and take the appropriate action. The data in the email is derived from the information stored in the BIOLOGICAL_AGENT_EXCEPTION (BAE) record created.
Following are details for the email that is generated.
5.11.1 E-Mail Layout
Several examples of the layout follow to demonstrate what will happen if various portions of the user’s information are unavailable. The first example is a complete copy of an e-mail from a biological treatment. All subsequent examples only include the user information portion of the e-mail.

All User Information Exists

Subject: IAPP - Inappropriate Use of Biological Agent Exception

This is to notify you that an Inappropriate Use of Biological Agent Exception has been recorded in IAPP. Details are below:

Invasive Plant: Blueweed (ECHI VUL)

Biological Agent: AGAP ZOE

Date/Time: 2006-10-13 15:45:06

Environment: DEV

User: IDIR\CEASTWOOD

Name: Clint A. Eastwood

Phone: (250) 385-6040

Email: ceastwood@vividsolutions.com

Agency: Apollo Forest Products Ltd.

Site ID: 200154

Record Type: Biological Treatment

Treatment ID: 200279

Treatment Date: 2006-10-12

Link: http://mofdevapp:83/iapp/initViewSite.do?action=ACTION_VIEW&siteId=200154&biologicalTreatmentId=200142
Exception Comments: Example exception e-mail

No First Name and No Phone Number Exist for User

User: IDIR\CEASTWOOD

Last Name: Eastwood

No phone number is available for this user.

Email: ceastwood@vividsolutions.com

No E-Mail Address Exists for User

User: IDIR\CEASTWOOD

Name: Clint A. Eastwood

Phone: (250) 385-6040

No email address is available for this user.

No Last Name Exists for User

User: IDIR\CEASTWOOD

First Name: Clint A.

Phone: (250) 385-6040

Email: ceastwood@vividsolutions.com

No Name Exists for User

User: IDIR\CEASTWOOD

No name is available for this user.

Phone: (250) 385-6040

Email: ceastwood@vividsolutions.com

5.11.2 Functions

Get User Information

A function that retrieves the user information from WebADE will be implemented. This function will contain logic to format the portions of the user information section of the e-mail appropriately if certain components are not available. (as demonstrated in the above examples)

6. Support Documentation

6.1 Help Documentation

Context specific help will be available from every screen via the Help link at the top right of the screen. The help files will be generated by RoboHelp and stored as static html. The context specific wiring for the Help link will be done via a properties file in the application and coded into the screen header.

The main application interface includes screen level, context sensitive information – i.e. invoking help at any point within the application will bring up help information regarding the current screen. When no screen-specific help is available, a default help screen is shown instead.
All help files will be created as HTML pages using RoboHelp. 

6.2 GIS Data Capture Specifications
A GIS Data Capture Specification document has been created to describe the data format specifications that are to be used to compile spatial data for use in IAPP.

It describes the format and structure of the data that is required to upload GIS to the Ministry of Forests and Range database. 
6.3 SDE registration of Oracle Locator Tables

A document has been produced to detail the steps required to register Oracle Locator tables with ESRI’s SDE. This document was written as a working tutorial and provides steps for successful registration of a sample table and views.

Please see Appendix 13.2: Supplementary Information (As Required) for details of the supporting documents.
7. Security Specifications

It is important that the data integrity of the IAPP application is not compromised and the data is protected against possible misuse.  The following section documents the steps taken to ensure this is the case.

7.1 Authentication and Authorization

The BC Government CAP Service will provide the Authentication for the IAPP application.  WebADE is used as the role-based authorization system that maps a user to a given role or roles to application actions.

Once the user has been successfully identified using the Common Login Page, the IAPP application will ensure the user is given the correct level of Authorization using the WebADE declarative security.  

Once IAPP has determined the role membership of the current user, access to the IAPP data is performed through database Proxy ID’s which are also mapped to each role.  This ensures the correct level of authorization is carried from end to end in the IAPP system.  The database connection retrieval is also managed by WebADE to ensure the session is only granted the level of access required to perform the current operation.

7.2 Transactions

IAPP employs the following transaction mechanisms to ensure data integrity:

· Database Transactions: Standard database transactions (commit/rollback) are applied to each action that requires it.  This ensures that standard Online Transaction Processing (OLTP) requests can guarantee data atomicity. 

· Page Level Optimistic Locking: Page level optimistic locking is a standard feature used within web applications to ensure the data has not changed when the user goes to make an update without having to have a physical lock within the database.  A Revision Count attribute will be used on tables that support update transactions in order to ensure the data has not changed in the database since the application last read the data.  The revision count will be updated automatically via database procedures. 

· Struts Tokens: Struts tokens are used to ensure the page cannot be submitted twice.  The Action will verify the request upon receiving it and will not process if it is not valid.

7.3 Sensitive Biological Data

Biological data is considered to be sensitive if it includes reference to a Biological Agent with a maturity status of ‘primary’ or if the area is classified as ‘research’ or ‘collection.’  Sensitive biological data should only be accessible to users granted the ‘Biological Agent Manager’ role.

The data that should be hidden from all but the ‘Biological Agent Manager’ role are the biological agent species and the precise UTM coordinates or spatial data.  

It is desirable to provide non precise data to other users to make them aware of the general area where these primary agents or classified areas may exist.  The purpose is to prevent activities taking place on a site that may interfere with the biological activities already taking place there.
7.4 Record Ownership

General (lowest level) users should only be able to edit records that they created.
7.5 Record Locking

After a predetermined length of time, certain records should be locked so that only administrators can edit them.  These records include Site details, Invasive Plant Surveys and Invasive Plant Treatments.
7.6 Record Deletion

Administrators should be the only role to have the ability to delete records at all levels of the application.
7.7 Data Validation

Data validation is used in applications to ensure every data value is correct and accurate.  Validation within IAPP is applied at various levels throughout the data lifecycle via user interface code, application code and database constraints.  The types of validations include the following:

· Data Type Validation:  Is this a string or an integer?

