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Unified Incident Command and 
Decision Support (UICDS)

UICDS is the “middleware foundation” that enables National Response 
Framework (NRF) and National Incident Management System (NIMS), including 

Incident Command Structure (ICS), information sharing and decision support 
among commercial and government incident management technologies used 

across the country to prevent, protect, respond, and recover from natural, 
technological, and terrorist events
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Goals of the UICDS Architecture

• No new user interfaces , training, or applications to purchase
• Royalty-free architecture and software
• Users get role-based information targeted to their skills, qualifications, 

location, and role in the emergency
• Open standards encourage technology innovation to accelerate putting 

tools into the hands of more state and local users
• UICDS is more than just situational awareness – true interoperability 

among government, commercial, academic, and volunteer technology 
applications, including

• Personnel
• Facilities 
• Situation reports
• Vulnerability analysis
• Sensors and video
• Mutual aid
• Hazard forecasts
• Geospatial mapping
• Operations procedures

• Intelligence
• Consequence assessment
• Public information
• Operations plans
• Infrastructure
• Finance and accounting
• Science and technology
• Maintenance status
• And others

• Warnings
• Dispatch 
• Analytical modeling
• Lessons learned
• Weather
• Incident information
• Training and exercises
• Collaboration
• Equipment and resources
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UICDS Architecture Is a Peer-to-Peer Network of UIC DS Cores

Acronym definitions are on 
slide 10.
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UICDS Cores Are the Middleware for Applications

Adapter

UICDS Web Service

Adapter Adapter Adapter

UICDS Core Middleware

Standard
NIEM Data

Format

Standard
NIEM Data

Format

• Technology Providers write UICDS adapters for their 
applications – either internal to the application code or 
as an external applet

• Adapters do two things:  (1) translate application data 
into and out of UICDS NIEM (National Information 
Exchange Model) standard exchange formats and (2) 
connect to UICDS web services in order to provide or 
consume data

• UICDS web services handle connections from adapters 
and transport the standardized data through the UICDS 
Core middleware

• UICDS Core middleware authenticates the adapter and 
selectively distributes the data through web services to 
other application adapters that allow the receiving 
application to consume the data

• Applications use the data, visualize it, modify it, and 
provide any changes to the data, in a standard 
exchange format, back to the UICDS Core middleware 
through web services

• UICDS Core middleware then repeats the process of 
authenticating the adapter and distributing changed 
data to subscribing applications

UICDS Web Service
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UICDS Core Service-Oriented Architecture Provides 
Multiple Options for Interfacing with Applications and 
Networks

UICDS Core

External
DB

Adapter Adapter Adapter

��������	

���	����
��

��������	

���	����
��

��������	
����
��	�

�
�����
��

���
������

��������
����������
����
���
��

OGC –
WMS, WFS EDXL-RM

UICDS Domain Services (Tomcat)

OGC - WPS

OpenSearch, JDBC, etc

OpenSearch

User

Computer

External Application
UserUser

Computer

External Application

Interface Standards: HTTP, SOAP, WSDL, NIEM, EDXL-DE, EDXL-RM, Atom, WS- Notification, WS-Topic, UICDS IEP

������
��
��

OGC –
SOS

Adapter

Infrastructure Services
•Agreement
•Profile
•Notification
•Work Product
•Directory
•Broadcast

User

PDA/Ce ll Phone

Device Se rvices

UserUser

PDA/Ce ll Phone

Device Se rvices

•Sensor•Tasking

•Resource•Incident Action Plan

•Map•Incident Command

•Alert•Incident Management

•Sensor•Tasking

•Resource•Incident Action Plan

•Map•Incident Command

•Alert•Incident Management

Adapter

H2 Database

Hibernate

OpenFire
XMPP 
Server

OpenDS
LDAP

Interface Standards: HTTP, SOAP, WSDL, EDXL-DE, WS-Notification, WS-Topi c

UICDS Core

External
DB

Adapter Adapter Adapter

��������	

���	����
��

��������	

���	����
��

��������	
����
��	�

�
�����
��

���
������

��������
����������
����
���
��

OGC –
WMS, WFS EDXL-RM

UICDS Domain Services (Tomcat)

