AGRO Quality D.4.1.3 System architecture and functional specifications	
[bookmark: _GoBack][image: image001]




Project Title: 			
[image: C:\AR_Prosps\EKTELOUMENA\AgroQuality\Διάφορα\agroquality_logo (new).jpg]Towards a Common Quality Control and food chain traceability system for the Greek – Italian primary sector of activity






Deliverable Title: 	
System architecture and functional specifications



	Author 			:	TEI of Epirus (LP)
	Type				:	Document
Document Reference	:	Final 
	Version 			:	1.0
	Date 				:	Sep.2013






Control Page
	Deliverable Number
	D.4.1.3

	Corresponding WP
Title
	4
Special purpose GIS development

	Corresponding Action
Title
	4.1
User Requirements gathering and functionality definition

	Responsible Partner:
	TEI of Epirus (LP)

	Working Group
	Euripides Glavas
Aristidis Anagnostakis
Fotis Varziotis
Aggelos Pappas
Eyaggelos Karvounis


	Scientific Coordinator:
	Georgios Manos

	Creation Date:
	1/3/2012

	Last Update:
	2/9/2013

	Type:
	Document

	Version:
	1



Modification Control
	EDITION
	DATE
	COMMENTARY/STATUS
	AUTHOR

	1
	1/3/2012
	1st internal version
	TEI of Epirus

	2
	20/12/2012
	1st internal draft
	TEI of Epirus

	3
	1/2/2013
	1st final draft
	TEI of Epirus

	4
	2/9/2013
	1st final
	TEI of Epirus





Table of Contents
1.	Introduction	6
2.	Methodological approach	6
3.	Stakeholders identification	7
4.	Agro Quality software platform overview	8
4.1.	Components Identification	8
4.2.	Topology	9
5.	Modules’ specifications	10
5.1.	GIS Module	10
5.1.1.	Functionality Description	10
5.1.2.	Actors involved	10
5.1.3.	Dependent-Interconnected Modules	10
5.1.4.	Internal Structure	10
5.2.	ECR Module	12
5.2.1.	Functionality Description	12
5.2.2.	Actors involved	12
5.2.3.	Dependent-Interconnected Modules	12
5.2.4.	Internal Structure	12
5.3.	Role Management Subsystem	13
5.3.1.	Functionality Description	13
5.3.2.	Actors involved	13
5.3.3.	Dependent-Interconnected Modules	13
5.4.	Multi-modal Front-End GUI	14
5.4.1.	Functionality Description	14
5.4.2.	Actors involved	14
5.4.3.	Dependent-Interconnected Modules	14
5.5.	Internal Structure	14
6.	State of Art in Software Technologies	15
6.1.	GIS Software	15
6.1.1.	GIS Software Categories	15
6.1.2.	GIS Web Mapping	15
6.1.3.	Geoserver	16
6.1.4.	ArcGIS	16
6.1.5.	MapServer	16
6.1.6.	Comparison of GeoServer, ArcGIS and MapServer:	17
6.1.7.	Comparison of Open Source Servers – MapServer and GeoServer	17
6.1.8.	Client Side Mapping	19
6.1.8.1.	OpenLayers	19
6.1.8.2.	GoogleMaps API	19
6.1.8.3.	Leaflet	20
6.1.8.4.	OpenScales	20
6.1.8.5.	Bing Maps Platform	21
6.1.9.	GIS Databases	21
6.1.9.1.	PostGIS for PostgreSQL	22
6.1.9.2.	SQL Server 2008	23
6.1.9.3.	MySQL Spatial Extensions	24
6.1.9.4.	Comparison of GIS Databases:	25
6.1.10.	GIS Processing Libraries	26
6.1.10.1.	Geospatial Data Abstraction Library	26
6.1.10.2.	Proj.4	27
6.1.11.	GIS standards	28
6.1.11.1.	Spatial Data Standards	28
6.1.11.2.	Metadata Standards	28
6.1.11.3.	Database Standards	28
6.1.11.4.	Simple Features Standard:	28
6.1.12.	Conclusion	29
6.2.	Personalisation	30
6.2.1.	Standards	30
6.2.2.	Personalization process	31
6.2.3.	Content of a User Profile	31
6.2.4.	Web Architectures for managing user Profiles	33
6.2.5.	Secure Profiling Invoked technologies	34
6.2.5.1.	HTTP	35
6.2.5.2.	SSL	35
6.2.5.3.	XML	35
6.2.5.4.	Java Server Pages	35
6.2.5.5.	Active Server Pages	35
6.2.5.6.	CGI	36
6.2.5.7.	vCard	36
References	37
Bibliography	37
APPENDIX I	39
APPENDIX II	41




[bookmark: _Toc331685502][bookmark: _Toc348951446][bookmark: _Toc378256634]Introduction
The present Document is elaborated under the Action 4.1 “User Requirements gathering and functionality definition” of the project “AGROQuality: Towards a Common Quality Control and food chain traceability system for the Greek – Italian primary sector of activity”.
The present documents the Second part of the corresponding Action. 
[bookmark: _Toc348951447][bookmark: _Toc378256635]Methodological approach
In conformance to the requirements set in D.4.1.3 the functionality of the system is defined. With respect to the stakeholders identified in the D.4.1.1 and the corresponding scenarios, the software modules are identified. The internal dependencies are identified, along with the internal and external data flow.
The present conforms to the IEEE Recommended Practice for Architectural Description of Software-Intensive Systems (IEEE Std 1471-2000) [Appendix I].
The present is designed act as the major technical guide and lead the development process of the platform[footnoteRef:1].  [1:  Corresponding Cat. g in §4.4 of Appendix I ] 