· Range Checking: Is this number between 1 and 100?

· Code Checking: Is this value in my list of accepted values (domain)?

· Complex Validations (Business Rules): e.g. If the user has role x then they may edit the Treatment.

Technologies such as Struts and the Oracle database supply most of the simple validations (data type validation, range checking, code checking) out of the box.  The complex validations are custom coded using the following technologies:

· PL/SQL: Complex validations are implemented using the custom database programming language.

· Java: Custom business rules not implemented in PL/SQL are moved outwards to the Java code.  In some cases, the Java tier may be the only layer in which some Business Rules can be enforced such as “What role does the current user have?   At times, the business validations require data from external sources such as web services which requires the logic be in the Java application tier.

· JavaScript: Simpler validations not supplied by default by the underlying technologies can be implemented in JavaScript on the client browser.  An advantage of this approach is “instant” validation (i.e. the browser does not have to perform a trip to the server to perform the validation), however there are tradeoffs with complexity and browser compatibility.  This method is used “lightly” in IAPP and only where required.

7.8 Business Continuity/Disaster Recovery

The Ministry Database Administrator will work with the Project Technical Leader or Ministry Business Analyst to ensure that appropriate backup procedures are in place to protect application data against system, media or application software failure.

The application data in the Oracle production environment is protected by both database backups and on-line/archived redo logs.  When system or media failures occur, the Ministry DBA is responsible for executing all necessary restart and recovery procedures.  It is the Ministry DBA's responsibility to preserve the integrity of all application data while maximizing the availability of the Oracle production environment. 

Ministry servers are stored in a secure operating environment with UPS and Generators for emergency power. All disk drives use Raid 1 or Raid 5 configuration which allows for single drive failures without loss of service. All Ministry databases have archive redo log processing enabled with will allow for point in time recovery of the database.

Ministry servers are backed up nightly, with backups stored offsite using a secure storage service.

7.9 Security Architecture Diagram
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7.10 Input Validation

Input validation will be performed by both the struts validation framework and database validation scripts. This will ensure data is valid before insertion into the database and protect against data security threats such as SQL injection attacks.

7.11 Tools And Conventions

7.11.1 CAP Siteminder

CAP Siteminder is a centralized service which will supply the user authentication for the IAPP application.
7.11.2 WebADE

WebADE is used to enforce authorization within the application.  WebADE is a Java application framework supported by the ministry ISB for declaring application security constraints.

7.11.3 Struts Validation

Struts framework built in validation structure will be utilized for input validation.

7.11.4 Struts Tokens

Struts framework tokens will be utilized to prevent multiple submissions.

7.12 User Classes

7.12.1 Administrators 

Administrators will have access to all modules and all data in the system.  They will have the ability to delete records at all levels of the application.  Other users will not be able to delete core records.

7.12.2 Internal Participant Users

These are internal government users who participate in IAPP activities.   They will enter data into the system and use the system for querying, planning and reporting.  These users include scientific field personnel and program managers.  These users will be able to edit all records, but will not be able to delete records.

7.12.3 Internal Data Entry Users

This class of users is for internal government data entry clerks that do not participate in IAPP activities themselves.  These users will only be able to edit records that they created.
7.12.4 External Agency users

This class will include outside contractors and other agencies that do work on the sites or have other interests in the sites.  These users will only be able to edit records that they created.

7.12.5 Biological Agent Managers

This class of users will be a subset of users that will have full access to all information regarding Biological Agents.  Users not in this class will not be able to see details of records relating to Primary Biological Agents or Classified Biological Treatment Areas.
7.13 Security Specifications

Please refer to the accompanying IAPP Security document (IAPP_Security.doc) for a complete description of security specifications.

8. Extract Specifications

IAPP produces reports in the form of Microsoft Excel files. These reports are produced on demand by the application and can either be downloaded to the user’s desktop, or opened directly via their web browser.

Extracts are produced with file names that start with the name of the type of extract produced, followed by the date and time of the extract, ending with the .xls extension. The date/time is shown in the format: YYYY-MM-DD-24HRMISS
For example, the following file was extracted by IAPP for a Biological Monitoring Extract, on February 22nd, 2007 at 3:16pm and 33seconds:
BiologicalMonitoringExtract-2007-02-22-151633.xls
8.1 Delivery of Extract Results

The delivery of all extract results has been designed to provide a reliable and enjoyable experience for users.

8.1.1 File Type

IAPP delivers an actual binary Microsoft Excel Spreadsheet (XLS) file. This file type is less susceptible to misinterpretation by the client system (than comma separated, .CSV files), as it can only be read by Microsoft Excel. The XLS file generated will be compatible with versions of Microsoft Excel 97 and above. If clients do not have this software, there are free views/interpreters available. As most IAPP users currently use Excel to work with the CSV files, it is felt that this is an acceptable limitation.

