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Executive Summary

The purpose of this report is to discuss the feasibility of developing a regional Geographical Information System ("GIS") for the member cities of  the Joint Venture.  This report considers the currently available technology as well as future technology  based on clearly delineated trends in the GIS industry.  The information on the  "state of the art" is integrated with the goals and expectations of the participating jurisdictions based on interviews and questionnaires. 
While the topic of data sharing can be very broad, the study was guided from the outset by two important technical considerations: (1) Member cities have already invested heavily in GIS and any solution would have to accommodate to the variety of systems in place and (2) there is an inherent attraction to the Internet as a method of data sharing.  Beyond the technical considerations there are also institutional issues to be addressed which are not within the scope of this report including what data should be shared and with whom.
The results of the interviews and questionnaires are included in the report and show a strong correlation among member goals.  The most important use of data sharing appears to be public safety which is interpreted first to mean crime analysis and second to mean disaster or event response.  The second most important use is for regional planning including transportation management and economic development with emphasis on land use.  Also mentioned was the need to manage both city utilities which have infrastructure outside the city boundaries and private utilities with facilities within the city boundaries.  While outside the scope of this report, several mentioned the desire for cost saving based on collaboration in acquiring data such as aerial photography.

The concepts of data sharing among dissimilar systems and use of the Internet are not new to the GIS world nor to other IS applications.  In fact, it is clear that the technology to accomplish these goals will be available in a 2 to 5 year timeframe.  Interoperable GIS and Internet access are being addressed both in the public sector and in the private sector: we reference the National Spatial Data Initiative (NSDI) and the Open GIS Consortium (OGC).  Consensus has been evasive but is inevitable. 
The most promising development for Open GIS is adoption of geographic or spatial extensions to current database technology (SQL, Oracle,  DB2, and Informix).  Our 2 to 5 year timeframe allows for time to make these changes available and for time to develop stable applications to take advantage of these changes and for time for the applications to be integrated into the current GIS systems of the members.  Other solutions are being proposed by various GIS vendors but still not easily implemented immediately. This report looks at a number of GIS vendors and tabulates their capabilities according to a list which seems appropriate to meet the objectives.  No specific recommendation is made in the report as to the best GIS system because a number of tradeoffs exist between the various vendors. 

A timeframe longer than 5 years is not out of the question considering the difficulty of replacing exiting technology.  For that reason this report proposes that the Joint Venture develop a test-bed which could be operable in the next 6 months to fully explore the notion of an Internet-based regional GIS that is built on systems currently deployed within the Silicon Valley.  The main purpose of this test-bed is to verify the conceptualization of information sharing and to continue the exploration of the institutional issues and purposes for data sharing.  The test-bed can also provide a functional regional GIS for technological demonstrations.

1 Introduction

1.1 Document Scope

This document focuses on the technical feasibility  of implementing a  regional Geographic Information System for information sharing among the member cities in the Silicon Valley Joint Venture.  In particular, it addresses two important characteristics of a regional GIS: (1) Internet-based access, and (2) interoperability among systems already deployed by member cities.

The models and architectural designs in this document are purely for the purposes of the feasibility study and do not represent system designs.  Furthermore, usage profiles are not intended to be a complete enumeration of requirements for a regional GIS.

The range of specific vendor technologies in this evaluation is limited based on instructions from Joint Venture.  These technologies also reflect current deployment strategies of participating agencies.

The user interviews are limited to selected planning agencies and IT offices recommended by Joint Venture. 
Comprehensive systems audits have been conducted by other research groups recently.  Of particular importance are the newly formed Silicon Valley GIS Association.  The summary of this report is attached in Appendix 9.7.

1.2 Objective of Study

The objective of this study is to determine the feasibility of sharing geographical information among jurisdictions in the Silicon Valley.  This objective is derived from Goal #16, Transcending Boundaries, in Silicon Valley 2010, A Regional Framework for Growing Together (Joint Venture: Silicon Valley Network, Inc, 1998).  While Goal #16 does not specify geographical information it can be argued that this single type of information provides the basis on which a number of key planning activities are based and goes a long way toward meeting Goal #16.  
1.3 Study Team

Core Team: Randal Tsuda (Joint Venture, Director: Smart Permit), Mike Miller (Urban Technologies), and Kelly KL Chan (Urban Technologies.)

Participating agencies:  City of Milpitas, City of Mountain View, City of Palo Alto, City of San Jose, City of Santa Clara, City of Sunnyvale, 

Advisors: Michael Teruya (Planning Consultant)

1.4 Study Process

An initial scope and orientation meeting was held on January 25th, 1999.  During that meeting, the overall scope and schedule of the feasibility study was established.  Based on that meeting, it was decided that a working  model for the RGIS  would be developed prior to the first user interview. It was also decided  that the study would focus on evaluation of the primary GIS vendors serving the member cities: Environmental Systems Research Institute, Autodesk, and Intergraph.

A working model was submitted to Joint Venture in early February 1999.  This model has been further developed and included in Section 3, Conceptual Model.

Two sets of user interviews were conducted: one on February, 5th, 1999 with the City of Milpitas, City of San Jose, City of Santa Clara and City of Sunnyvale participating; the second interview was on March 5th, 1999 with the City of Mountain View, City of Palo Alto, City of San Carlos and the Silicon Valley GIS Association participating.   Survey questionnaires from six of these seven cities are included in Appendix 9.6

We made visits and provided questionnaires to ESRI, Autodesk, and Intergraph.  We also met with several vendors at the California GIS in February 1999.  Results of this research are included in Appendix 9.1.

2 System Requirements

Three broad requirements govern the feasibility analysis.  The first, as stated in Goal #16, is to facilitate meaningful information sharing across jurisdictional boundaries.  Added to this are two implementation level requirements to incorporate Internet access and to provide interoperability of currently deployed or planned GIS systems.
2.1 Meaningful information sharing across jurisdictions

In order to provide meaningful information sharing across jurisdictions it is necessary to look at the information which is available and to determine if it is meaningful in a shared form.  Certainly the information is meaningful within a jurisdiction because it was developed within the defined purposes of that jurisdiction.  The challenge comes when the raw data of one jurisdiction is mixed with the raw data of another jurisdiction.  If not handled properly it becomes simply noise and is not meaningful.  In order to be meaningful the data must be organized with the same purpose and with the same standards.  Any solution to data sharing must find a way, at the very least, to select the features in the disparate data bases which are essential to a defined purpose and report on the relative accuracy.

2.2 Internet GIS

While the Internet is not a absolute requirement for data sharing it appears at this time as a likely component in the solution.  Certainly there is evidence the Internet can transcend system differences and has become an accepted medium  for communication.

2.3 Interoperable GIS

The term "Interoperable GIS" refers to the ability of one GIS system to access and use data from another GIS system.  Within this definition ther are three subset categories:

· Interoperability of Data.  Data are generally considered interoperable in that it is fairly routine to convert from one data source to another.  However, this is not the case when merging data because the standards and definitions between data sets are seldom the same.  As the number of data sets increase the problem grows exponentially.  National standards such as the Spatial Data Transfer Standards (SDTS) can help if adhered to.  However, the likelihood that data are well matched is  low because data are often designed to meet specific purposes of the owner.

