
Disaster Response Pilot Demonstrates Web Services and Semantic Naming Technology 

The logistics associated with federal, state, or local government response to disasters, whether natural or manmade, are nearly impossible to pre-plan completely. There are simply too many variables. In those disasters where a time-critical response is necessary to minimize additional loss of lives or property, the response teams may not have with them all the resources that they need. Time-critical resources could include tools, equipment, supplies, consumables, conveyance means (trucks, row boats, etc.), temporary shelter, clothing or other products that either the manufacturing industry or the retail industry might have available in the quantities and locations needed to quickly support any given response team. The primary problem is – how does a response team discover near-by resources that are available in a manufacturer’s or a retailer’s inventory? 

Within this context, the Semantic DNS - UDEF Disaster Response Pilot was submitted October 14, 2005 to the Federal Semantic Interoperability Community of Practice as a proposed solution approach. Although the example use case demonstrates the discovery of available 9-volt battery resources, the same approach could be used to discover other resources available within the manufacturing and retail industries. The proposed solution approach was demonstrated live at The Open Group Semantic Interoperability Conference in Houston on October 20, 2005. The video of the live demonstration was updated on December 1, 2005. The updated version shows how the approach could have been used in response to Hurricanes Katrina, Rita, and Wilma.

Subsequently, the material was presented and demonstrated at two federal government meetings including the November 10, 2005 Semantic Interoperability Community of Practice (SICoP) and the December 6, 2005 Collaborative Expedition Workshop meetings. 

The approach leverages existing exposed Web Services available from the US Postal Service, Office Depot, and MapQuest. The approach is based on an evolving global standard known as the Universal Data Element Framework (UDEF). The UDEF is a method for categorizing data element concepts (as defined by ISO/IEC 11179) that exist across multiple applications. It assigns each data element concept an alphanumeric tag plus a semantically rich name – that in most cases can stand-alone without requiring a separate definition. For example, “Purchase Order Number” found in an invoice from industry to the government is a commonly encountered data element concept. This concept has a UDEF tag d.t.2_13.35.8 and associated UDEF name Purchase.Order.DOCUMENT_Government.Assigned.IDENTIFIER. 

The UDEF name and associated ID pair is similar in several ways to the Domain Name System (DNS) used to manage computer-sensible IP addresses in 123.123.123.123 format and to associate them with user-friendly formats such as www.company.com If adopted on a global scale, the UDEF could become a Semantic Name Service.

The UDEF Disaster Response Pilot use case assumes a large-scale natural disaster creates a situation where search and recovery response personnel need to carry GPS transmitters and portable walkie-talkies so that the recovery operations can be coordinated from a nearby command center. Unfortunately, the 9-volt batteries brought to the site exceeded their shelf life more than four years ago and therefore are unable to provide sufficient power. Through the use of two simple UDEF names and IDs and exposed Web Services, the response team discovers the availability of 9-volt batteries in current inventory from nearby retail locations and is able to select the closest location based on distance from the response team. The simple message contains two UDEF tags.

NineVolt.Lithium.Battery.PRODUCT_Inventory.QUANTITY    a.a.aj.9_36.11

NineVolt.Lithium.Battery.PRODUCT_ Postal.Zone.CODE    a.a.aj.9_1.10.4
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The above architecture diagram highlights the major components demonstrated in the UDEF Disaster Response Pilot. In addition to actual inventory levels and zip code locations, the example Office Depot Web Service results shown in the updated demonstration also include the telephone number in case the response team decides to have the batteries set aside so they can be picked up later. 

In addition to the UDEF and a user interface application that can support the mapping and a metadata registration of data element concepts mapped to the UDEF during design time, the key component to implement the approach during run time is an exposed Web Service or portal that obtains actual inventory levels from all manufacturers and retailers that have products that might be of interest to a disaster response team. The federal, state and local government-wide Disaster Response Web Service needs to be the hub for any potential disaster response team user. The user interface to the Web Service could be from a laptop or PDA or cell phone.

The Disaster Response Web Service needs to support three important sub-functions: a Location Service, an Availability Service, and a Route Service. Each relies on UDEF tags to identify the type of information sought.

· Location Service (UDEF): The location service allows the user to establish the current location of the disaster response team and the locations of manufacturers and retailers. .

· Availability Service (UDEF): The availability service allows the user to quickly check inventory status of local manufacturers and retailers.

· Route Service (UDEF): The route service allows the user to generate routes to locations where resources are available, with driving directions calculated route representations, and user-configurable maps.

The initial demonstration shows the promise of this approach. Work is now needed on standard message formats and supporting infrastructure to enable a larger scale pilot project, and a proposal has been submitted to the Federal Semantic Interoperability Community of Practice. Success of this project would pave the way for a federal, state and local government-wide Disaster Response Web Service that could significantly improve government response to natural disasters.
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