OGC - WPS

OpenSearch, JDBC, etc

OpenSearch

User

Computer

External Application
UserUser

Computer

External Application

Interface Standards: HTTP, SOAP, WSDL, NIEM, EDXL-DE, EDXL-RM, Atom, WS- Notification, WS-Topic, UICDS IEP

������
��
��

OGC –
SOS

Adapter

Infrastructure Services
•Agreement
•Profile
•Notification
•Work Product
•Directory
•Broadcast

User

PDA/Cell Phone

Device Services

UserUser

PDA/Cell Phone

Device Services

•Sensor•Tasking

•Resource•Incident Action Plan

•Map•Incident Command

•Alert•Incident Management

•Sensor•Tasking

•Resource•Incident Action Plan

•Map•Incident Command

•Alert•Incident Management

Adapter

H2 Database

Hibernate

OpenFire
XMPP 
Server

OpenDS
LDAP

Interface Standards: HTTP, SOAP, WSDL, EDXL-DE, WS-Notification, WS-Topi c

XMPP 
via TCP
Network

UICDS Core

External
DB

Adapter Adapter Adapter

��������	

���	����
��

��������	

���	����
��

��������	
����
��	�

�
�����
��

���
������

��������
����������
����
���
��

OGC –
WMS, WFS EDXL-RM

UICDS Domain Services (Apache Tomcat)

OGC - WPS OpenSearch®

User

Computer

External Application
UserUser

Computer

External Application

Interface Standards: HTTP, SOAP, WSDL, NIEM/UICDS IEPs, EDXL-DE, EDXL-RM , Atom/GeoRSS, WS-Notification, WS-Topic

������
��
��

OGC –
SOS

User

Computer

External Application
UserUser

Computer

External Application

Adapter

Infrastructure Services
•Agreement
•Profile
•Notification
•Work Product
•Directory
•Broadcast

User

PDA/Cell Phone

Device Services

UserUser

PDA/Cell Phone

Device Services

•Sensor•Tasking

•Resource•Incident Action Plan

•Map•Incident Command

•Alert•Incident Management

•Sensor•Tasking

•Resource•Incident Action Plan

•Map•Incident Command

•Alert•Incident Management

Adapter

H2 Database

Hibernate

OpenFire
XMPP 
Server

OpenDS
LDAP

Interface Standards: HTTP, SOAP, WSDL, EDXL-DE, WS-Notification, WS-Topi c

Trademark attributions are on slide 9.  Acronym definitions are on slide 10.
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UICDS Architecture in Action:  23 Applications Demo

• Conducted on 29 April

• Participants: Virginia Emergency Operations Center (VDEM host), Richmond, Virginia 
Beach

• Purpose:  Illustrate the use of selected UICDS services for information sharing in 
support of primary responder information technologies to produce greater awareness 
and anticipation of incident operations and consequences by the entire emergency 
management community

• Scenario: Large summer storm hitting the Mid-Atlantic region
– Six vignettes depict specific incidents at each participating jurisdiction (flooding, traffic 

accident, wind damage, lightning strike, security breach, evacuation)

• Response:  Subsequent emergency response is multiagency and multijurisdictional 
and requires state involvement

– Dispatch of fire/hazardous material (hazmat) units to the scenes
– Establishing command posts
– Modeling of consequences
– Evacuation and in-place sheltering decisions and communication of same
– Notifying other agencies and public officials
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The Virginia Division of Emergency Management Hoste d 
the UICDS Prototype Field Demonstration April 29, 2 009
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23 Technologies Demonstrate Diverse 
Connectivity Across a Wide Spectrum of 