· Interoperability of GIS computing. Added to the differences in data is the diversity of software which is used to view and analyze the data.  Many types of analysis depend on specific data constructs and formats and cannot be expected to use the data and constructs of a other system without data conversion.  Success in this area will most likely require very strict standards be adopted (very unlikely) or well defined purposes are developed for which specialized data conversion can assure the software will compatible. 

· Semantic Interoperability.  This last interoperability is sometimes referred to as the domain interoperability.  It is described simply as the “language” used in the data.  Does “highly populated” carry the same meaning in different cities?  Is the same zoning and land use code used across jurisdictions?  Does everything calculate FAR the same way?  Do trip generations use the same model? 

3 Conceptual Model

The following basic conceptual models were used to explore the notion of a regional GIS for the Silicon Valley.  Using these conceptual models for discussion,  it is then possible to address specific architecture and implementation issues in more precise terms.  Three conceptual models were used in this process:    (1) Centralized GIS Server and Data, (2) Centralized Server and Distributed Data, and (3) Distributed GIS Data and Server.
3.1 Centralized GIS Data and Data Server

This approach requires participating cities to submit their GIS data to a central location, in a specified format and schema.  The administrator of the central server is responsible for stitching the data together into a single database and making the data available in one format over the Internet.  Figure 3.1 shows the Centralized GIS Data and Data Server Model.

Figure 3.1  - Centralized GIS Data and Data Server
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While this centralized data center approach may be the easiest for system development, it has practical problems because of the burden it places on whoever is responsible for the upkeep of the central server both in terms of maintaining access and in assuring that the data are properly stitched together.  It also means the cities must provide data to the central server in a format different from what the city is using.  With this extra burden, the risk increases that the data will become out of date because cities do not have the time to provide updates.

3.2 Distributed GIS Data with Centralized Internet Data Server

As an alternative, data may be stored in a distributed system (each city maintains their own data) and the various databases are accessed from a centralized server.  In this scenario, the need for a centralized data repository is eliminated because each city will post its data to a database accessible via the Internet.  However, the data posted on each city data server will still be in a uniform format.  In this model the responsibility for stitching the data together is assumed by the server software.  Figure 3.2 depicts this model.

Figure 3.2  - Distributed GIS Data with Centralized Internet Data Server

[image: image1.png]Internet

Uniform GIS

Centralized
GIS Internet

Uniform GIS
Database

Uniform GIS
Database




While this approach has major advantage over the first approach, it still has the need for cities to convert their data to an single format, and consequently, favors only one commercial internet GIS system based on the data format. 

3.3 Distributed GIS Data and Internet Data Servers: "Portal Approach"

Instead of relying on a centralized GIS server pulling files from either a centralized file server or distributed file servers, this approach utilizes a regional GIS data portal which has the ability to intelligently communicate with a web of distributed Internet GIS servers. There are three key elements to this approach:

· Each city can build its own Internet GIS server based on one of several supported GIS software platforms and the portal is able to stitch it together at the time of the request.

· The portal has the intelligence of retrieving the required data from the city GIS server.  The underlying assumption is that the portal is pre-configured for the purpose to which the data is being put.  This implies that the applications are running on the portal. 

Figure 3.3  - Distributed GIS Data and Internet Data Servers
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The essence of this approach is to hide the data from its interface, and to use Internet technology to facilitate a common protocol of communication.  Each city can continue to build its GIS database as it sees fit internally, and the internal structure of such GIS database is never exposed to the outside world. 

Figure 3.3 depicts this model.  The major features of the Regional GIS Data Portal include:

1) Ability to seamlessly depict regional GIS data drawn from various distributed Internet GIS servers;

2) Ability to drill-down to details when focusing into one particular area within a city’s boundary by effectively communicating with city’s Internet GIS server;

3) Ability to create spatial links at city borders between data streams received from different cities, for example, ability to route along a same street across city boundaries.
The portal has three major functions:

1) Provides client component (Java/ActiveX/Plug-In) to Internet users to access the distributed regional GIS data in a seamless environment, as well as client applications such as cross-city routing, site selection and traffic analysis. 

2) Provides a common registration point for participating cities to broadcast who they are, what they have, similar to how web sites register at search engines.

3) Provides server side wrapping system, if necessary, to each city’s Internet GIS server. (What does this mean).  This gives a common interface to perhaps diverse systems.  Individual idiosyncrasies of Internet GIS servers are effectively hidden from the regional GIS’s users.
4 Architectural Alternatives

The last chapter discussed the conceptual models used to explore the notion of a regional GIS. In this section, implementation of the alternatives are explained in more detail using standard information technology and GIS terminology.  This expanded view of the options is then presented in a matrix with the purposes to which a regional GIS can be applied.
4.1 Data warehouse

The centralized data and server is often referred to as a "data warehouse" approach to regional GIS.  This  follows a practice which is common in private enterprise.  The data warehouses represents a unique application of information technology in that it is focused on sharing the business intelligence, and not on the automation of business processes. 
Fundamental to the data warehouse approach is recognizing the differences between transactional, day-to-day operational accesses to a GIS and easy-to-access, easy-to- analyze, and easy-to-understand information.  The  data warehouse provides a layer of abstraction from transactional processing.   

A data warehouse requires separate, distinct storage.  One benefit of  the data warehouse is that it can be tuned to provide the best performance for  specified types of analyses.  The downside of the data warehouse is that it is modeled as a centralized system in which participants make periodic deposits of their data.  Furthermore, the specified analyses may not be what the users want.  They may want to design their own analyses based on the system with which they are most familiar.
The Data Warehouse model is generally the easiest to implement because the entire system can be specified and the member cities need only determine how best to meet the data standards and formats.  Conversion processes need to be set up by each member city and once accomplished all can access the central server and perform the specified analyses.  If new applications are needed or if changes to the applications are called for, they need only be done in the single centralized system.  
4.2 Data warehouse with local data marts



If the data warehouse does not include the analysis needed by a specific user, the concept of "data marts" can be incorporated into the model to allow the exchange of data among users into formats which are convenient.
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Local data marts provide a mechanism for cities to exchange data.  These marts are maintained by individual cities and require no duplication of data at the warehouse. 
Data are downloaded from these data marts and operated on independently.  There are no common formats nor standards.  The risk of having member cities develop the same application many times is high because there are no standards to enforce.
4.3 Digital Library

A digital library is an evolution of the data warehouses.  The digital library provides a more open form of knowledge of the data and the formats that are available.  A Digital library is different from an on-line library catalogues in that a digital library maintains catalogues and references to materials and it also supports the distribution and dissemination of library materials in digital form.

Unlike data warehouses, digital libraries generally do not provide application or analysis within the library itself.  Data are, by and large, extracted from the library and operated on locally and unless processes are put into place the format is not standardized.  Like the data mart, the library encourages duplication of applications as each city develops its own version or specific analysis
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4.4 Regional GIS data portal

The portal approach extends  the concept of the digital library.  In addition to simple data servers, network servers registered with the portal provide both data and applications.  
The portal eliminates the storage requirements of a warehouse.  It also ensures the timeliness of data.  Rather than submitting updates to warehouses, servers are constantly available to provide desired services or data.