The XLS file has proven to be very reliable method for delivering an extract file to a variety of client configurations. A range of clients configurations have been tested, all with successful results, including:

	Operating System
	Internet Browser
	Microsoft Excel

	Windows XP 
	Internet Explorer 6 
	Excel 2003

	Windows XP 
	Internet Explorer 6 
	Excel XP (2002)

	Windows XP 
	Firefox 1.5 
	Excel 2003

	Windows 2000 
	Firefox 1.5
	

	Windows 2000 
	Mozilla 1.7
	

	Windows 2000 
	Internet Explorer 6
	Excel 2000

	Windows 98 
	Internet Explorer 6
	

	Windows NT 4 
	Internet Explorer 5.5 
	Excel 97


Note: Some client test systems did not have a version of Excel due to licensing limits; however, on all these systems the user was presented with an open/save dialog box and was able to save the extract to disk.

8.1.2 XLS File Generation

The XLS file format is a proprietary file format and, as a result, a 3rd party application programming interface (API) will need to be employed to generate the files. The API that has been tested is the Jakarta POI-HSSF - Java API to Access Microsoft Excel Format Files. The following is an excerpt from the project web page describing the API:

POI-HSSF - Java API to Access Microsoft Excel Format Files

HSSF is the POI Project's pure Java implementation of the Excel '97(-2002) file format.

HSSF provides a way to read spreadsheets create, modify, read and write XLS spreadsheets It provides: 

· low level structures for those with special needs 

· an eventmodel api for efficient read-only access 

· a full usermodel api for creating, reading and modifying XLS files

Source: http://jakarta.apache.org/poi/hssf/index.html

8.2 Planning Extract

This extract includes data related to planned activities.  The date ranges entered for this extract refer to planned activity year and month.
Extract Prototype Document
Please refer to the accompanying IAPP Extract prototype document (PlanningExtract.xls) for an example of the extract’s output. 
Extract Invocation Screen
Please See Section 5.5.9 - Planning Extract
8.3 Biological Treatment Extract

This extract includes data related to biological treatments on sites.
Extract Prototype Document
Please refer to the accompanying IAPP Extract prototype document (PlanningExtract.xls) for an example of the extract’s output. 
BiologicalTreatmentExtract.xls
Extract Invocation Screen
Please See Section 5.5.3 - Biological Treatment Extract

8.4 Chemical Treatment Extract

This extract includes data related to the treatment of sites using herbicides.
Extract Prototype Document
Please refer to the accompanying IAPP Extract prototype document (PlanningExtract.xls) for an example of the extract’s output. 
ChemicalTreatmentExtract.xls
Extract Invocation Screen
Please See Section 5.5.5 - Chemical Treatment Extract

8.5 Mechanical Treatment Extract

This extract includes data related to the mechanical treatment of sites.
Extract Prototype Document
Please refer to the accompanying IAPP Extract prototype document (MechanicalTreatmentExtract.xls) for an example of the extract’s output. 
Extract Invocation Screen
Please See Section 5.5.8 - Mechanical Treatment Extract

8.6 Biological Monitoring Extract

This extract includes data on biological monitoring activities.
Extract Prototype Document
Please refer to the accompanying IAPP Extract prototype document (BiologicalMonitoringExtract.xls) for an example of the extract’s output. 
Extract Invocation Screen
Please See Section 5.5.2 - Biological Monitoring Extract

8.7 Chemical Monitoring Extract

This extract includes data on chemical monitoring activities.
Extract Prototype Document
Please refer to the accompanying IAPP Extract prototype document (ChemicalMonitoringExtract.xls) for an example of the extract’s output. 
Extract Invocation Screen
Please See Section 5.5.4 - Chemical Monitoring Extract

8.8 Mechanical Monitoring Extract

This extract includes data on mechanical monitoring activities.
Extract Prototype Document
Please refer to the accompanying IAPP Extract prototype document (MechanicalMonitoringExtract.xls) for an example of the extract’s output. 
Extract Invocation Screen
Please See Section 5.5.7 - Mechanical Monitoring Extract
8.9 Biological Dispersal Extract

This extract includes data related to the dispersal of biological agents.
Extract Prototype Document
Please refer to the accompanying IAPP Extract prototype document (BiologicalDispersalExtract.xls) for an example of the extract’s output. 
Extract Invocation Screen
Please See Section 5.5.1 - Biological Dispersal Extract

8.10 Invasive Plants With No Treatments Extract

This extract includes data for sites which have plants but no treatments.
Extract Prototype Document
Please refer to the accompanying IAPP Extract prototype document (InvasivePlantNoTreatmentExtract.xls) for an example of the extract’s output. 
Extract Invocation Screen
Please See Section 5.5.6 - Invasive Plants With No Treatments Extract

8.11 Site Selection Extract

This extract includes site details for specified area / invasive plant. The Site Selection Extract can only be generated for a single IAP species at a time.  This is due to the large volume of data that this extract generates.
Extract Prototype Document
Please refer to the accompanying IAPP Extract prototype document (SiteSelectionExtract.xls) for an example of the extract’s output. 
Extract Invocation Screen
Please See Section 5.5.10 – Site Selection
8.12 Map Label List Custom Report

This extract includes a list of all Invasive Alien Plants, along with the label that will be used to display the IAP on the map.

Extract Prototype Document
Please refer to the accompanying IAPP Extract prototype document (IAPP_MapLabelLegend.pdf) for an example of the extract’s output. 

Extract Invocation Screen
The report will be available in the Map Display module. Links to generate the report will be available on each of the three highlight query screens and in the menu/toolbar area.
9. Restrictions, limitations, and constraints

The following implementation restrictions are in place to ensure that IAPP can be easily supported by the Ministry personnel and infrastructure.

· IAPP must be deployable within the Ministry standard web application environment. 

· IAPP must use only approved external libraries.

· IAPP must adhere to the user interface specifications for Ministry applications.

· IAPP must use WebADE security and SiteMinder authentication to secure access to the application.