Applications and Networks

Virginia Beach UICDS Core

Trademark attributions are on slide 9.  Acronym definitions are on slide 10.
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ElanTech, Inc, 
monitors flood 

gauges that 
trigger alerts in 
these forecast 

areas

Four to Eight Technologies Shared Information in Ea ch Vignette

A Rutgers 
University 

resource expert 
system is 

alerted and 
provided the 

inundation 
forecast

The expert 
system searches 
a multi-
jurisdictional 
resource 
database and 
recommends 
resources to 
deploy

The operational 
sequence 
diagram shows 
the information 
flows across 
jurisdictions

Multiple additional 
technologies at 
multiple locations 
share alerts and 
resource 
recommendations

Trademark attributions are on slide 9. Acronym definitions are on slide 10.
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Trademark Attributions

• GeoCommand is a registered trademark of Albert Koenigsberg in the United States and/or other countries.

• IBM is a registered trademark of International Business Machines Corporation in the United States and/or other 
countries.

• GeoFence is a trademark of RFTrax, Inc. in the United States and/or other countries.

• Intergraph is a registered trademark of Intergraph Corporation in the United States and/or other countries.

• IRRIS is a registered trademark of Gannett Fleming Inc. in the United States and/or other countries.

• ObjectFX is a registered trademark of ObjectFX Corporation in the United States and/or other countries.

• OpenSearch is a registered trademark of A9.com, Inc. in the United States and/or other countries.

• Previstar is a registered trademark of Previstar, Inc. in the United States and/or other countries.

• SAIC, the SAIC logo, “From Science to Solutions” and WebCentric GeoSpatial Collaboration  are registered 
trademarks of Science Applications International Corporation in the United States and/or other countries.

• Vigilys is a registered trademark of Crossflo Systems, Inc. in the United States and/or other countries.

• WebEOC is a registered trademark of ESI Acquisition, Inc. in the United States and/or other countries.
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Acronyms

• ASOCC = Area Security Operations Command and Control
• CAP = Common Alerting Protocol
• CIMIC = Center for Information Management, Integration and 

Connectivity (Rutgers)
• COP = Common Operational Picture
• ComTech = ComTech Mobile Datacom Corporation
• DB = database
• DHS = Department of Homeland Security
• DMIS = Disaster Management Information System
• EDXL = Emergency Data Exchange Language
• EDXL-DE = EDXL Distribution Element
• EDXL-RM = EDXL Resource Messaging
• EOC = Emergency Operations Center
• EMS = Emergency Management System
• FD = fire department
• FEMA = Federal Emergency Management Agency
• GeoRSS = an emerging Web feed standard for encoding 

location
• GIS = Geographical Information System
• HSIN = Homeland Security Information Network
• ICS = Incident Command System/Structure
• IEPs = Information Exchange Packages
• IIMG = Interagency Incident Management Group
• JDBC = Java Database Connectivity
• JFOCG = Joint Field Office Coordination Group
• KZO = KZO Innovations
• LDAP = Lightweight Directory Acess Protocol
• MACS = Multi-Agency Coordination System
• NC4 = The National Center for Crisis and Continuity 

Coordination 
• NIEM = National Information Exchange Model 

• NIMS = National Information Management System

• NOC = National Operations Center

• NRF = National Response Framework

• OGC = Open Geospatial Consortium

• OGC-SOS = OGC Sensor Observation Service

• ORION = Operational Resource Information Online

• PDA = Personal Digital Assistant

• QLI = Quantum Leap Innovations, Inc.

• RRCC = Regional Response Coordination Center

• SAFECOM = a DHS communications program

• SIOC = Strategic information and operations center

• SOAP = Simple Object Access Protocol

• ST = Science and Technology

• SWN = Send Word Now Communications, Inc.

• TCP = Transmission Control Protocol

• UICDS = Unified Incident Command and Decision Support

• VA = Virginia

• VDEM = Virginia Division of Emergency Management

• VIPER = Virginia Interoperability Picture for Emergency 
Response

• WFS = Web Feature Service

• WMS = Web Map Service

• WPS = Web Processing Service

• WS = Web Services

• WSDL = Web Service Definition Language

• XMPP = Extensible Messaging and Presence Protocol