4.5 Distributed database

A distributed database is fundamentally a collection of databases stored on different computers while still appears to applications as a single database.  An application can thus simultaneously access and modify data in several databases in the network transparently.

A distributed database can be partitioned along functional boundaries, such as, city clerk’s office and public works, or along geographic boundaries.  Each city or agency will have ownership of a portion of this distributed database, while the database as a whole is shared by all.

The distributed regional information system might be required to support applications developed in one common commercial GIS platform; alternatively, it might be necessary to support multiple, different platforms.

4.6 Distributed federated databases

While most distributed databases are built on a common data model and utilize identical database management systems, federated databases allow different data models and database systems.

Databases within a federation must participate in a transformation model.  This is to enable an application to access several databases during an analysis.

Federated databases are more complicated to maintain than distributed databases.  However, the federated approach preserves existing investments.

4.7 Centralized database

The centralized database approach takes the notion of a common information system to the extreme.  

This implies a centralized database administrated by a centralized entity, and this single database is accessed by all participating cities within the valley.

5 Taxonomy of information sharing

Fundamental to the design of a regional GIS is a proper understanding of the purpose of the system.  While not exhaustive, this section includes results of the interviews and questionnaires with selected members.  Usage is divided into five categories: (1) Long Range Planning, (2) Regional Planning, (3) Transportation, (4) Operations, and (5) Value Added.

5.1 Long-range planning

Long range planning may be done within a jurisdiction or in concert with other jurisdictions.  In either case, the information provided by a regional GIS can benefit the process.  The "intra-jurisdictional" plan can be made available to interested outside parties for review and comment and the "inter-jurisdictional" plan can be developed using data from the participating jurisdictions.

· Review and Comment

With increased and timely access to information, cities can develop better strategies that complement and enhance each another’s objectives.
· Joint Modeling
This use of the GIS is data intensive.  It can involve comprehensive impact analyses of policy alternatives and land use scenarios.

These decision-making models can take on two very distinct flavors, with consequently very different requirements on the regional GIS.  Different cities might choose to simulate policy decisions on a shared growth model.  Conversely, cities could apply their own assumptions and models to other’s data to forecast different policy outcomes.

5.2 Regional Plan 

A regional plan can come into existence "dejure" or "defacto".  In the absence of a governing body, only the “defacto” plan can be considered.  As such, the process may be improved through information dissemination and monitoring.  

· Dissemination

Land use and transportation plans need to be published for review and implementation. The regional GIS becomes a perfect medium to disseminate a “Regional Plan” as it evolves. 

· Monitoring

After plans are adopted and are being enforced by their respective agencies, the effectiveness of the plans and the degree to which planed objectives are achieved can be continuously monitored by agencies and citizen groups. 

5.3 Transportation

Transportation planning and management, almost by nature, are regional in scope.  Without a regional GIS, transportation models are nearly impossible.

However, regional transportation models are blinded without inputs from dynamic, local land use information managed by individual cities.

Some transportation information is operational in nature and maintained by State agencies.  These include CalTrans traffic information or CHP incident databases. 

5.4 Operations

Individual cities participating in the regional GIS can use the common information system to communicate operations.  Some of these events are (1) special public functions or sport events, (2) road closure, and (3) construction permitting.

5.5 Value added functions

A regional GIS supports many value added functions that present different perspectives of the region as a whole rather than that of individual cities.  These include economic development programs, environmental management initiatives, disaster management, simple statistical reporting, to address lookup, and so on.

· Economic Development

· Environmental Management

· Disaster Management/Emergency Response
· Address lookup

· Overlay statistics, such as Census statistics, marketing demographics and the Index of the Valley

Table 5.5 provides a brief summary of how different approaches fit each usage profile.  The rankings are subjective.  They may be used as a foundation for future investigation.

Table 5.5  – Usage Profiles
Usage
DW
DW/Mart
Regional GIS Portal
Digital Library
Common GIS
Diverse GIS
Federated Databases
Centralized Database
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Review
5
4
3
5
2
3
3
1
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Common
3
4
4
3
3
1
1
5

Analyses
2
5
5
1
4
3
3
4

Dissemination









Report
5
3
4
5
3
2
1
3

Drafts
5
4
4
5
3
2
1
3

Monitoring
5
5
5
1
3
3
2
5

Transportation









Planning
4
5
4
1
4
3
2
4

Management
4
5
5
1
4
3
3
3

Operations
5
5
5
2
4
3
3
1

Valued Added









Economic Development
5
4
5
4
3
1
2
4

Environ
5
4
3
4
3
2
1
5

Disaster
4
4
5
4
3
2
1
4

Statistics
5
3
4
5
4
1
2
2

Geocoding
5
4
5
5
4
2
1
4

Internet Operations
4
4
5
5
3
1
1
4

Internet Applications
5
5
4
3
2
1
1
5

New GIS Investment
4
4
3
5
1
3
4
2

Preserve existing GIS
4
5
5
5
2
3
4
1

Security & Ownership
5
4
4
3
2
2
2
1

Suitability Ranking

5 – best
1 - worst






If the circulation of planning proposals is the main objective of the regional geographic information system, then data warehouses are especially suited to provide timely circulation of planning proposals.  A centralized database places tremendous, and unnecessary, constraints on planning agencies, although it might satisfy the same requirement. 

When emphases move to joint decision making process in long-range planning, a centralized database provides an excellent mechanism to access common and shared data.  Impact analyses can be applied to different policy alternatives usually shared data and assumptions.

However, where different agencies cannot agree on a common process model, the advantage of a centralized database is diminished.  A data warehouse with local data marts provides the best of both worlds.  Where summarized data are available in the warehouse, analyses can be performed effortlessly.  In cases where the data are needed in detail form, they are retrieved via the local data marts.

When dealing with the publication and implementation of plans for a region, the warehouse approach still enjoys significant advantages over others.  It gives a distilled version of detail data.  Towards the other extreme, efforts to integrate plans developed in heterogeneous data model and systems can be insurmountable.

The portal and the warehousing approaches give the most flexibility and allow maximum information sharing for day-to-day operational use of the regional geographic information system.  A centralized approach all but precludes such operational uses of an information system.

Not all information useful in the operations of a city government is developed or captured by the governmental entity itself.  US Census provides valuable demographics snapshots.  Trade and agricultural statistics are available at County and State levels.  The portal and warehouses are the most economical means to provide these value-added services to the regional geographic information system.

6 Feasibility

To determine the feasibility of a common information system for land use and transportation planning, we have established both a working model and taxonomy of the “regional” GIS.  These provide a basis for an evaluation of the technical feasibility of the regional GIS as described above. 

Although this technical feasibility analysis focuses on the notion of an Internet-based, interoperable GIS as the means towards a common information system, organizational and administrative issues nonetheless cannot be ignored.  A feasible technology must also take into account cost-benefits. Are there better alternatives than interoperable GIS’s in providing a common information system for land use and transportation planning?

6.1 Infrastructure

Infrastructure can be separated into (a) the hardware environment, (b) the software environment and (c) the communication media.  Current generation of computation resources, in terms of computing power and storage mechanism, makes a regional GIS eminently feasible.  Still, it is reasonable to assume that a regional GIS may very well burden the existing infrastructure for GIS computing within Silicon Valley.