[bookmark: _Toc378256636]Stakeholders identification
With respect to stakeholders categorization defined in § 5.2 of [Appendix I], the following stakeholders are being identified:
Users of the system (category A):
· Farmers: The cultivators are the major stake-holding user group, since they are the actual link of the whole production: Olive tree growing, cultivating, harvesting. In most of the cases they are the land-owners as-well, thus linking the fruit to the property, which is about the most solid link in the overall circle (cultivation, process, distribution, consumption).
· Unions and Associations: The farmer may be a member of wider Groups of Farmers of Cultivation and Trading Associations. The Unions and Associations will have special access privileges, allowing them to outlook on their members data, view the land parcels of their members and even pose queries of the form: In which farms is the “specific” variety cultivated?
· Agronomists: Agro-experts are a key-actor, since they provide the farmers with guidance and information. They also monitor the overall process and play the role of the “farmers’ agent”. 
· Third party certifying authorities: The system will be based on the model of “Limited responsibility”. Everyone inserting information of any kind will be responsible for the data he inserts. In addition and for the cases local or EU legislation dictates (i.e. biological product), certified agronomists will play the role of “Certifying Authority” and thus should be able to certify farming, processing and potentially storage and distribution conditions.
· Barcode issuers: According to the EU CAP, and the corresponding national legislation, every product should be labeled with the ID of the cultivator, as well as the ID of the processing and packaging carrier. The bar-code issuer may be the farmer himself, the responsible agronomist and the trader (packaging and processing unit). In all cases, the farmer will have to approve the issue of labels on his behalf.
· Trader: All interested in trading the products should be able to “outlook” all related tracing information. The corresponding farmer(s) has to approve.
· Consumer: All tracing information has to be available to the consumer unconditionally. The consumer has to be able to access the information based on the labeling of the product (QR/barcodes). Linking to the map should be a sine-qua-non.
Maintainers of the system (category D):
· System Administrator: For the system to be running consistently and for safeguarding the internal data integrity, it has to be supervised by the “Super Administrator”. In addition the system administrator will be responsible for the security, the backup and recovery policy, as well as for reporting bugs and applying any future updates.
· Geospatial information administrator: The system will be based on a special case multilayered GIS. The initial mapping information (Digital Terrain Models, images, vector objects and metadata) will be inserted and maintained by the “Geo-Info” administrator. Geo-Info administrator(s) are also entitled to update land-ownership and usage information, in case of dispute settlements. 
· Administrative agronomist: Authorised agronomists also act as administrators in the ECR_GenericFeatures database. Data integrity and consistency safeguarding. Evaluating and accepting or rejecting requests on new certifiers/barcode issuers is also one of their concerns.
[bookmark: _Toc378256637]Agro Quality software platform overview
[bookmark: _Toc378256638]Components Identification
Guided by D.4.1.1, the desired functionality will be delivered via a set of complementary yet independent components, defining following the 3-tier architecture: 
[image: ]
Fig. 4.1: Agro Quality platform components identification
To deliver the desired functionality, the Agro Quality software platform consists of four major components namely:
1. The GIS module and the underlying multi-layer mapping information
2. The Electronic Cultivation Record module and the corresponding Data Repositories
3. The Role Management module
4. The Multi-Modal Graphical User Interface module
While the first three constitute the middleware of the platform, the later forms the front – end, and thus is further sub-divided in two major logical categories, with respect to the access needs (i.e. desktop In the consequent paragraphs the functionality of each module is described in detail.
In strict conformance to the Technical Annex of the project, the platform will be hosted in the premises of the LP. 
[bookmark: _Toc378256639] Topology
[image: ]The overall topology is depicted below:












Fig. 4.2: Agro Quality Platform topology
Topology: The overall functionality will be set up and delivered via the AgroQuality Server, located to the premises of the TEI of Epirus. 
The front-end modules will closely interact with the asp.net mvc components of the GIS module. The overall functionality shall be delivered to the final user equipment via the AgroQuality web-server.
The GeoServer, PostGIS and OpenLayers frameworks, as well as all databases and querying mid-tier will be also installed and become fully operable to the AgroQuality Server.
 

[bookmark: _Toc378256640]Modules’ specifications 
[bookmark: _Toc378256641]GIS Module
1.1.1. [bookmark: _Toc378256642]Functionality Description
The GIS Module constitutes the most significant and software intensive part of the mid-tier of the Agro-Quality platform. Its’ core objective being the geo-correlation (correlation in space) of all available data, in order to provide intuitive and comprehensive end-user interaction, effective storage and structured data handling and effective spatial querying.
1.1.2. [bookmark: _Toc378256643]Actors involved
All identified user categories will interact with the GIS module directly (through standard procedures, special purpose User Interfaces, etc.) or indirectly via the interconnected modules. 
Directly interacting actors:
System Administrator
Geospatial information administrator
Administrative agronomist
1.1.3. [bookmark: _Toc378256644]Dependent-Interconnected Modules
Based on the Agro Quality components overview (fig. 3.1) the GIS module will exchange information with:
· the ECR Module
· the User Registration Database
· the Front End GUI, especially trough
· the Farmer Desktop & Mobile Interface
· the Consumers’ tracing & Mobile Interface
· the DSS interface
1.1.4. [bookmark: _Toc378256645]Internal Structure
[image: ]
Fig. 5.1: Agro Quality GIS Core Block Diagram
The GIS functionality will invoke among others the following technological frameworks: PostGIS Data Base, Geo Server (vecrtor & raster handling and, & render) Tomcat Application Server, Open Layers Framework. The delivered functionality will be further refined [footnoteRef:2].  [2:  See state of the art analysis in Chapter 6] 

Additional, proprietary stand alone (desktop) application for the initial geo-reference of the imagery and vector data will be re-developed and utilised by the Geospatial information administrator.
The GIS module will also deliver its core functionality via published web-service:

[image: ]
Fig. 5.2: Agro Quality GIS module service call – response depiction


[bookmark: _Toc378256646]ECR Module
1.1.5. [bookmark: _Toc378256647]Functionality Description
The ECR Module constitutes one of the most significant parts of the mid-tier of the Agro-Quality platform. Its functionality is based on the corresponding repositories, consisted in three distinctive 
 Its’ core objective being the geo-correlation (correlation in space) of all available data, in order to provide intuitive and comprehensive end-user interaction, effective storage and structured data handling and effective spatial querying.
1.1.6. [bookmark: _Toc378256648]Actors involved
All identified user categories will interact with the GIS module directly (through standard procedures, special purpose User Interfaces, etc.) or indirectly via the interconnected modules. 
Directly interacting Actors:
System Administrator
Geospatial information administrator
Administrative agronomist
1.1.7. [bookmark: _Toc378256649]Dependent-Interconnected Modules
Based on the Agro Quality components overview (fig. 3.1) the GIS module will exchange information with:
· the ECR Module
· the User Registration Database
· the Front End GUI, especially trough
· the Farmer Desktop & Mobile Interface
· the Consumers’ tracing & Mobile Interface
· the DSS interface
1.1.8. [bookmark: _Toc378256650]Internal Structure
[image: ]
Fig. 5.3: Agro Quality ECR Core Block Diagram


[bookmark: _Toc378256651]Role Management Subsystem
1.1.9. [bookmark: _Toc378256652]Functionality Description
The major stakeholder categories and roles being identified in §3, the Role management subsystem is designed to: 
· Dynamically create and handle new user categories
· Issue identity verification credentials (login/passwords)
· Assign access rights to the ECR and GIS repositories’ items
 Its’ core objective is to “safeguard essential data privacy”, while “maximizing the system functionality and data handling flexibility”. With respect to the user category and role, each user will be directly linked to essential functionality of his interest and authority.
1.1.10. [bookmark: _Toc378256653]Actors involved
Its main functionality being the assignment of access rights, all registered users will interact with the role management module:
· During the registration process: Identification and registration data will be recorded. 
· During the login of each session 
· Safeguarding access rights to individual tokens
· Redirecting each user to the appropriate GUI subsection
· Updating and applying new rights where applicable
· During each “privacy critical” action (i.e. bar-code issuing process, certifier declaration, etc.).
Directly interacting Actors:
All “Category A” users.
1.1.11. [bookmark: _Toc378256654]Dependent-Interconnected Modules
The Role management Module is a stand-alone module, holding login and access rights data to the ECR and GIS tokens.
Based on the Agro Quality components overview (fig. 3.1) the Role management module derives data from:
· the ECR Databases
· the GIS Databases 
during the registration and role assignment phases;
The Role Management repository will be accessed by the ECR and the front-end GUI during the user sign-in process, in order to redirect each user to the appropriate functionality.