· IAPP must upgrade technical components when initiated by the Ministry, to keep its code base in line with Ministry infrastructure.

10. Quality Assurance
10.1 Classes Of Tests

The following regimen will be used during the development of the IAPP application:

· Unit Tests: Low level tests/validations created for each non-trivial function within the application source code.  This ensures that code that is considered to be working continues to function correctly throughout the application development cycle. 

· Integration Tests: Testing done once modules are brought together to ensure correct operation between modules.

· System Testing: Tests conducted on the complete system to ensure it meets the defined specifications.

· Performance Testing: Ensure the system performs to the user and system administrator’s specifications.

· Load Testing: Ensure the application can handle the specified concurrent user specification.

· User Acceptance Testing: Testing by Business Area to verify all requirements have been met by the application.

10.2 Performance Bounds

10.2.1 Concurrent Users

The system has been designed to utilize the robust concurrency functions of the Oracle Database. As the number of expected concurrent users is very small (less than 10) the application is well within the capabilities of the underlying components. No application screen will take longer than 2 seconds to respond to a user request. 

10.2.2 Response Times
The attribute and IMF applications should have response times consistent with other ministry applications on similar infrastructure.  In the case of the IMF application, the response time to draw a new map with default settings must meet MOE minimum response times. (currently 12 seconds).
10.2.3 Availability
At a minimum, the attribute and IMF applications should be available 7 days a week from 6:00 AM to 6:00 PM.

10.3 Identification Of Critical Components

Special attention will be paid to unit testing the core business functionality and data security as these are the core components of the IAPP system and encapsulate the majority of the business logic.

11. Application Configuration Variables

11.1 Context Parameters

The following application configuration variables will be stored in the web.xml file as context parameters (<context-param> elements).

WebADE Application Acronym

	PARAM-NAME
	webade.application.acronym

	PARAM-VALUE
	iapp

	Notes 
	How this application is identified in WebADE.


Application Version Number

	PARAM-NAME
	app.version

	PARAM-VALUE
	01_05_02

	Notes 
	The version number of the application.


Static Files URL

	PARAM-NAME
	object_base

	PARAM-VALUE
	/HFP/iapp

	Notes 
	URL of the static files (images, CSS, JavaScript, Online Help).


Help Resources File

	PARAM-NAME
	resource-file-help

	PARAM-VALUE
	/WEB-INF/classes/help.properties

	Notes 
	The location of the help resources file.


Spatial Resources File

	PARAM-NAME
	resource-file-spatial

	PARAM-VALUE
	/WEB-INF/classes/spatial.properties

	Notes 
	The location of the spatial resources file.


SEARCH CACHE Resources File

	PARAM-NAME
	resource-file-search-cache

	PARAM-VALUE
	/WEB-INF/classes/searchCache.properties

	Notes 
	The location of the search cache resources file. This specifically includes page and cache sizes for various search pages.


11.2 WebADE Preferences

The following application configuration variables will be stored as WebADE preferences in the database.

Maximum Number of IAPs per Batch Plan
	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	admin

	PREFERENCE_NAME
	batch.plan.max.count

	PREFERENCE_VALUE
	200

	Notes 
	The maximum number of Invasive Plant occurrences that can be included in a single batch plan. If the preference is not present then there is no maximum.


Coordinate Lock Delay
	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	admin

	PREFERENCE_NAME
	coordinate.lock.delay

	PREFERENCE_VALUE
	48

	Notes 
	The period of time that UTM coordinates remain editable to users before they are locked, measured in hours.


Accepted Image File Extensions
	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	admin

	PREFERENCE_NAME
	image.acceptable.file.extensions

	PREFERENCE_VALUE
	bmp,jpg,jpeg,tif,tiff

	Notes 
	Acceptable image file extensions for attachments


Maxmimum Uploadable Image Size
	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	admin

	PREFERENCE_NAME
	image.max.file.size

	PREFERENCE_VALUE
	204800

	Notes 
	The maximum file size for uploaded images, measured in bytes.


Site Proximity Buffer Size
	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	admin

	PREFERENCE_NAME
	site.proximity.buffer.size

	PREFERENCE_VALUE
	100

	Notes 
	Distance (in meters) used to buffer the site location for the site proximity spatial query.


IMF Application Buffer
	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	imf

	PREFERENCE_NAME
	application.buffer

	PREFERENCE_VALUE
	50

	Notes 
	IMF Application Buffer


IMF Application Highlight

	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	imf

	PREFERENCE_NAME
	application.highlight

	PREFERENCE_VALUE
	true

	Notes 
	IMF Application Highlight


IMF Application Schema

	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	imf

	PREFERENCE_NAME
	application.schema

	PREFERENCE_VALUE
	WHSE_FOREST_VEGETATION

	Notes 
	IMF Application Schema


IMF Application Site Layer

	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	imf

	PREFERENCE_NAME
	application.site.layer

	PREFERENCE_VALUE
	IAPP_INVASIVE_PLANT_SITE_POLY

	Notes 
	IMF Application Site Layer


IMF Application URL
	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	imf

	PREFERENCE_NAME
	application.url

	PREFERENCE_VALUE
	http://maps.gov.bc.ca/imf50/imf.jsp?site=mof_iapp

	Notes 
	IMF Application URL


IMF Application Zoom

	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	imf

	PREFERENCE_NAME
	application.zoom

	PREFERENCE_VALUE
	true

	Notes 
	IMF Application Zoom


IMF Enable
	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	imf

	PREFERENCE_NAME
	enable

	PREFERENCE_VALUE
	true

	Notes 
	Enable the 'Map' links to the IMF application by setting this preference to 'true'.