The widespread availability of Internet access also supports the desire to have the regional GIS be Internet-based.   Security and privacy considerations may restrict the access to information served by this system.  Nevertheless, we a regional GIS accessible via the Internet allows the implementation of a common information system for land use and transportation planning. Notwithstanding the relatively high costs involved, most jurisdictions can host a public access Internet server.  Many have done so already.  None of the interviewed agencies has indicated a difficulty in making its GIS accessible through an Internet server.  Together with very straightforward Web browsers or downloadable browser plug-ins, Internet-based access to GIS data is possible without cumbersome installations at user sites.
At this time, commercially available software does not meet the requirements of an interoperable GIS working together to form a regional system.  Almost every solution needs an intermediate storage of some sort.  Furthermore, the majority of the systems currently on the market are map servers.  There is no combined map and feature server in release. These facts hinder true data sharing within the regional GIS.  ESRI’s Spatial Data Engine (SDE) is perhaps the only feature server on the market, but it has no map display capability.  

Both ESRI’s Internet Map Server and Autodesk’s MapGuide Server can retrieve data from distributed servers.  While these systems can access distributed servers simultaneously; they cannot present the fused data in a seamless fashion.  Only Intergraph GeoMedia Web Map provides a limited seamless solution.  With a seamless solution, data from two neighboring cities are processed as if they come from without a boundary — without seams.
While the portal approach to interoperable GIS’s is not immediately feasible, the data warehouse approach to integrating disparate GIS’s is entirely within currently available technological base.  What is missing to realize the GIS portal is real-time interoperability and seamless data servers. Warehousing creates a seamless data store and isolates data transformation from on-line accesses and analyses.  It does add a layer of administration.

6.2 Functional Requirements

As an initial technology evaluation, this study did not solicit detailed functional requirements desired for the regional geographic information system.  In the most generic sense, the regional GIS needs to support map rendering and spatial analysis.
Current debates in the GIS industry have pitted client-side map rendering against server-side map rendering.  We find the various competing claims towards performance and flexibility not to be critical to the discussion of the feasibility of an Internet-based GIS.  For example, Intergraph’s GeoMedia Web Map can readily supports both.  Autodesk’s MapGuide is predominantly client-side rendering.  On the other hand, ESRI’s IMS products are server-side oriented.

Support for spatial analysis in Internet GIS technology is more problematic.  Client applications supplied by the Internet GIS vendors include only very limited analysis tools.  For analyses to be performed on the client-side of an Internet GIS, a significant volume of data must be downloaded.  Current generation of “smart map” downloads are adequate for client-side rendering; they are far from sufficient in any serious analysis.

ESRI and Intergraph leverage their existing base products to implement server-side analysis tools in their Internet GISs.  With the exception of ESRI’s SDE, none has demonstrated how traditional GIS analyses, many of which are lengthy and very resources intensive, can be effectively conducted in an Internet-based map server environment.  A very comprehensive understanding of the functional requirements, especially vis-à-vis analysis, is necessary to evaluate the feasibility of an Internet-based, interoperable regional GIS.




6.3 Non-functional Requirements

How would an interoperable GIS covering the Silicon Valley perform?  No demonstrated performance metric is available from the very limited number of interoperability research projects.

Data that need to be transformed from one platform to another would undoubtedly cause a certain amount of latency in the computation process.  This latency might be disproportionately large compared to the time required to display a simple population density map.  Conversely, it might be insignificant in a system wide transportation modeling effort.

Availability is another item in a truly Internet-based, distributed, interoperable GIS.  Planned downtime and other maintenance requirements would need to be coordinated amongst all participating agencies in the regional GIS.

6.4 Immediate (deployment in 4 months)

Internet servers are widely available but there are no interoperable servers at this time.  Many of these Internet servers are effectively leverage existing GIS infrastructure to provide Internet accesses to their database.  

6.5 12 Month Horizon (deployment in 18 months)

A number of large database vendors are readying new products with significant spatial component within the four to six months timeframe; these include IBM DB2/Universal Database, Informix and Oracle 8i/Spatial. Compared to ESRI’s SDE, these systems provide a better mechanism to interoperability, namely via standard SQL and various ODBC/JDBC interfaces.

Other approaches that eliminate the intermediate storage are possible within the 1-year timeframe.  However, from the system audit conducted throughout the region, most participating agencies have not implemented systems that support Internet access to their databases.

Certainly more enabling technologies will be available within the next 12 months that make the interoperable GIS’s more attainable.  Deploying such a system, on the other hand, still require considerable data conversion efforts on the parts of the participating agencies.

6.6 2 Year Horizon

Although SQL3, or object-aware SQL, is beginning to appear in RDBMS and database access APIs, this has not been widely released in a commercially available GIS.  Even after the GIS vendors deploy SQL3 support, there remains a significant data conversion efforts for the participating agencies in the Silicon Valley regional GIS to allow their current databases to take advantage of the SQL3.

GIS itself is undergoing significant evolutionary changes.  Existing systems are beginning to evolve into fully integrated components that behave as part of the DBMS, as object or object-relational database.

The Open GIS Consortium (OGC) has developed standards which may be useful for a regional GIS in the Silicon Valley.  Of special note is the geo-spatial API library proposed by OGC.  The planning needs for geo-spatial processing seem to indicate that the proposed OGIS API library is not likely to be sufficient for the Silicon Valley regional GIS.  In addition to the OGIS API, OGC also has (a) well-known text format, and (b) well-know binary format.  Some database vendors, principally DB2 Universal Database, have begun support of these OGC formats.

The common information system desired for land use and transportation planning is feasible in the future, given recent technological trends.  Looking further out in the horizon, this system can be built using more current database technologies that support SQL3 or other similar spatial operations.  There is no doubt that commercially available  GIS’s will evolve to take advantage these database technologies in the near future.  It is also reasonable to presume that decreasing costs and mounting capacity needs will lead most participating agencies in the area to migrate to this database technology as their primary storage mechanism within the next three to five years.  

7 Data Transformation

Data transformation is necessary for any interoperable solution.  Transformation addresses interoperability of both data and their semantic.  Although transformed data can be consumed immediately, without an intermediate layer, these transformed data are commonly stored in the warehouse for ready access.

Data transformation is a proven methodology in many of today’s warehouses.  Transformation for the regional GIS needs to consider three important areas:

· Formats and geo-reference

These are the obvious ones familiar to most GIS managers.  However, these are seldom issues to data warehouse architects or data transformation toolmakers outside of the GIS industry.  In a warehousing approach, the target format and land-base are of obvious importance.

· Semantic

Data transformations need to be meta-data driven; it is especially so for the domain translations.  A very comprehensive meta-data model that describes the content, as well as meaning, of every data element will be needed.

· Processes

We need to focus on how data are obtained from the various data producing agencies and ingested into the regional GIS.  Initially, a semi-automated, publish and subscribe mechanism is adequate.   Subsequently, some form of fully automated trigger will need to be in place to ensure currency of data.

Two guidelines towards the data transformation tasks in the Silicon Valley regional GIS:

· Don’t impose a rigid data model on participating agencies.

· Don’t make information sharing worse than it is by creating more work for the partners.