[bookmark: _Toc378256655]Multi-modal Front-End GUI
1.1.12. [bookmark: _Toc378256656]Functionality Description
The Multi-modal Front End GUI delivers the system functionality to the non-administrative “Category A” users. Either field-based or office-desktop interaction, the multimodal GUI will deliver the system functionality through intuitive, comprehensive interaction forms. Easy to interact with Graphics mode allows for comprehensive interaction by even low-IT skilled users.
1.1.13. [bookmark: _Toc378256657]Actors involved
All “Category A” users, (i.e. Farmers, Unions and Associations, Agronomists, Bar-code issuers, Traders and Consumers). 
1.1.14. [bookmark: _Toc378256658]Dependent-Interconnected Modules
During the sign-in process, the front-end GUI will access the User Data Repository (Role Management Module) to redirect the request to the appropriate web-forms. 
The Front-End GUI interacts with:
· The Role management system
· The mid-tier of the ECR
· The mid-tier of the GIS module
[bookmark: _Toc378256659]Internal Structure
The GUI will be resident to the AgroQuality Server appliance to the premises of the TEI of Epirus. The PHP front-end modules will closely interact with the asp.net mvc components of the GIS module. The overall functionality shall be delivered to the final user equipment via the AgroQuality IIS web-server.
[image: ]
Fig. 5.4: Agro Quality ECR Core Block Diagram

[bookmark: _Toc378256660]State of Art in Software Technologies
[bookmark: _Toc335132159][bookmark: _Toc378256661]GIS Software
A geographic information system is a system designed to capture, store, manipulate, analyze, manage, and present all types of geographical data. A GIS can be thought of as a system—it digitally creates and "manipulates" spatial areas that may be jurisdictional, purpose, or application-oriented. It is custom-designed for an organization. Hence, a GIS developed for an application, jurisdiction, enterprise, or purpose may not be necessarily interoperable or compatible with a GIS that has been developed for some other application, jurisdiction, enterprise, or purpose. 
GIS software refers to a geographic information system application, which is software used to create, manage, analyze and display geospatial data on digital maps. It encompasses a broad range of applications which involve the use of a combination of digital maps and geo-referenced data.
1.1.15. [bookmark: _Toc335132160][bookmark: _Toc378256662]GIS Software Categories
The different types of GIS software are
· Desktop GIS
· Spatial Database Management Systems
· WebMap Servers
· Server GIS
· WebGIS Clients
· Mobile GIS
1.1.16. [bookmark: _Toc335132161][bookmark: _Toc378256663]GIS Web Mapping

The trend in GIS is moving away from static maps and paper media to rich, interactive experiences provided by web-based map services. Web mapping is the process of designing, implementing, generating and delivering maps on the World Wide Web and its product. Web GIS is similar to web mapping but with an emphasis on analysis, processing of project specific geo data and exploratory aspects. A web mapping platform is a toolkit that helps you build a web mapping application. 
Web maps can easily deliver up to date information. If maps are generated automatically from databases, they can display information in almost realtime. They don't need to be printed, mastered and distributed. The potential number of technologies to implement web mapping projects is almost infinite. Any programming environment, programming language and serverside framework can be used to implement web mapping projects. In any case, both server and client side technologies have to be used.
Major GIS Web Mapping Platforms are:
1.1.17. [bookmark: _Toc335132162][bookmark: _Toc378256664]Geoserver
GeoServer is an open source software server written in Java that allows users to share and edit geospatial data. Designed for interoperability, it publishes data from any major spatial data source using open standards. Being a community-driven project, GeoServer is developed, tested, and supported by a diverse group of individuals and organizations from around the world. 
GeoServer is the reference implementation of the Open Geospatial Consortium (OGC) Web Feature Service (WFS) and Web Coverage Service (WCS) standards, as well as a high performance certified compliant Web Map Service (WMS). GeoServer forms a core component of the Geospatial Web.

[image: Heroes of Google Earth]			  [image: Climate Change]
Fig. 6.1a: GeoServer on Google Earth		     Fig. 6.1b: Geoserver for Climate Changes
	
1.1.18. [bookmark: _Toc335132163][bookmark: _Toc378256665]ArcGIS
Esri's ArcGIS is a geographic information system (GIS) for working with maps and geographic information. It is used for: creating and using maps; compiling geographic data; analyzing mapped information; sharing and discovering geographic information; using maps and geographic information in a range of applications; and managing geographic information in a database.
The system provides an infrastructure for making maps and geographic information available throughout an organization, across a community, and openly on the Web.
1.1.19. [bookmark: _Toc335132164][bookmark: _Toc378256666]MapServer
MapServer is an open source development environment for building spatially-enabled web mapping applications and services. It is fast, flexible, reliable and can be integratated into just about any GIS environment. Originally developed at the University of Minnesota with support from NASA, which needed a way to make its satellite imagery available to the public, MapServer is now maintained by developers around the world.
MapServer runs on all major operating systems and will work with almost any web server. MapServer features MapScript, a powerful scripting environment that supports many popular languages including PHP, Python, Perl, C# and Java. Using MapScript makes it fast and easy to build complex geospatial web applications.

1.1.20. [bookmark: _Toc335132165][bookmark: _Toc378256667]Comparison of GeoServer, ArcGIS and MapServer:

	Category 
	MapServer 
	GeoServer 
	ArcServer

	Website
	http://www.mapserver.org/
	http://geoserver.org/ 

	http://www.esri.com

	Supported
Operating
Systems
	Windows, Linux, Mac
OSX, Solaris, etc.

	Windows, Linux, Mac
OSX 

	Windows, Linux

	License Type
	Open Source
	Open Source
	Proprietary

	Software
Interface

	Command line or
separately installed
graphical user interface

	Graphical user interface
	Graphical user interface


	Supported
Input File
Formats

	• Vector: shapefile,
TIGER, etc.
• Raster: TIFF, GeoTIFF,
JPEG, GIF, PNG, etc.
• Databases: Microsoft
SQL, Oracle,
PostGIS/PostgreSQL,
etc.

	• Vector: shapefile,
TIGER, etc.
• Raster: TIFF, GeoTIFF,
JPEG, GIF, PNG, etc.
• Databases: Microsoft
SQL, Oracle,
PostGIS/PostgreSQL,
etc.

	• Vector: shapefile,
TIGER, etc.
• Raster: TIFF, GeoTIFF,
JPEG, GIF, PNG, etc.
• Databases: Microsoft
SQL, Oracle,
PostGIS/PostgreSQL


	Supported
output OGC
web services
	• WMS
• WFS
• WCS

	• WMS
• WFS
• WCS
• Etc.

	• WMS
• WFS
• WCS
• Etc.