Disable the 'Map' links to the IMF application by setting this preference to 'false'.


IMF Operational Base URL
	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	imf

	PREFERENCE_NAME
	operational.base.url

	PREFERENCE_VALUE
	http://apps.for.gov.bc.ca/iapp

	Notes 
	The URL of the Operational IAPP application for use in building the 'More Info' links in the IMF application.


Application Bulletin URL
	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	link

	PREFERENCE_NAME
	app.bulletin

	PREFERENCE_VALUE
	http://gww.for.gov.bc.ca/gscripts/his/apb/index.asp

	Notes 
	URL for the Application Bulletin Page


Invasive Alient Plant Program Homepage
	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	link

	PREFERENCE_NAME
	invasive.plant.info

	PREFERENCE_VALUE
	http://www.for.gov.bc.ca/hfp/invasive/intro.htm

	Notes 
	URL for the Invasive Plant Info Page


BioAgent Exception Email Sender
	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	mail

	PREFERENCE_NAME
	bioagent.exception.from

	PREFERENCE_VALUE
	iapp.admin@gov.bc.ca

	Notes 
	Email address of the sender of the exception emails


BioAgent Exception Email Recipients
	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	mail

	PREFERENCE_NAME
	bioagent.exception.to

	PREFERENCE_VALUE
	iapp.admin@gov.bc.ca

	Notes 
	Email address(es) for the IAPP custodian(s) that will review the inappropriate use of biological agent exceptions. Separate multiple addresses with commas.


SMTP Email Server
	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	mail

	PREFERENCE_NAME
	smtp.host

	PREFERENCE_VALUE
	smtp.gov.bc.ca

	Notes 
	The SMTP server


maximum Age of Recently Updated Sites
	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	recently

	PREFERENCE_NAME
	updated.max.age

	PREFERENCE_VALUE
	2419200

	Notes 
	Recently updated sites cookie persistence in seconds


Maximum Number of Recently Updated Sites
	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	recently

	PREFERENCE_NAME
	updated.max.sites

	PREFERENCE_VALUE
	24

	Notes 
	Max number of recently updated sites listed


Maximum Number of Recently Viewed Sites
	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	recently

	PREFERENCE_NAME
	viewed.max.sites

	PREFERENCE_VALUE
	24

	Notes 
	Max number of recently viewed sites listed


Maximum Age of Recently Viewed Sites
	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	recently

	PREFERENCE_NAME
	viewed.max.age

	PREFERENCE_VALUE
	2419200

	Notes 
	Recently viewed sites cookie persistence in seconds


Temporary IAPP Data Files Directory
	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	system

	PREFERENCE_NAME
	temp.dir

	PREFERENCE_VALUE
	E:/Datafiles/IAPP/temp/

	Notes 
	Temporary IAPP Data Files Directory


WebADE Agreement
	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	NULL

	PREFERENCE_NAME
	webade-agreement

	PREFERENCE_VALUE
	IAPP-FOI

	Notes 
	Specifies the agreement that users will be required to digitally sign, on first use of IAPP, via WebADE.


WebADE-Default Organization Enabled
	PREFERENCE_TYPE_CODE
	APP

	PREFERENCE_SUB_TYPE
	app-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	NULL

	PREFERENCE_NAME
	webade-default-organization-enabled

	PREFERENCE_VALUE
	true

	Notes 
	Specifies that IAPP will allow a default organization to be stored via WebADE for each user.


IAPP Default Sort Key
	PREFERENCE_TYPE_CODE
	USR

	PREFERENCE_SUB_TYPE
	usr-config

	APPLICATION_ACRONYM
	IAPP

	PREFERENCE_SET_NAME
	list

	PREFERENCE_NAME
	plant.sort.key

	PREFERENCE_VALUE
	COMMON_NAME

	Notes 
	Default sort for IAPs for users. Users may change the preference themselves during application session.


11.3 Spatial Resources

The following application configuration variables will be stored in the spatial resources file.
SRID

	RESOURCE KEY
	bcalbers.srid

	RESOURCE VALUE
	1000003005

	Notes 
	This is the BCALBERS Spatial Reference Identifyer (SRID) that will be used when creating spatial objects.


Site Buffer Radius

	RESOURCE KEY
	invasive.plant.site.utm.buffer.size

	RESOURCE VALUE
	1

	Notes 
	Buffer radius used in calculation of site polygon representing UTM coordinate.


Treatment Buffer Radius

	RESOURCE KEY
	treatment.utm.buffer.size

	RESOURCE VALUE
	1

	Notes 
	Buffer radius used in calculation of treatment polygon representing UTM coordinate.


Monitoring Buffer Radius

	RESOURCE KEY
	biological.monitoring.utm.buffer.size

	RESOURCE VALUE
	1

	Notes 
	Buffer radius used in calculation of monitoring polygon representing UTM coordinate.


Dispersal Buffer Radius

	RESOURCE KEY
	biological.dispersal.utm.buffer.size

	RESOURCE VALUE
	1

	Notes 
	Buffer radius used in calculation of dispersal polygon representing UTM coordinate.


Clouding Distance

	RESOURCE KEY
	clouding.buffer

	RESOURCE VALUE
	250

	Notes 
	Distance (in meters) used to cloud a point. This is the radius of the clouding circle.


Minimum Clouding Distance Ratio

	RESOURCE KEY
	clouding.random.lower.bound.ratio

	RESOURCE VALUE
	0.15

	Notes 
	Minimum clouding distance, as a ratio (a decimal value >=0.0 and <= 1.0) of the clouding circle radius.