8 Test Bed

We have concluded that a common information system for land use and transportation planning for the Silicon Valley area is feasible.  We further conclude that information system would be implemented via an Internet-based regional GIS.  In additional, the regional GIS should in fact be a portal-like confederate of interoperable GIS’s, each residing in a local jurisdiction.

Current technologies do not yet support the notion of truly interoperable GIS’s, not for a diverse environment as we observed within the Silicon Valley.  Beyond these underlying technologies, a regional GIS that is based on truly interoperable GIS’s also requires very comprehensive understandings of each contributor’s databases and processes.  On this score, we do not believe that member cities are prepared to share in the deployment, and fully utilize, this regional GIS at this time.

Data warehouses are particularly popular and have been very successful in providing interoperability within enterprises.  As a step towards the regional GIS, a data warehouse test-bed is an excellent mechanism to capture system requirements and local data cultures.

To fully enumerate what the portal should provide, or what the interoperable GIS’s should perform as a whole, we proposed a regional GIS data warehouse as a test-bed.  To develop an intermediate data warehouse as a transition to interoperable GIS’s for the region.

The test-bed contains the followings:

· A regional GIS data warehouse: readily available, functional source of regional information.

· Intelligence in the warehouse/transformation engine: meta-data model to capture disparate systems and databases.

· A brokering mechanism: means to exchange data amongst participating agencies.

· Separate transactional data from the regional warehouse and data marts: isolate and remove the burden from local GIS operations.

· A regional map, live data: establish user communities, build experience, and gather feedback.

8.1 Critical Success Factors

There are a number of focuses in the proposed regional GIS test-bed.

· Usability

The test bed is to provide a usability laboratory for the regional GIS.  It is important to have a concrete, functioning environment for the target user communities to evaluate and prioritize desirable features in the regional GIS. 

· Metadata schema

The Silicon Valley region GIS must know what data are available, from whom, and how to obtain those data to build meaningful information to support land use and transportation planning in the area.  There should be two metadata schemata: (1) one to adhere to outside standards, such as FGDC or APA’s, so that the regional GIS can participate in future industry-wide development, and (2) another to support local data and application needs.

· Geo-referencing

The regional GIS, however, it is constructed, involves contributions from all agencies within the Silicon Valley community.  For a regional GIS to be successful, all geographies must provide the same degree of accuracy and currency.

· Transformation

Before an integrated picture can be drawn of the region, some sort of data transformation is inevitable.  These transformations can occur at the last minute, on client machines, as in the portal solution.  Conversely, transformations can be more conservatively performed as data are built in the data warehouse.

Either way, the test bed needs to evaluate the technology and resources needed to perform these data transformation tasks, according to the metadata schema and geo-referencing scheme.

8.2 Action Plan for the next 6 months

The Silicon Valley regional GIS action plan for the next six months include three parallel tracks: (1) clear identification of the constituency to be served by the regional GIS, (2) articulate clear understanding of the shared information system by participating agencies, and (3) functional prototype of infrastructure and enabling technologies.

· Clearly identify all target user groups.

The Silicon Valley regional GIS attract users from both private and public sectors. As an information services entity not directly attached to a government agency or private for-profit institution, the regional GIS lacks a pre-defined stakeholders group.

· Identify functional and non-functional requirements for each user community.

What do we want the regional GIS do for Silicon Valley?  How and what information need to be shared to assist the long-range planning of land uses and transportation in the region?

Do users from the private sectors have different requirements than public sector users?  How would their needs be addressed?

From our interviews with participating government agencies, who would ultimately be the principal data providers to the regional GIS, many non-functional requirements, including costs sharing, confidentiality issues, currency and legal liability, are critical to the information sharing model realized by the Silicon Valley regional GIS.

· Prioritize requirements and develop incremental strategy.

Not all requirements and desires can be made available immediately, even though current and impending technologies make the regional GIS vision feasible.

Requirements and even user groups must be prioritized.  Incremental system development strategy must also be laid out to guide the venture after the initial feasibility study phase.

· Continue current meta-data standards research efforts.

A comprehensive data audit and meta-data development effort has been on-going.  This effort has been focused on the establishment of a data exchange format amongst agencies within the Silicon Valley region.  It is envisioned that the audit and exchange format will become critical components of the regional GIS development process.  (The wording of second sentence is garbled).  
· Collect/implement meta-data to support data warehouse development.

A meta-data model specifically developed in support of the Silicon Valley regional GIS will be required.  Industry-wide, region neutral standards are not sufficient for a regional GIS that would ultimately operate over diverse local GIS’s.

· Benchmark regional GIS infrastructure.

Two sets of metric are very important to the regional GIS.  The performance and capacity of a regional GIS necessary to support Internet accesses are unknown.  Similarly, it is unclear the amount of efforts and resources required to support the transformation and integration of vast volume of spatial data.

· Construct a regional GIS test-bed within a four-month timeframe.

· Implement regional “framework” data in the test-bed.

These framework data include mosaic satellite imagery, regional highway, Census demographic, environmental data, and so on.

· Implement strategic local base-map data in the test-bed.

Local base-map data are obvious data layers with high degree of common requirements.  Although different agencies might maintain these base-map data in different formats, they are, nonetheless, relatively easy to convert.  These include detail aerial photography, political boundaries, local streets, and so on.

· Implement strategic “interoperable” data in the test-bed.

Finally, it is important to more volatile data that oftentimes involve complicated transformations.  These interoperable data include land use and zoning, development projects, Smart Permits, and so on.  This last category of data is volatile because they are perishable and change over time.  Frequently two adjoining jurisdictions use different “languages” to maintain their land use and projection information.

9 Appendices 

9.1 Internet GIS Product Analysis
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9.1    Internet GIS Product Analysis (continued) 
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9.1    Internet GIS Product Analysis (continued) 

Autodesk MapGuide Server

The MapGuide Server is one of the products in the Autodesk family of geo-spatial tools.  These include AutoCAD Map and Autodesk World.

The MapGuide Server is actually composed of (a) the server itself, (b) clients in ActiveX control or Netscape browser plug-in, and (c) a SDFLoader data conversion utility.  Although the Autodesk control can be deployed in standalone Windows applications, these controls are more commonly embedded in HTML pages.  Autodesk recommends the use of ColdFusion servers to build comprehensive HTML based Internet applications.

[image: image9.emf]MapGuide Server doesn’t perform any drawing operation.  Map rendering is done solely on the client.  The control has a caching mechanism, thus provides more efficient data downloads. A client, when presented with a MWF (Map Window File), initiates data requests to various MapGuide servers included in the MWF.  These specialized server to enhance map rendering (semi-smart graphics)

Figure 9.2  – Autodesk MapGuide

In the Silicon Valley regional GIS, a typical deployment might appear as depicted in Figure 9.2.

MapGuide servers operate on intermediate SDF data files.  All source spatial data must first be converted into this format. Various converters are available as part of the MapGuide server.  Customer converters can be built using Autodesk supplied libraries.

ESRI IMS Map Server

ESRI has three Internet mapping products.  These are ArcView/IMS, MapObject/IMS and ArcIMS.   Both ArcView/IMS and MapObject/IMS are extensions to existing products, namely ArcView and MapObject.