1.1.21. [bookmark: _Toc335132166][bookmark: _Toc378256668]Comparison of Open Source Servers – MapServer and GeoServer

	
	GeoServer
	MapServer

	WMS
	both are good
	maybe a bit better

	WFS
	better, supports WFS-T
	no WFS-T

	Technology
	J2EE
	CGI

	Project start
	2003
	1996

	Administration
	Web tool
	Mapfile generation can be aided by QGIS, but not comparable to Geoserver’s web admin tool

	Extensibility
	good for Java developers
	PHP Mapscript, good for PHP developers

	Cartography
	uses standardized SLDs
	powerful; styles are part of mapfile

	Services
	one WMS/WFS/WCS service for all users
	a mapfile means a service

	Querying
	CQL and OGC filters
	embedded SQL statements



[bookmark: _Toc335132167]

1.1.22. [bookmark: _Toc378256669]Client Side Mapping

There are basically two types of architectures for developing Internet-based GIS applications: client-side, and server-side.  In a client-side Internet GIS application, the client (Web browser) is enhanced to support GIS functionality while in a server-side GIS application, a Web browser is used only to generate server requests and display the results.  Client-side GIS applications are implemented typically by enhancing the Web browser with a Java applet, ActiveX, or plug-ins.  Some client-side applications even require users to install a complete client application.  In either case, client-side applications require software of some kind (other than a browser) to be transferred to the user. An example of a client-side Internet GIS application is one that runs as a Java applet.  The code for the applet is transferred to the Web browser as binary instructions that provide a graphical user interface (GUI) for the GIS application.  Vector-based data is then transferred to the client enabling the complex GIS functions on the client.
Client-Side image maps allow to place the map coordinates for image map right into the html page to be handled by the browser of the person viewing the page. This side-steps the problem of making an external map file, and processing it on the server. However, it requires that the viewer have a recent version of a popular browser, which can handle client-side image maps.
The Graphical User Interface (GUI) for Client:
1.1.22.1. [bookmark: _Toc335132168][bookmark: _Toc378256670]OpenLayers
OpenLayers is an open source (provided under a modified BSD license) JavaScript library for displaying map data in web browsers. It provides an API for building rich web-based geographic applications. The library includes components from the Rico JavaScript library and the Prototype JavaScript Framework. OpenLayers is used by the OpenStreetMap project for its "Slippy Map" map interface. OpenLayer supports GeoRSS, KML, GML, and GeoJSON and map data from any source using OGC-standards as Web Map Service or Web Feature Service:
OpenLayers was created by MetaCarta after the O'Reilly Where 2.0 conference[2] of June 29-30, 2005,[3] and released as open-source software before the Where 2.0 conference of June 13-14, 2006, by MetaCarta Labs. Since November 2007 OpenLayers is an Open Source Geospatial Foundation project.
1.1.22.2. [bookmark: _Toc335132169][bookmark: _Toc378256671]GoogleMaps API
Google Maps is a web mapping service application and technology that uses a close variant of the Mercator projection, so it cannot show areas around the poles. Google launched the Google Maps API in June 2005 to allow developers to integrate Google Maps into their websites. 
By using the Google Maps API, it is possible to embed Google Maps site into an external website, on to which site specific data can be overlaid. Although initially only a JavaScript API, the Maps API was expanded to include an API for Adobe Flash applications (but this has been deprecated), a service for retrieving static map images, and web services for performing geocoding, generating driving directions, and obtaining elevation profiles. Over 350,000 web sites use the Google Maps API, making it the most heavily used web application development API. 
1.1.22.3. [bookmark: _Toc335132170][bookmark: _Toc378256672]Leaflet
Leaflet is a modern open-source JavaScript library for mobile-friendly interactive maps. It is developed by Vladimir Agafonkin of CloudMade with a team of dedicated contributors. Weighing just about 27 KB of gzipped JS code, it still has all the features most developers ever need for online maps, while providing a smooth, pleasant user experience.
It is built from the ground up to work efficiently on both desktop and mobile platforms like iOS and Android, taking advantage of HTML5 and CSS3 on modern browsers. The focus is on usability, performance, small size, A-grade browser support and a simple API with convention over configuration. The OOP-based code of the library is designed to be modular, extensible and very easy to understand.

[image: http://b.tile.cloudmade.com/BC9A493B41014CAABB98F0471D759707/997/256/14/8185/5448.png][image: http://c.tile.cloudmade.com/BC9A493B41014CAABB98F0471D759707/997/256/14/8186/5448.png]

Fig. 6.2: Leaflet overview
1.1.22.4. [bookmark: _Toc335132171][bookmark: _Toc378256673]OpenScales
OpenScales is an open source (LGPL) mapping framework written in ActionScript 3 and Flex that enables developers to build Rich Internet Mapping Applications that will run on all kind of devices :
 - Mobile : OpenScales has been designed to run on Flash 10.1 compliant Smartphone like Android 2.x and Windows Mobile 7 devices thanks to its pure ActionScript 3.0 core
 - Web : OpenScales 1.2 is based on Flex4 / Flash 10 platform, targeting more than 90% of current web browsers under Windows, Mac and Linux
 - Desktop : desktop mapping application based on OpenScales and AIR 2.0 could be useful to manage offline mode, open local files like shapefiles, etc.
1.1.22.5. [bookmark: _Toc335132172][bookmark: _Toc378256674]Bing Maps Platform
Bing Maps Platform (previously Microsoft Virtual Earth) is a geospatial mapping platform produced by Microsoft. It allows developers to create applications that layer location-relevant data on top of licensed map imagery. The imagery includes samples taken by satellite sensors, aerial cameras (including 45 degree oblique "bird's eye" aerial imagery licensed from Pictometry International), Streetside imagery, 3D city models and terrain. 
It has photo-based images with features such as Streetside and 45 degree oblique "bird’s eye" views (nominally including 4 views at 90 degree viewpoint increments) that present data in context while simplifying orientation and navigation.  A set of APIs are available upon which developers can build applications.
1.1.23. [bookmark: _Toc335132173][bookmark: _Toc378256675]GIS Databases

GIS data storage techniques actually format graphic and nongraphic data in a variety of different formats to facilitate processing and retrieval. It is convenient to describe a GIS database as a series of map layers that are geographically referenced and registered. While specific approaches for physically designing and storing GIS data vary among software packages, most provide a means to organize data by layers each of which contains a set of map information which is logically related.

[image: ]
Fig. 6.3: GIS Database Layering

Spatial features in a GIS database are stored in either vector or raster form. GIS data structures adhering to a “vector” format store the position of map features as sequences of x, y (and sometimes z) coordinates. In contrast, the “raster” or “grid-based” format generalizes map features as cells or pixels in a grid matrix
GIS software vendors have employed a variety of techniques to store tabular attribute data and to link these data with map features. All approaches, however, use the concept of a database management system
(DBMS) to allow the user to define the specific data element types and formats. A DBMS allows a user to describe the particular contents of a database and the formats of data elements (e.g., integer, decimal, date, character).