Maximum Clouding Distance Ratio

	RESOURCE KEY
	clouding.random.upper.bound.ratio

	RESOURCE VALUE
	0.45

	Notes 
	Maximum clouding distance, as a ratio (a decimal value >= lower bound ratio and <= 1.0) of the clouding circle radius.


Site Feature Code

	RESOURCE KEY
	invasive.plant.site.feature.code

	RESOURCE VALUE
	898

	Notes 
	Site polygon feature code.


Treatment Feature Code

	RESOURCE KEY
	treatment.feature.code

	RESOURCE VALUE
	2419

	Notes 
	Treatment polygon feature code.


Monitoring Feature Code

	RESOURCE KEY
	biological.monitoring.feature.code

	RESOURCE VALUE
	2419

	Notes 
	Monitoring polygon feature code.


Dispersal Feature Code

	RESOURCE KEY
	biological.dispersal.feature.code

	RESOURCE VALUE
	900

	Notes 
	Dispersal polygon feature code.


Containment Line Feature Code

	RESOURCE_KEY
	containment.line.feature.code

	RESOURCE_VALUE
	898

	Notes 
	The feature code for Containment Lines.


12. Spatial Data Loader

12.1 Introduction

The spatial loader utility loads one or more ministry-supplied ESRI shape files that conform to the specifications for IAPP spatial data (as defined in the IAPP GIS Data Capture Specifications document) into a temporary table. This temporary table is then used to create a data dump that can be delivered to the ministry, along with some SQL scripts. The ministry can then use the scripts and the data dump to incorporate the new spatial data into their system.

Sections 12.1.2 through 12.1.4 specify the requirements for running the application. The remaining sections explain the algorithm of the loader.

12.2 Properties Files

The application requires a pair of properties files to specify a number of parameters that generally do not change from one invocation of the application to another.

The properties are divided into two files simply because some of these properties are already used by the Data Entry module. Rather than re-entering them for this application, they can be read from the same property file that the Data Entry module uses.

The following properties are unique to the spatial loader:

12.2.1 Database Server Name

	RESOURCE KEY
	database.server.name

	RESOURCE VALUE
	MOFORA

	Notes 
	This is the hostname of the Oracle server


12.2.2 Database Port Number

	RESOURCE KEY
	database.port.number

	RESOURCE VALUE
	1521

	Notes 
	This is the port number of the Oracle server


12.2.3 Database SID

	RESOURCE KEY
	database.sid

	RESOURCE VALUE
	DEV

	Notes 
	This is the system identifier of the Oracle server


12.2.4 Database URL

	RESOURCE KEY
	database.url

	RESOURCE VALUE
	jdbc:oracle:thin:@

	Notes 
	This is the prefix of the JDBC connection string for the Oracle server


12.2.5 Database User Name

	RESOURCE KEY
	database.user.name

	RESOURCE VALUE
	iappd$admin

	Notes 
	This is the user name to connect to the Oracle server as


12.2.6 Database Password

	RESOURCE KEY
	database.password

	RESOURCE VALUE
	Not specified here

	Notes 
	This is the password to connect to the Oracle server with


12.2.7 Database Driver Name

	RESOURCE KEY
	database.driver.name

	RESOURCE VALUE
	oracle.jdbc.driver.OracleDriver

	Notes 
	The Java class name of the Oracle JDBC driver


12.2.8 Database Site Table Name

	RESOURCE KEY
	database.site.table.name

	RESOURCE VALUE
	temp_iapp_site_polys

	Notes 
	This is the name of the temporary table to insert the loaded geometries into. It is used to create the data dump.


12.2.9 Database Default Observation Date

	RESOURCE KEY
	database.default.observation.date

	RESOURCE VALUE
	8/30/2006

	Notes 
	This is the observation date to use for a geometry that doesn’t have one in the ESRI shape file(s) being loaded.


12.2.10 Log Site IDs

	RESOURCE KEY
	log.site.ids

	RESOURCE VALUE
	true

	Notes 
	If true, then site IDs are logged as they are loaded, otherwise they are not. This is optional, with a default value of true.


12.2.11 Clouding Max Area

	RESOURCE KEY
	clouding.max.area

	RESOURCE VALUE
	196350

	Notes 
	This is the maximum area of a polygon to be clouded. Any polygon whose area is greater than this value will not be clouded.


12.2.12 Clouding Min Area

	RESOURCE KEY
	clouding.min.area

	RESOURCE VALUE
	12.56

	Notes 
	This is the minimum area of a polygon to be clouded. Any polygon whose area is less than this value will be clouded as a point.


The following properties are also used by the Data Entry module:

12.2.13 SRID

	RESOURCE KEY
	bcalbers.srid

	RESOURCE VALUE
	1000003005

	Notes 
	This is the BCALBERS Spatial Reference Identifier (SRID) that will be used when creating spatial objects.


12.2.14 Clouding Distance

	RESOURCE KEY
	clouding.buffer

	RESOURCE VALUE
	250

	Notes 
	Distance (in meters) used to cloud a point. This is the radius of the clouding circle.


12.2.15 Minimum Clouding Distance Ratio

	RESOURCE KEY
	clouding.random.lower.bound.ratio

	RESOURCE VALUE
	0.15

	Notes 
	Minimum clouding distance, as a ratio (a decimal value >=0.0 and <= 1.0) of the clouding circle radius.


12.2.16 Maximum Clouding Distance Ratio

	RESOURCE KEY
	clouding.random.upper.bound.ratio

	RESOURCE VALUE
	0.45

	Notes 
	Maximum clouding distance, as a ratio (a decimal value >= lower bound ratio and <= 1.0) of the clouding circle radius.