ArcView and ArcExplorer (an MapObject implementation) can also serve as Internet GIS clients.  These are clients to the Spatial Data Engine (§9.4 below.). Figure 9.3 shows an alternative design for ArcIMS.
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Figure 9.3 – ESRI Internet Map Server

With all three products, maps are rendered on the server and sent to the browser as images.  These are sometimes referred as dumb graphics.  However, there are Query agents which make the graphics smart, albeit doing the processing on the server side.

All variations of ESRI’s Internet Map Server only support SDE and ESRI’s shape files; all other file formats must first be translated.  MapObject/IMS supports only the Window platform.  Others can be deployed on both NT and UNIX.

ESRI Spatial Data Engine

The Spatial Data Engine (SDE) is the only off-the-shelf Internet feature server currently in release.  Though there are others very close to release status: MapInfo’s SpatialDataware, Oracle’s 8i/Spatial.

SDE is designed as a distributed data server.  SDE can retrieve data from RDBMS’s and also from Arc/Info coverages and libraries.  Although SDE can handle CAD drawing data, SDE does not directly support other vendors’ data.  SDE does not operate with a Web server, as others reviewed here do.  Figure 9.4 shows a configuration diagram of distributed SDE servers within the Silicon Valley regional GIS.
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Figure 9.4  – ESRI Spatial Data Engine

SDE implements an old style client-server architecture, i.e., fat client. All three types of IMS servers introduced above are clients of SDE.  All other ESRI products are, in fact, clients of SDE.

SDE is a layered product.  It requires an underlying RDBMS.  Spatial and attribute queries can be submitted simultaneously.  However, SDE is not SQL3 capable yet.

Intergraph GeoMedia Web Map

Intergraph’s GeoMedia Web Map is composed of three structural pieces: (a) the Web Map server, (b) the GeoMedia Data Server, and (c) the InterCap browser plug-in/ActiveX.  Although not mandatory, GeoMedia WebMap servers utilize heavily the Active Server Page (ASP) technology from Microsoft.
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Figure 9.5 – Intergraph GeoMedia Web Map

Figure 9.5 shows a possible deployment of the GeoMedia Web Map technology.  Unlike a MapGuide solution, GeoMedia Web Map does not require an intermediate storage.  Source materials from existing GIS’s can be utilized as is.

The GeoMedia Web Map does not have a preferred data source.  In fact, Intergraph does not have a native storage for GeoMedia Web Map.  The Web Map gets its data from a collection of GeoMedia Data Servers.  These data servers are constructed for different GIS’s; including: all Intergraph software platforms and, ESRI’s shape files and Arc/Info coverages. Web Map current does not support Autodesk, MapInfo, or ESRI’s SDE.  In addition, GeoMedia Data Servers work on data stored in local directories.

A Web Map server, upon receiving a map request, takes a snapshot of the GIS databases via the data server and builds an ActiveCGM data download.  ActiveCGM is a customized version of the standard Computer Graphics Metafile (CGM.)

GeoMedia Web Map clients first specify the desired data content to a Web Map server.  Once data have been downloaded, client plug-ins manipulates them almost entirely independent of the Web Map server.

9.2 Regional GIS Participant Questionnaires

Organization Name: City of Milpitas                              Department: Information Services

Contact Name: Rod Massey                                           Title:  Technology Manager

Phone #: (408) 941-8164       Fax #: (408) 262-3772        E-Mail: rmassey@ci.milpitas.ca.gov 

Address:  1265 N. Milpitas Blvd.       City:  Milpitas          State: CA  Zip:  95035

List your current and planned GIS software including modules and versions:

Unknown (We are currently in the process of selection), but will probably be one of the following:

· Map Maintenance:  Autocad Map, Intergraph Geomedia Pro or ESRI ArcInfo

· Data Analysis:  Autodesk World, Intergraph Geomedia or ESRI Arcview

· Internet GIS:  Autodesk Mapguide, Intergraph Geomedia Webmap, ESRI MapObjects, or MapInfo MapXtreme

List your current and planned GIS hardware and operating systems versions:

· Compaq servers running NT Server 4.0

· Compaq PCs (400 Mhz Pentium II w/128MB RAM, 21” Viewsonic monitors, NT Workstation 4.0) 

List your significant current and planned GIS applications:

No applications are implemented at this time.  Contractual services to create a city basemap are currently under negotiation.  Planned applications include GIS-enabled public safety, permitting, work management, pavement management, 3D visualization, 

List the significant data themes managed by your GIS:
None at this time.

List the major databases that currently link to or are planned to link to your GIS including name, description and database product name and version used:

None currently exist.  Links are planned to Microsoft SQL Server 6.5 and 7.0, MS Access 97 and Oracle 7 and 8i.

List any shared or commercial GIS data sources in use:

None.

What is the spatial accuracy of your GIS data:

+/- 2 ½ ft. is the planned accuracy.

What projection and datum do you use for your GIS:

NAD 83 (modified with most recent HPGN epoch), NAVD 88, California State Plane Coordinate System (Zone 3)

Please describe your current or planned use of Intranet and Internet web server technology:

Unknown at this time, but will probably be one of the following:

· Autodesk Mapguide

· Intergraph Geomedia Webmap

· ESRI MapObjects

· MapInfo MapXtreme

What Internet browser products do you currently use?

Microsoft Internet Explorer 4.0

What Internet application development tools do you currently use?
· Cold Fusion

· MS Interdev

What are your organization’s concerns about Internet security and what is your security strategy?
We currently use a Proxy Server and plan to implement Checkpoint’s Firewall One in the near future.

What are the top three regional problems that you believe could be reduced or eliminated through improved coordination and sharing of geographically related information?

1.  Improved public safety (police, fire, EMS, etc.) and disaster planning collaboration

2.  Improved regional planning for land use, transportation management and economic development

3.  Cost savings and economies of scale through map and aerial photography update collaboration

What is your vision of how the Internet GIS or other relevant technology could improve information sharing in the region?

The key issue is not necessarily Internet GIS but regional GIS data and application sharing.  The Internet is just a convenient mechanism for sharing the data or providing access to GIS applications and data.  For example, a website or websites could serve as a repository for GIS data that is shared among agencies.  Potential applications might include a regional Public Safety extranet that provides public safety agencies access to a GIS-enabled regional dispatch and records management system.  

What are the three most important features you believe that a regional internet GIS system should be able to support?

1.  Standardized GIS data formats (e.g. Shapefile, DWG, etc.) and standards for organization (i.e. first layer = parcels, etc.)

2.  Specific regional GIS-enabled applications (i.e. Regional Public Safety Extranet, Regional Permit System,etc.)

3.   Support for raster (i.e. aerial photography) as well as vector data

Regional GIS Participant Questionnaire 

Organization Name:  City of Mountain View                                 Department:  Information Services

Contact Name:   Peter Maguire                                                   Title:  GIS Project Manager

Phone #:   650-903-6173         Fax #:    650-969-1629        E-Mail:  peter.maguire@ci.mtnview.ca.us

Address:  500 Castro Street             City:    Mountain View            State: CA  Zip:  94041

List your current and planned GIS software including modules and versions:

· ESRI ArcInfo v7.2.1

· ESRI ArcView v3.1

List your current and planned GIS hardware and operating systems versions:

· Hewlett Packard

· Windows NT

List your significant current and planned GIS applications:

List the significant data themes managed by your GIS:
· Parcel

· Roads

· Public Works Utilities

List the major databases that currently link to or are planned to link to your GIS including name, description and database product name and version used:

Microsoft SQL Server

List any shared or commercial GIS data sources in use:

· Barclay

· Experian

· Metroscan

What is the spatial accuracy of your GIS data:

1:1200 map scale

What projection and datum do you use for your GIS:

Horizontal, California State Plane III, North American Datum 1983 (NAD83) in United States feet units.

