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1.  Overview





The purpose of  the GIS Network Analyzer Application is to provide a mechanism for integration of land base and broadband network related data in an application/tools environment that supports the graphic display and analysis of this data for engineering users.  The intention is to develop an application for near-term support of  First Service Application (FSA) areas in the interim period until ASOS is available and to provide long-term support for enterprise access to broadband system data.  The integration of land and facility data will occur through the ArcView 2.1 Geographic Information System (GIS) product which enables the simultaneous display (overlay) of land base data in GIS format together with facility network drawings generated from DB-Able via SQL*MapGen into AutoCad drawing file format. 





The integration will enable combinations of GIS spatial queries and SQL queries to the DB-Able database that allow users to access DB-Able with a graphical, map-based user interface.  From this basic integration, additional data critical to the operation and maintenance of the FSA, including alarm and test data, can be correlated to geographic locations, displayed and analyzed during the interim period of operation. The prototype application will prove several critical concepts required for potential production deployment and will push the design and capability of both our vendor’s products and our internal system strategies. These concepts include:





( Graphical integration of land base and network data in a Windows-based GIS environment


( Intelligent linkage of network facility drawings and DB-Able


( SQL access of DB-Able from a Windows-based GIS environment


( Windows display of land base data from ArcStorm


( Combined spatial analysis of land and network data


( DB-Able network tracing and display of results in a GIS


( Graphical integration and display of network test and alarm data





Both ESRI and IGS will perform proof of concept development on small task orders in support of this effort.  The application will demonstrate the tailoring of GIS tools to support non-expert users in the general purpose data query, display and analysis tasks.  The user interface will be customized to support application specific uses to maximize ease of use and minimize learning curves. Version 0.1 will be developed and tested using data corresponding to the Bay Beachhead Foxworthy Wire Center.  The application will be developed based upon requirements defined by Bay Beachhead users and from requirements identified through previous analysis by the Operational Support Systems team.  





Following a successful demonstration of the prototype version, the GIS Project Team will revise the requirements and finalize a version of the Network Analyzer Application that can be rapidly deployed for the FSA.








�
2.  Tasks





2.1  System Setup





This task will consist of the following sub-tasks:





( Load MapGen System Files (IGS)


( Establish SQL*Net Connection


( Test ArcView to Oracle Connection (ODBC)


( Add Serial Port Board to LANguard PC (optional time permitting)


( Load TSR Routine on LANguard PC (optional time permitting)





2.2  Generate AutoCad Drawing Files From DB-Able





This task will consist of the following sub-tasks:





( Customize MapGen To AutoCad Module (see IGS Scope of Work)


( Test MapGen


( Generate Wire Center By Node


( FTP Data Into Local Subdirectory Structure


( Strip Zone Code From Y Coordinate


( Do NAD27 to NAD83 Conversion (xy shift)





2.3  Prepare Landbase Data





This task will consist of the following sub-tasks:





( Load wire center into ArcStorm (Donna)


( Configure ArcView-ArcStorm linkage


( Test ArcStorm Access


( Establish LEIS/LEAD Linkage (optional)





2.4  Overlay Network and Landbase Data





This task will consist of the following sub-tasks:





( Test Overlay


( Adjust Land or Facility Data As Required





2.5  Develop ArcView Themes, Queries, Layouts, Charts





This task will consist of the following sub-tasks:





2.5.1  Themes





Develop ArcView Views and Themes that will classify and display the following themes:





( Parcel  (ArcStorm)


( Address (ArcStorm)


( Street (Thomas Bros. Maps) (ArcView Shape File)


( Wire Center (ArcView Shape File)


( Node (ArcView Shape File)


( Cable (AutoCad Drawing File)


( Equipment (AutoCad Drawing File)


( Equipment Annotation (AutoCad Drawing File)


( Alarm (ArcView Shape File)


( Test Data (ArcView Shape File)





2.5.2  Queries





Develop ArcView Stored Query Functions to perform the following queries:





( Display DB-Able Attributes of Selected Device (Point and Click or Select From  Pick List)


( Select Parcels Within Buffer Distance of Selected Cable


( Display List of Equipment With a Selected Node (Point and Click or Select From Pick List)


( Others (see ESRI Scope of Work)





2.5.3  Charts





Develop ArcView charts to graph the following subjects:





( Alarms By Severity Code


( Types of Amps Within Node





2.5.4  Layouts





Develop and Test ArcView Map Layouts for the following prototype map products:





( Index Map


( Node Map


( As Built Facility Map


( Alarm History Map


( Outage Map





2.6  Develop ArcView Navigation Key Map Tools





Develop the following ArcView/Avenue functions:





( Wire Center Key Map Display


( Navigate to Wire Center Function (Point and Click or Select From Pick List)


( Node Key Map Display


( Navigate to Node Function  (Point and Click or Select From Pick List)


( Navigate to Municipal Boundary Function (Point and Click or Select From Pick List)











2.7  Develop ArcView/DB-Able Network Trace Routine (ESRI)





This task consists of the following sub-tasks (see ESRI Scope of  Services):





( Install DB-Able database and AutoCad Drawing Files.  The Oracle DB-Able test database, nad,  from the Broadband design center,  contains data for several wire centers, including Foxworthy. The AutoCad drawing file, BFW016.DWG, was generated from nad and contains data linking elements in the drawing file back to the associated elements in nad.





( Configure Oracle ODBC ArcView to DB-Able Connection.  This allows the SQL query of Oracle from ArcView.





( Analyze DB-Able Data Model.  Determine points of entry for network element selection queries, map the connectivity model, develop query specifications for tracing queries. Confer with IGS as required.





( Develop ArcView Network Element Selection Script.  This script will allow the user selection of a network element displayed in an AutoCad drawing file theme containing broadband node data generated from DB-Able by SQL*MapGen.  The script will highlight the selected element of the network somewhere along a branch in the node downstream from the node cabinet. Upon selection, the script will fetch the unique element id for the selected element, which has been stored in the Elevation field in the AutoCad element data structure.





( Develop DB-Able Network Element Selection SQL Query Procedure.  This procedure will select the network element for the starting point of a  network trace in the DB-Able database based upon the unique element id selected by the user.





( Develop DB-Able Upstream Trace SQL Query Procedure.  This procedure will perform a logical connectivity trace, using a shortest path algorithm, of  the network from the element location selected by the user upstream to the associated node cabinet element.  The procedure will generate a list of the element ID’s from the starting element to the node cabinet element. The list of element ID’s will be passed or stored in an ArcView list.





( Develop DB-Able Downstream Trace SQL Query Procedure.  This procedure will perform a logical connectivity trace, using a trace all elements algorithm, of  the network from the element location selected by the user to the terminating elements of all downstream network branches.  The procedure will generate a list of the element ID’s from the starting element to the node cabinet element.  The list of element ID’s will be passed to or otherwise stored in an ArcView list.





( Develop ArcView Trace Results Display Script. This script will highlight (select) elements in the associated AutoCad drawing file themes from the list of element ID’s returned by a trace procedure.





2.8  Develop ArcView Alarm GeoCoding Routine





This routine will accept keyboard input into a customized panel of a  transponder ID by a user.  The ID will be correlated to a network element stored in an AutoCad drawing file via an SQL query to DB-Able.  The SQL query will fetch the network element id contained in  the DB-Able equipment record containing the unique transponder ID.  This assumes that the transponder ID’s are stored in DB-Able as an attribute or relation of an equipment record. Following the query of the network element id, the id will be used to locate the associated graphic elements in  the AutoCad drawing file.  The corresponding graphic network elements will be flagged with the alarm condition, the display will navigate to the location of the alarm and the alarming elements will be highlighted.





2.9  Develop LANguard Alarm Intercept TSR (optional)





This routine will intercept a LANguard alarm using a DOS interrupt handler TSR (Terminate and Stay Resident Program) running on the LANguard DOS PC.  The TSR, probably to be written in C, will handle a interrupt issued by LANguard and pass the alarm data containing the alarming transponder id and other data from LANguard to a serial port on the PC.





2.10  Develop ArcView Alarm Parser (optional)





This routine will import a alarm data string into ArcView from a serial port connection to the LANguard DOS PC.  This alarm data string, containing the alarming transponder ID, will be automatically fed into the routine developed in Task 2.8 eliminating the need to manually input the transponder ID to geo-code an alarm.  This routine could operate as a background process that continually receives alarm data from LANguard and loads into an ArcView theme that contains alarm data about a node.





2.11  Develop Stealthware Test Data Hot Link (optional)





TBD.





2.12  Integrate Additional Data Sources (optional)





This task will consist of the following sub-tasks:





( Integration of Point Referenced Images (Photos of Node Cabinets)


( Integration of Point Referenced Audio Files (Recordings of Node Cabinet Sounds)


( Integration of Aerial Photography








3.  Schedule





TBD.
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