12.2.17 Clouded Site Feature Code

	RESOURCE KEY
	invasive.plant.site.feature.code

	RESOURCE VALUE
	898

	Notes 
	Site polygon feature code.


12.3 Invoking the Java Virtual Machine

The application requires the following libraries to operate:

· Oracle JDBC Driver

· Commons Logging

· Log4j

· JTS

· JTS-IO

· JUMP Core

The JTS library is used to cloud the geometries provided in the ESRI shape files, using the same clouding algorithms as the Data Entry module. The JTS-IO library is used to convert the geometry from a JTS geometry into an Oracle geometry. The Jump Core library is used to read in the attributes of the ESRI shape file, in addition to the geometries.

The following parameters need to be passed to the JVM:

12.3.1 JVM Maximum Memory

	PARAM-NAME
	-Xmx<max memory>

	PARAM-VALUE
	The maximum memory to allocate. Should be 256M.

	Notes 
	There is no space between –Xmx and the value given.


12.3.2 Classpath

	PARAM-NAME
	-classpath <classpath>

	PARAM-VALUE
	A semi-colon separated list of required paths.

	Notes 
	There is a space between –classpath and the list of paths.


12.4 Command Line Parameters

The following command line parameters must be provided for the spatial loader to operate. If multiple shape files are to be loaded into a single data dump, then all the shape files MUST be specified in a single invocation of the loading utility.

The application verifies that all specified shape files actually exist, and that the pair of property files actually specify all the required properties.

12.4.1 Shapefile Filename

	PARAM-NAME
	-shapefile <filename>

	PARAM-VALUE
	The name of a shape file

	Notes 
	This file name is searched for on the classpath, it must not contain any directory names. Can be specified multiple times.


12.4.2 Load Properties Filename
	PARAM-NAME
	-loadProperties <filename>

	PARAM-VALUE
	The name of a load properties file

	Notes 
	This file name is searched for on the classpath, it must not contain any directory names. It refers to the file containing the properties that are unique to the loader application. 


12.4.3 Spatial Properties Filename
	PARAM-NAME
	-spatialProperties <filename>

	PARAM-VALUE
	The name of a load properties file

	Notes 
	This file name is searched for on the classpath, it must not contain any directory names. It refers to the file containing the existing spatial properties used by the Data Entry module for its clouding algorithms.


12.4.4 Dump Properties Only

	PARAM-NAME
	-dump

	PARAM-VALUE
	N/A

	Notes 
	Dump the values of all the properties and quit.Useful as a sanity check before really running loader on data.


12.5 Processing Geometries

The geometries in the ESRI shape files are loaded in, validated, and inserted into the database temp table, one file at a time. This process is repeated for each ESRI shape file until they have all been processed.

The geometries are loaded into memory using the Jump Core library.

12.5.1 Validating a Geometry with JTS

The geometry is validated to ensure that it is non-empty and valid according to JTS (nothing to do with Oracle Spatial). This validation occurs once when it is first loaded, and once after each of the following steps. The algorithm is fail-fast: as soon as a validation error occurs, processing stops and the geometry is not inserted in the database.

· The precision is reduced to 1 millimetre.

· Duplicate points, some of which may have been introduced by the previous step, are removed.

12.5.2 Clouding a Geometry with JTS

The geometry needs to be inserted twice in each row of the temporary table, once as is, and once clouded. The clouding algorithm will cloud the geometry as a polygon if its area is not too small or too large (as specified in the IAPP Spatial Clouding Algorithms document), with the following steps:

· The polygon is simplified to try and eliminate spikes and gores from being introduced by clouding.

· The polygon is clouded.

· The precision is reduced to 1 millimetre.

· Duplicate points, some of which may have been introduced by the previous step, are removed.

If the geometry’s area is too small, it is clouded as a point; if it is too large, the clouded geometry is the same as the unclouded geometry.

12.5.3 Inserting Geometries into Oracle

The temporary table is emptied before the geometries are inserted, to clear out any data from a previous run of the loader application. Multiple runs of the loader on the same table could produce incorrect data otherwise.

The geometries are inserted in batch mode to the temporary table. A check is performed using Oracle Spatial to see which geometries, if any, are invalid, using a tolerance of 0.5 millimetres. Any invalid geometries are deleted from the temp table.

12.6 Retiring Geometries

The last step is to retire geometries in the temporary table. This step occurs once, after all geometries of all ESRI shape files have been inserted into the database. This step only applies to sites where multiple geometries have been inserted, in which case all but the most recent one are retired.

The geometries for a site are ordered by observation date, unclouded area, and the order in which they were encountered in the ESRI shape file. For all but the most recent geometry, the retirement date is set to the next geometries’ observation date. The most recent geometry has a NULL retirement date, to indicate that it is the current geometry.