Vertical, North American Vertical Datum 1988, (NAVD88) in United States feet units.

Please describe your current or planned use of Intranet and Internet web server technology:

Future acquisition of GIS web tools

What Internet browser products do you currently use?

· Microsoft’s Internet Explorer

· Netscape’s Communicator

What Internet application development tools do you currently use?
None

What are your organization’s concerns about Internet security and what is your security strategy?
What are the top three regional problems that you believe could be reduced or eliminated through improved coordination and sharing of geographically related information?

1.   (no answer provided)

2.   (no answer provided)

3.   (no answer provided)

What is your vision of how the Internet GIS or other relevant technology could improve information sharing in the region?
 (no answer provided)

What are the three most important features you believe that a regional internet GIS system should be able to support?

1.   (no answer provided)

2.   (no answer provided)

3.   (no answer provided)

Regional GIS Participant Questionnaire 

Organization Name:   City of Palo Alto                               Department: Administrative Services

Contact Name:    Dave Matson                                           Title:   GIS Coordinator

Phone #:     415-329-2296             Fax #:    415-617-3109   E-Mail:   dave_matson@city.palo-alto.ca.us

Address:  250 Hamilton Ave          City:    Palo Alto             State: CA    Zip:  94301
List your current and planned GIS software including modules and versions:

· GDS

List your current and planned GIS hardware and operating systems versions:

· Windows NT

· VMS

List your significant current and planned GIS applications:

· Urban Planning

· Public Works

· Engineering

· Public Safety

List the significant data themes managed by your GIS:

· Built Features

· Cadastral (parcels) 

· Electric Circuit schematic

· Coax Communications system

· Digital Terrain Model

· Electrical Distribution System

· Gas Distribution System

· Geodetic Control

· Hardwire Communications System

· Map Sheet Boundaries

· Natural Features

· Political and Administrative Boundaries

· Road Features

· Stormwater Collection System

· Street Lighting System

· Topography

· Transport Centerlines

· Utility Features

· Wastewater Collection System

· Water Distribution System

· Digital orthos of the city in 6" and 1' resolution

List the major databases that currently link to or are planned to link to your GIS including name, description and database product name and version used:

· Oracle

· MS Access

List any shared or commercial GIS data sources in use:

We use Transamerica's Metroscan as a source of parcel related attribute data.
What is the spatial accuracy of your GIS data:

For planimetric mapping of features visible in the aerial photography, the accuracy is .4'. This applies to sidewalks, curbs, building rooflines, utility manholes and similar features which are visible in the photos. Non-visible (obscured and underground) features are registered to the visible information.

What projection and datum do you use for your GIS:

· State Plane

· NAD 83

Please describe your current or planned use of Intranet and Internet web server technology:

We are not extending GIS to the internet at this point.

What Internet browser products do you currently use?

Primarily Netscape with misc. plug-ins

What Internet application development tools do you currently use?
We are not extending GIS to the internet at this point.

What are your organization’s concerns about Internet security and what is your security strategy?
Data cannot be put at risk via the Internet.  Replication of data will be required to assure integrity.

What are the top three regional problems that you believe could be reduced or eliminated through improved coordination and sharing of geographically related information?

1.  For Palo Alto, the most immediate and obvious need for regional data sharing is in the area of Public Safety.  Many agencies have entered into mutual aid agreements in which adjacent cities share emergency response resources in major events such as fires, floods, and earthquakes.  In order for these resources to be dispatched to the proper locations, accurate maps that cross numerous jurisdictions are required.  Beyond just road maps,  parcel related information can be a very important asset in investigation and analysis of crimes which may fall into a multi-jurisdictional pattern.  A police pursuit starting in Palo Alto often ends in East Palo Alto yet Palo Alto police have very little information regarding the  address they end up at.  Who is the resident?  Is there rear access via an alley or trail?   On a broader scale, floods and earthquakes have no regard for city boundaries and mapping these events on a jurisdictional basis is not really a meaningful exercise.  It really is necessary to get an idea of the full breadth and scope of an emergency to respond appropriately.

2. Another need that could be met through regional data sharing is in the area of comprehensive planning.  This was illustrated in Palo Alto as we spent nearly a year revising and updating the city's 10 year planning document.  Nearly every map created for the plan required data from surrounding jurisdictions to be appropriate and meaningful.   For example, land use planning cannot be done without an understanding of land use in surrounding jurisdictions.  A site in Palo Alto might look

perfect for light industrial zoning when viewed in isolation.  However, when viewed in the context of a regional map which shows a school or residential neighborhood across the street in Menlo Park  the

feasibility of this designation would be diminished.  This is one of many examples of why it is inappropriate to attempt comprehensive

planning without regional information.

3.  A third benefit that would accrue to Palo Alto from data sharing would be in the area of public utilities.  Palo Alto supplies utility services (water, gas, wastewater, electricity, stormwater) to its residents as well as to portions of Stanford University.  Much of the city's infrastructure crosses city boundaries.  In addition, other utilities providers have facilities that pass through the city including the San Francisco Water Company's Hetch Hetchy pipeline, PG&E gas mains, telephone and cable television cables, and increasingly, fiber optic conduits.  Better information regarding the location of these utilities would allow the city to provide better service to its customers, perhaps to increase it's customer base and to help reduce damage to city or other infrastructure features by workers digging up and damaging utilities they were unaware of.

What is your vision of how the Internet GIS or other relevant technology could improve information sharing in the region?

Internet GIS could improve information sharing in a number of ways. The most obvious way might be to simply make neighboring cities aware that this information exists and is available.  It is remarkable how little communication occurs between agencies in this regard.  If a view of the data available from agencies and other sources together with metadata and a listing of other related information was posted on a regional web site this would create an excellent resource for those in search of this kind of information.  Certain "framework" elements would be viewable at this site for all participants which might include digital orthophotos and road centerlines.  Other more,  detailed  or accurate information could be identified as noted above.  The complexity of downloadable file formats and electronic commerce issues could be avoided by simply creating links or other contact information to those providing the data.  This "starting simple" might be a better way to demonstrate success before tackling the more complex issues of downloads, data sales and other restrictions on use.

What are the three most important features you believe that a regional internet GIS system should be able to support?

1. Provide a browser-based view of the framework data set

2. Provide a list of digital data available and the agency's access policies

3. Provide contact information to receive further information

Regional GIS Participant Questionnaire 

Organization Name:   City of San Jose                              Department: Information Technology

Contact Name:    Jon Walton                                             Title:   GIS Coordinator

Phone #:     408-277-2461             Fax #:    408-277-3080  E-Mail:   jon_walton@ci.sj.ca.us

Address: 801 N. 1st, Rm. 500           City:    San Jose        State: CA    Zip:  95110
List your current and planned GIS software including modules and versions:

· MapInfo 5.0

· MGE 7.1

· MicroStation SE

· GeoMedia 2.0

· ArcView 3.1

List your current and planned GIS hardware and operating systems versions:

· HP Servers

· Windows NT

List your significant current and planned GIS applications:

· Urban Planning

· Public Works

· Engineering

· Public Safety

List the significant data themes managed by your GIS:

· Basemap (parcels, etc.)