1.1.23.1. [bookmark: _Toc335132174][bookmark: _Toc378256676]PostGIS for PostgreSQL
PostgreSQL, often simply Postgres, is an object-relational database management system (ORDBMS) available for many platforms including Linux, FreeBSD, Solaris, Microsoft Windows and Mac OS X. It implements the majority of the SQL:2008 standard,[6] is ACID-compliant, is fully transactional (including all DDL statements), has extensible data types, operators, index methods, functions, aggregates, procedural languages, and has a large number of extensions written by third parties.
PostGIS adds support for geographic objects to the PostgreSQL object-relational database. In effect, PostGIS "spatially enables" the PostgreSQL server, allowing it to be used as a backend spatial database for geographic information systems. It adds spatial functions such as distance, area, union, intersection, and specialty geometry data types to the database.
The PostGIS implementation is based on "light-weight" geometries and indexes optimized to reduce disk and memory footprint. Using light-weight geometries helps servers increase the amount of data migrated up from physical disk storage into RAM, improving query performance substantially. PostGIS is registered as "implements the specified standard" for "Simple Features for SQL" by the OGC.
[image: http://qgis.sourceforge.net/screenshots/postgis_data.png]
Fig. 6.4: Quantum GIS Overview

1.1.23.2. [bookmark: _Toc335132175][bookmark: _Toc378256677]SQL Server 2008
SQL Server 2008 provides support for spatial data. Spatial data is defined as data that is represented by 2D or 3D images and can be further subdivided into geometric data (data that can use calculations involving Euclidian geometry) and geographic data (data that identifies geographic locations and boundaries on the earth). SQL Server 2008 ships with the two necessary data types for storing spatial data: geometry and geography. Geometry is a planar spatial data type, while geography represents data in a round-earth coordinate system (ellipsoidal) like latitude and longitude coordinates. Both data types are implemented using the .NET architecture for user-defined types, meaning that they can have properties and methods.
The geometry data type is based on the OGC (Open Geospatial Consortium) standards and supports the standard methods on geometry instances. Meanwhile, the geography data type uses coordinate system known as WGS 84 which is used by most GPS systems. The geometry and geography data types support the following seven instantiable spatial data objects: Point, MultiPoint, LineString, MultiLineString, Polygon, MultiPolygon and GeometryCollection.
[image: http://i.msdn.microsoft.com/dd434647.fig02_L%28en-us%29.gif]
Fig. 6.5: SQL Server 2008 Spatial data handling 

1.1.23.3. [bookmark: _Toc335132176][bookmark: _Toc378256678]MySQL Spatial Extensions
MySQL implements spatial extensions following the specification of the Open Geospatial Consortium (OGC). It implements a subset of the SQL with Geometry Types environment proposed by OGC. This term refers to an SQL environment that has been extended with a set of geometry types. A geometry-valued SQL column is implemented as a column that has a geometry type. The specifications describe a set of SQL geometry types, as well as functions on those types to create and analyze geometry values.

[image: MySQL GIS Datatypes]
Fig. 6.6: SQL MySQL GIS Data Types

Spatial data may be indexed, just like other data in MySQL. To make this effective, a special type of indexing is used for spatial data called R-tree ("R" stands for Region) indexing. This involves organizing the minimum bounding rectangle (MBR) of the spatial objects in a tree structure that is then used by the different spatial functions. There are a few variations of R-tree indexing, MySQL uses R-trees with quadratic splitting, which is one of the standard methods of building an R-tree index. 
An R-tree index is similar to a B+-tree in many ways, and organizes the indexed nodes in a hierarchy where the nodes in the index represent the MBR of the objects in the node. The leaf nodes in the index contain references to the row that contain the data, just like a B+-tree index.
1.1.23.4. [bookmark: _Toc335132177][bookmark: _Toc378256679]Comparison of GIS Databases:

	Feature
	SQL Server 2008 (RC0)
	MySQL 5.1/6
	PostgreSQL 8.3/PostGIS 1.3/1.4

	OS
	Windows XP, Windows Vista, Windows 2003, Windows 2008
	Windows XP, Windows Vista, (haven't tested on 2008), Linux, Unix, Mac
	Windows 2000+ (including Vista and 2003, haven't tested on 2008), Linux, Unix, Mac

	Licensing
	Commercial - Closed Source, Various levels of features based on version, Express version has full spatial support but limitation on database size and only uses one processor.
	Commercial Open Source (COSS), some parts GPL. Here is an interesting blog entry on the subject MySQL free software but not Open Source. The comments are actually much more informative than the article itself.
	FLOSS (PostgreSQL is BSD, PostGIS is GPL Open Source - you can use for commercial apps but if you make changes to the core libraries of PostGIS, you need to give that back to the community)

	Free GIS Data Loaders
	shp dataloader for SQL Server 2008 developed by Morten Nielsen (doesn't yet work with RC0)
	OGR2OGR, shp2mysql.pl script
	included shp2pgsql, OGR2OGR, QuantumGIS SPIT, SHP loader for PostGIS also developed by Morten using SharpMap.NET various others

	Commercial GIS Data Loaders
	Manifold, Safe FME Objects, ESRI ArcGIS 9.3 (in a later service pack)
	Safe FME Objects
	Manifold, FME Objects, ESRI ArcGIS 9.3

	Application drivers available specifically for spatial component
	? Not yet - SharpMap.NET eventually and probably built into new ADO.NET 3.5+
	GDAL C++, SharpMap via OGR, AutoCAD FDO
	SharpMap.Net, JDBC postgis.jar included with postgis, JTS etc. tons for Java, GDAL C++, AutoCad FDO beta support

	Free Object/Relational Mapping
	NHibernateSpatial (this is a .NET object relational spatial mapper) - beta support
	Hibernate Spatial - this is a java object relational mapper
	NHibernateSpatial and HibernateSpatial

	Free Desktop Viewers and Editors
	Will be built into SQL Manager, but not available in RC0 and only useful for viewing
	GvSig
	OpenJump, QuantumGIS, GvSig, uDig

	Commercial Desktop Viewers and Editors
	ESRI ArcGIS 9.3 Server SDE later service pack, Manifold, FME
	FME
	ESRI ArcGIS 9.3 Server, ZigGIS for desktop, Manifold, FME

	Web Mapping ToolKits Web Scripting Framework and Languages that support
	Manifold, MapDotNet, ArcGIS 9.3 (in later service pack), UMN MapServer, MapGuide Open Source (using beta FDO driver)
	UMN Mapserver, GeoServer, MapGuide Open Source
	Manifold, MapDotNet, ArcGIS 9.3, UMN Mapserver, GeoServer, FeatureServer, MapGuide Open Source (using beta FDO driver)

	Spatial Functions
	Both OGC SFSQL MM and Geodetic custom (over 70 functions)
	OGC mostly only MBR (bounding box functions) few true spatial relation functions, 2D only
	Over 300 functions and operators, no geodetic support except for point-2-point non-indexed distance functions, custom PostGIS for 2D and some 3D, some MM support of circular strings and compound curves

	Spatial Indexes 
	Yes - 4 level Multi-Level grid hierarchy
	R-Tree quadratic splitting - indexes only exist for MyISAM
	GIST - a variant of R-Tree

	True Geodetic support 
	Yes
	No
	No

	Shared Hosting
	Many
	Many
	Much fewer, but ramping up. 



1.1.24. [bookmark: _Toc335132178][bookmark: _Toc378256680]GIS Processing Libraries

A library is a collection of nonvolatile resources used by programs on a computer, often to develop software. These may include configuration data, documentation, help data, message templates, pre-written code and subroutines, classes, values or type specifications.
The geospatial operations required to handle GIS processing have been distilled into libraries that conform to the OGC’s Simple Features standard. GIS implementations build on these existing technologies and utilize standards compliant geospatial libraries.