13. Appendices

13.1 Packaging and Installation

The IAPP application consists of discrete components to be delivered to the Ministry: 

· Database Definition

· Oracle PL/SQL

· J2EE Web Application

The application will be packaged as an EAR file (.ear extension, zip format) for deployment to a Servlet container.  The Ministry’s standards will be used to deliver and deploy the components within the ministry environment.
13.2 Supplementary Information (as required)

These separate documents are referenced in this document. They contain detailed information of specific sections of the IAPP application design. They should be found with this document.
	Database documents
	File Name

	Primary IAPP Entity Relationship Diagram
	IAPP_ERD.pdf

	IAPP LRDW Physical Model Diagram
	IAPP_WHSE_SMD.pdf

	Entity Definition Report
	IAPP_Entity_Definition.pdf

	Entity and Attribute Report
	IAPP_Entities_And_Their_Attributes.pdf

	Table Definition Report
	IAPP_Table_Definition.pdf

	Code Table Entries
	IAPP_Code_Tables.xls


	USER INTERFACE documents
	File Name

	User Interface Flows (screen mapping)
	IAPP_User_Interface_Flows.pdf


	support documents
	File Name

	GIS Data Capture Specifications
	IAPP_Data_Capture_Specification.doc

	SDE Registration Of Oracle Locator Tables
	Register SDO with SDE.doc


	security documents
	File Name

	Security Model (including Permission Matrix)
	IAPP_Security.doc

	Spatial Clouding Algorithms
	IAPP_Clouding.doc

	Oracle Database Grant/Role Security Matrix
	IAPP_SecurityMatrix.xls


	Process Structure Documents
	File Name

	Application Design Overview (this document)
	IAPP_Application_Design.doc

	Add Batch Plan (Step 1 of 5) - Invasive Plant Search screen
	Add Batch Plan (Step 1 of 5) - Invasive Plant Search.doc

	Add Batch Plan (Step 2 of 5) - Select Invasive Plant Occurrences screen
	Add Batch Plan (Step 2 of 5) - Select Invasive Plant Occurrences.doc

	Add Batch Plan (Step 3 of 5) - Select Plan Information screen
	Add Batch Plan (Step 3 of 5) - Select Plan Information.doc

	Add Batch Plan (Step 4 of 5) - Confirm Batch Plan screen
	Add Batch Plan (Step 4 of 5) - Confirm Batch Plan.doc

	Add Batch Plan (Step 5 of 5) - Generate Batch Plan Summary screen
	Add Batch Plan (Step 5 of 5) - Generate Batch Plan Summary.doc

	Add Image screen
	Add Image.doc

	Add New Site screen
	Add New Site.doc

	Application Disabled screen
	Application Disabled.doc

	Biological Dispersal Extract screen
	Biological Dispersal Extract.doc

	Biological Dispersals screen
	Biological Dispersals.doc

	Biological Monitoring Extract screen
	Biological Monitoring Extract.doc

	Biological Treatment Extract screen
	Biological Treatment Extract.doc

	Biological Treatments screen
	Biological Treatments.doc

	Bread Crumb screen
	Bread Crumb.doc

	Chemical Monitoring Extract screen
	Chemical Monitoring Extract.doc

	Chemical Treatment Extract screen
	Chemical Treatment Extract.doc

	Chemical Treatments screen
	Chemical Treatments.doc

	Edit Biological Dispersal screen
	Edit Biological Dispersal.doc

	Edit Biological Monitoring screen
	Edit Biological Monitoring.doc

	Edit Biological Treatment screen
	Edit Biological Treatment.doc

	Edit Chemical Monitoring screen
	Edit Chemical Monitoring.doc

	Edit Chemical Treatment screen
	Edit Chemical Treatment.doc

	Edit Invasive Plant Survey screen
	Edit Invasive Plant Survey.doc

	Edit Mechanical Monitoring screen
	Edit Mechanical Monitoring.doc

	Edit Mechanical Treatment screen
	Edit Mechanical Treatment.doc

	Edit Plan screen
	Edit Plan.doc

	Edit Site Details screen
	Edit Site Details.doc

	Home screen
	Home.doc

	Inappropriate Use Of Biological Agent Exception screen
	Inappropriate Use Of Biological Agent Exception.doc

	Inappropriate Use Of Biological Agent screen
	Inappropriate Use Of Biological Agent.doc

	Invasive Plant Header screen
	Invasive Plant Header.doc

	Invasive Plant screen
	Invasive Plant.doc

	Invasive Plants With No Treatments Extract screen
	Invasive Plants With No Treatments Extract.doc

	Invasive Plants screen
	Invasive Plants.doc

	Manage Participants screen
	Manage Participants.doc

	Mechanical Monitoring Extract screen
	Mechanical Monitoring Extract.doc

	Mechanical Treatment Extract screen
	Mechanical Treatment Extract.doc

	Mechanical Treatments screen
	Mechanical Treatments.doc

	Monitoring Search screen
	Monitoring Search.doc

	Planning Extract screen
	Planning Extract.doc

	Plans screen
	Plans.doc

	Potential Duplicate Sites screen
	Potential Duplicate Sites.doc

	Processing screen
	Processing.doc

	Search Employers screen
	Search Employers.doc

	Session Timeout screen
	Session Timeout.doc

	Site Details screen
	Site Details.doc

	Site Header screen
	Site Header.doc

	Site Search screen
	Site Search.doc

	Site Selection Extract screen
	Site Selection Extract.doc

	Treatment Search screen
	Treatment Search.doc


	EXTRACT Documents
	File Name

	Biological Dispersal Extract
	BiologicalDispersalExtract.xls

	Biological Monitoring Extract
	BiologicalMonitoringExtract.xls

	Biological Treatment Extract
	BiologicalTreatmentExtract.xls

	Chemical Monitoring Extract
	ChemicalMonitoringExtract.xls

	Chemical Treatment Extract
	ChemicalTreatmentExtract.xls

	Invasive Plant No Treatment Extract
	InvasivePlantNoTreatmentExtract.xls

	Mechanical Monitoring Extract
	MechanicalMonitoringExtract.xls

	Mechanical Treatment Extract
	MechanicalTreatmentExtract.xls

	Planning Extract
	PlanningExtract.xls

	Site Selection Extract
	SiteSelectionExtract.xls

	Invasive Plant Map Label Legend
	IAPP_MapLabelLegend.pdf
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