· Water

· Storm system

· Planning

· Fire Mapping

· Infrastructure Management System (IMS)

List the major databases that currently link to or are planned to link to your GIS including name, description and database product name and version used:

· Oracle

· Access

List any shared or commercial GIS data sources in use:

· HJW Aerial Photography

What is the spatial accuracy of your GIS data:

· Currently unknown

· +- 5 Ft. within 1 year

What projection and datum do you use for your GIS:

· Stateplane

· NAD 27 (converting to NAD 83 this year)

Please describe your current or planned use of Intranet and Internet web server technology:

Public access/inquiry tool for site information, permit request/tracking, complaint logging for infrastructure management

What Internet browser products do you currently use?

· Explorer

· Netscape

What Internet application development tools do you currently use?
FrontPage

What are your organization’s concerns about Internet security and what is your security strategy?
Very concerned.  Currently being addressed by internal network group

What are the top three regional problems that you believe could be reduced or eliminated through improved coordination and sharing of geographically related information?

1.  Transportation Planning

2.  Public Safety / Response

3.  Regional Planning

What is your vision of how the Internet GIS or other relevant technology could improve information sharing in the region?

Provide publicly accessible regional inform on one screen from many agencies.

What are the three most important features you believe that a regional internet GIS system should be able to support?

1.  Buffer analysis

2.  Address locating

3.  Parcel information

Regional GIS Participant Questionnaire 

Organization Name:    City of Santa Clara                   Department:  Planning 

Contact Name:       Art Henriques                                Title: City Planner

Phone #:     (408)261-5260       Fax #:       (408) 247-9857       E-Mail: ahenriques@ci.santa-clara.ca.us

Address:       1500 Warburton Ave.       City:     Santa Clara         State: CA     Zip:  95050

List your current and planned GIS software including modules and versions:

· ArcView  3.0

· Pc Arc/INFO 3.5.2

· MapInfo 2.1.2

· Maptitude 3.0

List your current and planned GIS hardware and operating systems versions:

Windows, mixed platform of Novel and NT servers

List your significant current and planned GIS applications:

-     Congestion Management Program

· Community 2020 (Housing and Urban Development Program)

· Tide Mark 

· An application for public to pull parcel and other related info.

List the significant data themes managed by your GIS:
· Parcel

· Right of Way

· Major Building Footprints

· City Boundary

· many utility layers

· Aerial Photographs

List the major databases that currently link to or are planned to link to your GIS including name, description and database product name and version used:
· Tidemark Permit Software (Oracle)

· Fire RMS Public Safety (COBOL/MS SQL)

· Business License Financial (COBOL)

· UMIS Utility Management (Oracle)

· Metroscan Parcel Utility (ASCII)

List any shared or commercial GIS data sources in use:

· Metroscan

· VTA/Congestion Management Data

What is the spatial accuracy of your GIS data:

Approx. 5 ft

What projection and datum do you use for your GIS:

· Projection: Lambert, California Zone III

· Datum:       Nad-83

Please describe your current or planned use of Intranet and Internet web server technology:

Trend is to develop services and provide information to internal and external stakeholders.

Current Projects include:

-      home page development

· mapping / GIS info

· public access to public records (Code/Ordinances/Agendas/Minutes/Bid Packages)

What Internet browser products do you currently use?

- 
Netscape

- 
Explorer

What Internet application development tools do you currently use?
MS Front Page (advanced features are coordinated with the City’s Web Consultant)

What are your organization’s concerns about Internet security and what is your security strategy?
All transactions from Internet Service Provider passes through a City Fire Wall.  It is anticipated that applications/data sets accessible to public would reside at ISP’s/Server/Mirror sites.

What are the top three regional problems that you believe could be reduced or eliminated through improved coordination and sharing of geographically related information?

1. Urban sprawl (random growth)

2. Protection/preservation of resources

· flora/fauna (environment)

· natural resources

· people/structures (i.e. ABAG on shaky ground) 

3.  Transportation management

What is your vision of how the Internet GIS or other relevant technology could improve information sharing in the region?

Internet GIS will ultimately enforce standardization of data - a key to improved information sharing.

What are the three most important features you believe that a regional internet GIS system should be able to support?

1. Ability to query on line.

2. Download data sets for further analysis.

3. Ability to look up parcel/infrastructure information.

Regional GIS Participant Questionnaire 

Organization Name:  City of Sunnyvale                           Department:  Community Development

Contact Name:   Bingrong Shan                                       Title:  Associate Planner / GIS

Phone #:   408-730-7431         Fax #:    408-730-7715        E-Mail:  bshan@ci.sunnyvale.ca.us

Address:  456 W. Olive Ave.             City:    Sunnyvale            State: CA  Zip:  94088

List your current and planned GIS software including modules and versions:

· SUNGIS database modules for permit and compliance tracking

· Arc/Info for NT

· ArcView 3.1

· Autodesk Map 2.0

· MS SQL Server

· MetroScan

· MS Access 97

List your current and planned GIS hardware and operating systems versions:

· Windows NT Server

· Pentium 133+ PC’s with 64mb RAM / Windows 95

List your significant current and planned GIS applications:

· Permit and Compliance Tracking

· Land Use, Zoning and General Plan Analysis

· Land Development Projections

· Zoning

List the significant data themes managed by your GIS:
· Parcel

· Roads

· Zoning

· General Plan

· Traffic Signals

· Flood Zones

· Noise Conditions

· City Owned Properties

List the major databases that currently link to or are planned to link to your GIS including name, description and database product name and version used:

Microsoft SQL Server database containing permits and compliances are to linked to GIS basemap in real time

List any shared or commercial GIS data sources in use:

Barclay’s parcel and street centerline maps

What is the spatial accuracy of your GIS data:

Unknown

What projection and datum do you use for your GIS:

· State Plane

· NAD 83

Please describe your current or planned use of Intranet and Internet web server technology:

Current: Document publication and sharing

Planned: Permitting on the Internet, publish GIS maps on the Internet

What Internet browser products do you currently use?

Internet Explorer

What Internet application development tools do you currently use?
FrontPage

What are your organization’s concerns about Internet security and what is your security strategy?
Need a firewall and need to use a non-production database on-line

What are the top three regional problems that you believe could be reduced or eliminated through improved coordination and sharing of geographically related information?

1.  Notifications on the city borders could be improved

2.  Cost of obtaining aerial photography could be reduced

3. Data collection time could be saved – data collection would be more fruitful

What is your vision of how the Internet GIS or other relevant technology could improve information sharing in the region?
Improve data access, improve data knowledge, improve data acquisition, improve data usage, improve data analysis

What are the three most important features you believe that a regional internet GIS system should be able to support?

1.  Vector based GIS maps

2.  Customer defined zoom in and zoom out in real-time – not predefined

3. Real-time database links – no import and export

9.3 Silicon Valley GIS Association GIS Survey
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