1.1.24.1. [bookmark: _Toc335132179][bookmark: _Toc378256681]Geospatial Data Abstraction Library
GDAL (Geospatial Data Abstraction Library) is a library for reading and writing raster geospatial data formats, and is released under the permissive X/MIT style free software license by the Open Source Geospatial Foundation. As a library, it presents a single abstract data model to the calling application for all supported formats. It may also be built with a variety of useful command-line utilities for data translation and processing.
The related OGR library (which is part of the GDAL source tree) provides a similar capability for simple features vector data. GDAL/OGR is considered a major free software project for it "extensive capabilities of data exchange" and also in the commercial GIS community due to its widespread use and comprehensive set of functionalities.
Several software programs use the GDAL/OGR libraries to allow them to read and write multiple GIS formats. Such programs include ArcGIS 9.2, Biosphere3D, FWTools,gdaltokmz, Google Earth,GRASS GIS, gvSIG , JMap, MapServer , World Wind Java, OSSIM, OpenEV, Orfeo toolbox, Quantum GIS, R, SAGA GIS,TopoQuest.

[image: ]
Fig. 6.6: Geospatial Data Abstraction Library

1.1.24.2. [bookmark: _Toc335132180][bookmark: _Toc378256682]Proj.4
PROJ.4 is a library for performing conversions between cartographic projections. The library is based on the work of Gerald Evenden at the USGS,[2] but is now an OSGeo project maintained by Frank Warmerdam. The library also ships with executables for performing these transformations from the command line.
The Open Source PROJ.4 library converts between geographic coordinate systems. It is able to convert between geodetic latitude and longitude (LL, most commonly the WGS84 projection), into an enormous variety of other cartographic projections (XY, usually UTM). Geo::Proj4 uses XS to wrap the PROJ.4 cartographic projections library.
PROJ.4 is in active use by  GRASS GIS,  MapServer,  PostGIS,  Thuban,  OGDI,  Mapnik,  TopoCad, and  OGRCoordinateTransformation as well as various other projects.
[bookmark: _Toc335132181]

1.1.25. [bookmark: _Toc378256683]GIS standards
Effective sharing of data and services, both within and across organizations, depends on accepted standards. Industry standards organizations such as the International Organization for Standardization (ISO) (http://www.iso.org) develop, discuss, and publish requirements and specifications for implementation by software vendors and system integrators. 
Like many areas of information technology, GIS is growing rapidly. Standards are crucial to share GIS spatial data accurately, and for GIS systems to be able to work together. 
The Open Geospatial Consortium, Inc. (OGC) (http://www.opengeospatial.org/) is working on the development of geospatial interoperability standards that will facilitate access to and use of geographic information by a broad range of users.
1.1.25.1. Spatial Data Standards
Compliance with the GIS Spatial Data Standards will facilitate data sharing, integration, and compatibility within the GIS System. The objective of these standards is to provide guidelines for spatial data development within the City and County of Denver and for contractors thereof. 
1.1.25.2. Metadata Standards 
Compliance with these standards will facilitate data sharing, integration and compatibility among users of the city GIS System. The objective of these standards is to provide guidelines that enable the creation of complete and consistent metadata for GIS data by the City and County of Denver GIS users and their contractors.
1.1.25.3. [bookmark: _Toc335132184][bookmark: _Toc378256686]Database Standards 
Compliance to these standards will facilitate data sharing, integration and compatibility within the GIS System. The objective of this standard is to provide guidelines for database development within the City and County of Denver and its contractors.
1.1.25.4. [bookmark: _Toc335132185][bookmark: _Toc378256687]Simple Features Standard:
The SFS defines ways of storing and processing data including defining the Well Known Text (WKT) and Well Known Binary (KWB) representations of geospatial data. Along with data formats, a set of operations for manipulating and working with geospatial data are specified. Included in this standard are data type definitions like points and polygons; and geometric operations like intersection and distance calculations. Record operations such as create, read, update, and delete are not part of this standard but must be implemented in the surrounding environment. The OGC SFS is just a standard, and so it needs to be implemented.
Simple feature access (SFA; also called ISO 19125), is both an OpenGIS and ISO Standard that specifies a common storage model of geographical data (point, line, polygon, multi-point, multi-line, etc.) using well-known text (or binary). The geometries are also associated with spatial reference systems. The SFA also specifies attributes, methods and assertions with the geometries.
In general, a 2D geometry is simple if it contains no self-intersection. The SFA specification defines DE-9IM spatial predicates and several spatial operators that can be used to generate new geometries from existing geometries.
1.1.26. [bookmark: _Toc335132187][bookmark: _Toc378256688]Conclusion
GIS software has enabled users to view spatially oriented data in its 'true' spatial format. As a result, the interpretation of spatial data has become demystified and increasingly simple to understand. With GIS, identifying and displaying trends in spatial data and their physical meanings is relatively easy. This technology has reached the point where non-technical people can comprehend complex data in a format with which almost everyone is comfortable: maps.
It is a powerful software technology that allows a virtually unlimited amount of information to be linked to a geographic location. Coupled with a digital map, GIS allows a user to see locations, events, features, and environmental changes with unprecedented clarity, showing layer upon layer of information such as environmental trends, soil stability, pesticide use, migration corridors, hazardous waste generators, dust source points, lake remediation efforts, and at-risk water wells.





[bookmark: _Toc378256689]Personalisation 
Personalization is a means of meeting the users’ needs more effectively and efficiently, making interactions faster and easier and, consequently, increasing customer satisfaction and the likelihood of repeat visits. The technologies behind personalization include: Collaborative filtering, User profiling and Data analysis tools used to predict likely future interactions. There are a number of personalization software products available (e.g. from Broadvision, ResponseLogic, and Autonomy) with extensive customization capabilities and product features such as personalized navigation, information retrieval and presentation. However, due to the great range of application sectors and their specific requirements for customisation, there is not really a ready solution available in the market in the userprofiling sector and the personalisation is performed with custom-made applications. This chapter provides information on relevant standards, available technologies for creating dynamic web content and the AgroQuality user profiling mechanism. 
Personalisation represents a major issue for the AGROQUALITY system. Specifically, the term "personalization" is connected with the concept of user profiles. The two terms share many similarities considering the fact that both of them deal with the grouping of data concerning each individual user of the system. In the case of public administration applications, user information consists of data such as demographics, administrative profile and personal profile. The ultimate goal of the collection of such information is to achieve personalised system behavior. The above means that the system will be able to understand the end user’s needs and provide him with the data he is looking for and in the way he would like to see them. Therefore, user profiling should concern both content and presentation, and all that with the minimal user input.
Another important issue is that in administrative systems, the content of personalised data is rather more confidential, thus adding more complexity to the problems of privacy and accidental or malevolent disclosure of personal information.
1.1.27. [bookmark: _Toc514486255][bookmark: _Toc514669255][bookmark: _Toc514669504][bookmark: _Toc514727756][bookmark: _Toc514746293][bookmark: _Toc514832384][bookmark: _Toc523907744][bookmark: _Toc528591187][bookmark: _Toc378256690]Standards
The Open Profiling Standard (OPS) is a proposed standard that enables personalization of Internet services while protecting users' privacy. This standard provides Internet site developers with a uniform architecture for leveraging Personal Profile information to offer individuals tailored content, goods and services that match their personal preferences while protecting their privacy. Netscape, Firefly and Verisign are the main companies that contributed to the OPS specification.
The OPS has been proposed to provide a standardised, protected method for acquiring, storing and utilising user profiles. Profile information is obtained and maintained on the client side, and allows the user to supply their own profile information, thus ensuring accuracy and allowing them to control which information is divulged to WWW sites. Axsn intrinsic component of the OPS is a suitable privacy model, whereby user information is maintained in a secure, encrypted format, and it is transmitted between client and server in a user-controlled and secure manner.
The three “guiding principles” of the OPS are:
· Control by Source: The creator of information maintains control of where that information is provided.
· Informed Consent: The source of information must give consent for any party to use the information, and this consent is given only when the source has been informed what purpose their information is to be used for.
· Appropriate Value Exchange: Information should not be collected from a source without offering something of value in exchange.
Another Important feature is the notion of persona which allows a user to assume different “identities” at different times of the day, or when at work or at home. A profile can contain many personae, each one providing a certain degree of context about the content of the information within that persona. Thus, an individual can represent different interests or locations dependent upon their current situation.
1.1.28. [bookmark: _Toc514486254][bookmark: _Toc514669254][bookmark: _Toc514669503][bookmark: _Toc514727755][bookmark: _Toc514746292][bookmark: _Toc514832383][bookmark: _Toc523907745][bookmark: _Toc528591188][bookmark: _Toc378256691] Personalization process
Personalization can be considered as an iterative process that consists of the following steps:
· Collection of data concerning the user
Data collection is the first step in the personalization process. Privacy issues play a major role at this step.
· User profile creation
The creation of accurate and comprehensive user profiles is a quite important step, having in mind that those are going to be associated with the content that is supposed to be delivered. User profile data should be coded according to predefined coding schemes in order to achieve reliable associations with the available content.
· Association of content with profile
In this step, the appropriate content should be associated with each user. Various techniques can be used in order to achieve such a goal such as filtering mechanisms and information coding.
· Content delivery and presentation
There are various ways with which the system can provide the relevant content to the end user. One scenario is that the system decides and delivers content without asking him/her. Another case is that the user searches for content of interest by himself (in an information space predefined by the system). A final case is that the system acts as a content advisor and proposes content depending on the user’s actions.
· Feedback from the user
The system collects feedback from the user actions (e.g. which documents he has selected to read) and updates his current profile accordingly.
1.1.29. [bookmark: _Toc523907746][bookmark: _Toc528591189][bookmark: _Toc378256692] Content of a User Profile
Thus far, the majority of information contained within profiles is simply the set of interests a user has. The agents reviewed earlier all required some knowledge of what interests a user in order to determine which documents, WWW pages, or other sources of information were of relevance to the user request and personal characteristics. However, beyond the extraction of features from the documents directly involved in the construction of a profile, there is little agreement on what should also be included. Indeed, for many of the agents this issue simply does not arise, because the profile is, as far as they are concerned, just the set of interests of a user (such as weighted keyword vectors for Amalthaea, or the keyword-probability sets for Syskill & Webert). For more general agent applications, however, it is likely that more information about the user is required within their profile. Many current web sites ask for the user to ‘register’ and supply information about them before allowing them to proceed further. This may simply be for the site to keep track of demographic information, or it may be used for the provision of personalised services and information from the site. This technique is becoming more important for service providers to be able to maintain a loyal customer base. Indeed, the ability to adapt a WWW site to its users is one of the fastest growing business trends in the world . Firefly, Autonomy and OpenSesame! recently announced products which will enable such adaptation. 

According to the OPS, a profile is defined as “a hierarchical collection of personal profile information, the features and corresponding values describing an end user”. A profile contains information providing a certain degree of context about it. Thus an individual can represent different interests or locations dependent upon their current situation.

An extension to the standard OPS profile has been the proposal of “clickstream information”. Clickstream information is defined within the OPS as “Actual navigation/behavioural data. This information resides both within the Web server logs and within the client agent cache”. This tracks the user’s interactions with the browser as they navigate around the WWW. It is proposed that such logs can be posted back to WWW servers, thus permitting the server to use the information to customize the content and/or presentation of the WWW site to the user. It is proposed to employ a similar security mechanism, whereby the user can specify whether this information is allowed to be transmitted to servers, and if so under what circumstances. The sensitive nature of this information is twofold, since it is obtained without direct user intervention; and secondly it represents an accurate profile of the interests of the user. This information may be able to augment the OPS profile to incorporate interests and hobbies, as discussed above, thus providing further personalisation of WWW site content.
The following functionality and features are required to complete the platform illustrated above:
Client-side functionality: 
· Local (encrypted) storage of personal information (Profile) 
· A schema that may be extensible by server or client 
· User interface for maintaining values in the profile 
· Support for multiple Personae (different data values and per-site permissions) 
· Support for roaming users and shared workstations 
· Silent updates for accepted sites (including retractions) 
· Privacy vocabulary - usage policies, data requested, content semantics, trust mechanism 
· Client defined consent levels based upon informed consent, trusted agents, and site certification 
Server-side functionality 
· Mechanism to access secured store 
· Privacy vocabulary 
· Content semantics 
· Retraction mechanism 
Interchange between client and server 
· Interchange data format 
· Secure (encrypted) transmission 
OPS profiles appear to have the most comprehensive content of any discussed thus far. Indeed, in many respects, the OPS profiles are the closest one could suggest to a user profile: not only is information about the person’s interests and preferences recorded, but so too is other demographic information. Undoubtedly the application of OPS to a commercial WWW has focused the specification of the content of the profiles to be more general rather than the specific one-off applications generally developed. There remain, however, issues, which profile systems such as OPS should address for future applications. To date much, if not all, of the profiling work that has been performed has concentrated upon the use of textual descriptions of user information. This is undoubtedly an effect of the nature of profiling - effectively an extension of standard information retrieval (IR) techniques and applications - which has concentrated largely upon textual IR. 
However, there are further considerations which should be made aware for user profiling mechanisms: multilingual and multimedia information. In the current Internet-based context of user profiling, these types of information are becoming more readily available, thus their exclusion from user profiling could limit the effectiveness of the profile not only in its less-than-complete coverage of the user’s interests, but also in the information it can be used to search for and/or retrieve (by search agents, for example). Including such capabilities within user profiling is not an easy task to accomplish, however. User profiling has tended to assume that all information within the profile is monolingual. The OPS does provide support for the user to specify their preferred language.
1.1.30. [bookmark: _Toc523907748][bookmark: _Toc528591191][bookmark: _Toc378256693]Web Architectures for managing user Profiles
Several architectures are used for personalized services on the Web and they differ mainly in the locations of the management and storage functions. The most common architecture is the server-based architecture, in which the user profiles are both stored and managed at the server. Since the profiles of all users are centralized, the server needs to identify the user in order to extract the right user profile. This is done by using an authentication mechanism (ID + password). This architecture is efficient in that the user profiles do not transit through the network. The centralization of all the user profiles enables the use of both content-based and collaborative filtering but prevents user profiles from being shared between applications on different servers. With this architecture, the service provider has to supply both hardware and software for the management and storage of the users' profiles. For a worldwide service, those profiles may represent a large amount of data.

[image: ]
Fig. 6.7: Server Based Profiling Architecture

The second architecture stores the user profiles on the client side and manages them on server. This architecture enables the use of content-based filtering and profile sharing but not of collaborative filtering. The browser must provide a mechanism for permanently storing data on the user's computer, and this is a sensitive issue because most browsers, for security reasons, do not allow a Web application (e.g., a Java applet) to permanently store any information on the terminal. The "Cookie" mechanism introduced by Netscape is an exception to this rule. By setting a cookie, an application can get data permanently stored by the browser and automatically sent back when the user accesses the application again. The main advantage of this second architecture is the distributed nature of the storage, which frees the service provider from supplying software and disk space for the database, but the transmission of the user profile between its storage location (client) and the management location (server) increases the response delay.



Fig. 6.8: Cookie-based Profiling Architecture
The third architecture which closely matches the Open Profiling Standard manages and stores the user profiles on the client side. Server agents access user profiles and obtain information after negotiation with the client agent. The user has the control over the profile and can share it across multiple client machines. Servers can ask for the information but the client has control over its release. This architecture enables the use of content-based filtering and user profile sharing but not of collaborative filtering.



 
Fig.6.9 : Client-based Profiling Architecture

1.1.31. [bookmark: _Toc514486256][bookmark: _Toc514669256][bookmark: _Toc514669505][bookmark: _Toc514727757][bookmark: _Toc514746294][bookmark: _Toc514832385][bookmark: _Toc523907749][bookmark: _Toc528591192][bookmark: _Toc378256694] Secure Profiling Invoked technologies
Using prevalent tools and solutions is a matter major importance for implementing much of the functionality mentioned above because it will ensure support and interoperability with existing technologies. Here is a list of suggested technologies that can be applied in the context of personalization:
1.1.31.1. [bookmark: _Toc528591193][bookmark: _Toc378256695]HTTP
The HyperText Transfer Protocol (HTTP) is an application-level protocol for distributed, collaborative, hypermedia information systems. HTTP provides a set of rules for exchanging files (text, graphic images, sound, video, and other multimedia files). Furthermore, it defines how messages are formatted and transmitted, and what action servers and browsers should take in response to various commands.
1.1.31.2. [bookmark: _Toc528591194][bookmark: _Toc378256696]SSL
SSL stands for Secure Sockets Layer and TLS stands for Transport Layer Security. SSL is a protocol that utilises different cryptographic algorithms to implement security using authentication with certificates, session key exchange algorithms, encryption and integrity check. It is a common protocol, often used to ensure that the communication between WWW-server and WWW-client is safe and encrypted.
1.1.31.3. [bookmark: _Toc528591195][bookmark: _Toc378256697]XML
Extensible Mark-up Language describes a class of data objects called XML documents and partially describes the behaviour of computer programs which process them. XML is an application profile or restricted form of SGML, the Standard Generalised Mark-up Language. By construction, XML documents are conforming SGML documents.  XML is a structured language. That means that an XML document doesn't only contain data but also defines the structural relationships that exist inside those data. Similar to HTML, XML uses mark-up tags as well, but, unlike HTML, XML tags describe the content, rather than the presentation of that content.
1.1.31.4. [bookmark: _Toc528591196][bookmark: _Toc378256698]Java Server Pages
JavaServer Pages technology allows web developers and designers to rapidly develop and easily maintain information-rich, dynamic web pages that leverage existing business systems. As part of the Java family, JSP technology enables rapid development of Web-based applications that are platform independent. JavaServer Pages technology separates the user interface from content generation enabling designers to change the overall page layout without altering the underlying dynamic content.
JavaServer Pages use XML-like tags and scriptlets written in the Java programming language to encapsulate the logic that generates the content for the page. Additionally, the application logic can reside in server-based resources that the page accesses with these tags and scriptlets. Any and all formatting (HTML or XML) tags are passed directly back to the response page. By separating the page logic from its design and display and supporting a reusable component-based design, JSP technology makes it faster and easier than ever to build web-based applications.
1.1.31.5. [bookmark: _Toc528591197][bookmark: _Toc378256699]Active Server Pages
Active Server Pages is a mix of HTML, scripts and ASP code that enables to build dynamic and database-driven Web sites. According to Microsoft’s description, it is a server-side scripting environment that can be used to create and run dynamic, interactive, high-performance Web server applications. While standard HTML is only a display language, ASP allows tailoring the information displayed on the page based on user interaction. 
Like other tools such as Perl and CGI, server-side ASP is interpreted by the server and the information is returned to the browser to display. Therefore, ASP is cross-browser compatible if used as server-side scripting - in other words, if the script interpreted on the server is server-side. However, there are certain things that will not work if a browser does not accept cookies – it is not possible to use scripts that require session variables and/or cookies. 
There is also client-side scripting, which is interpreted by the browser. Client-side scripting can be very useful, but unfortunately, the user has to deal with browser compatibility issues. However, if those problems can be dealt successfully with, using client-side scripting can help to take a load off the server - a definite boon for heavily accessed sites.
1.1.31.6. [bookmark: _Toc528591198][bookmark: _Toc378256700]CGI
The Common Gateway Interface (CGI) is a standard for interfacing external applications with information servers, such as HTTP or Web servers. A plain HTML document that the Web daemon retrieves is static, which means it exists in a constant state: a text file that doesn't change. On the other hand, a CGI program is executed in real-time, so that it can output dynamic information.
1.1.31.7. [bookmark: _Toc528591199][bookmark: _Toc378256701]vCard
The vCard specification provides a file format for "digital business cards" that can be exchanged between software applications. The vCard specification is managed by the Internet Mail Consortium (IMC) and has been submitted to the Internet Engineering Task Force (IETF) Access, Searching, and Indexing of Directories (ASID) working group for inclusion in the MIME specification.
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[12] http://www.nsgic.org/ National States Geographic Information Council (NSGIC).  
[13] http://www.ppgis.net/  Open Forum on Participatory Geographic Information Systems and Technologies – a global network of PGIS/PPGIS English-speaking practitioners and researchers with Spanish, Portuguese and French-speaking chapters. 
[14] http://www.opengeospatial.org/  Open Geospatial Consortium, Inc.  
[15] http://www.osgeo.org/  Open Source Geospatial Foundation.  
[16] http://egsc.usgs.gov/isb/pubs/gis_poster/  USGS GIS Poster — frequently cited "What is GIS" poster. 
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IEEE Recommended Practice for Architectural Description of Software-Intensive Systems IEEE-1471 SA Standards Board
This recommended practice addresses the activities of the creation, analysis, and sustainment of architectures of software-intensive systems, and the recording of such architectures in terms of architectural descriptions.
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GNOME Human Interface Guidelines 2.2.3
These are the GNOME HGI Guidelines on how to create applications that look right, behave properly, and fit into the GNOME user interface as a whole. It is written for interface designers, graphic artists and software developers.
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