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Semantic Gateway 
Gateways Provide interoperability and communica-
tion transparency among disparate systems or data 
links 
� Gateways interconnect at least two different sys-

tems and operate on their data formats and/or 
communications protocols 
� They provide information transfer that preserves 

the meaning and relationships of the information 
exchanged at every connection 
� Gateways enable different communication nodes 

to exchange information transparently without re-
quiring the systems to be modified or replaced 

Problem 
The traditional approach to gateway development 
has caused a proliferation of custom point-solutions.  
Solving interoperability issues by building individual 
gateways from the ground-up has been the norm for 
both government and industry.  The typical solution is 
to provide another simple dedicated gateway that can 
be created quickly and relatively inexpensively, but is 
not easily maintained or reused.  The overall result of 
achieving system interoperability is a proliferation of 
unique gateways and a high aggregate cost. 

Solution 
Command and Control Technologies developed an 
innovative composable architecture for C3I gateway 
systems that provides a platform-independent soft-
ware toolkit for producing enhanced communication 
gateways. This Semantic Gateway approach simpli-
fies interoperability of new and legacy systems by 
leveraging semantic specifications that describe data 
transport formats and exchange rules. Software 
product line architecture methods ensure large-scale 
system reuse and enable complete component-
based gateways to be auto-generated directly from 
high-level metadata specifications. 

Benefits 
Provides System Interoperability 
� Enables interoperability via an adaptive gateway 

architecture that transparently connects disparate 
communication nodes and data links to exchange 
common data and semantic information without 
creating the usual N(N-1) interface problem 

Extends the Life of Legacy Assets 
� Provides a practical migration strategy for existing 

and stove-piped legacy systems to transition to 
new information exchange technologies so they 
can evolve, interoperate, and merge into the future 
C3I system-of-systems without requiring a major 
redesign or replacement 

Minimizes Gateway Production Costs 
� Addresses operational needs by organizing all 

gateway assets and production capabilities into an 
intuitive integrated environment that can produce 
complete operational gateways with significant 
cost savings since no additional software devel-
opment effort is required 
� Addresses system development needs by provid-

ing a platform-independent gateway development 
framework of reusable modules and configuration 
tools that are easily adapted to varying applica-
tions. This approach simplifies production, testing 
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Tactical Data Link Gateway Scenario 
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Generative Techniques Simplify 
Production of Custom Gateways

Legacy C2 node 
exchanges legacy 
radar and Link-16 
information via JREAP 
using gateways

Multiple data links converted to a 
common JRE packet protocol via 
GGTK Gateways

Gateways can provide transparent middleware 
support for:

• Merging multiple distributed sources
• Transparent network transport
• Protocol converters and adapters
• Full duplex communications
• Common packet protocol
• Normalized data format
• User-defined algorithms

Gateways can solve TDL interoperability issues:
• Dedicated point-to-point connections
• Different configuration semantics
• Synchronous serial data links
• Different formats and data rates
• Legacy protocols

• All gateways can be interoperable (all based on same GGTK software)
• New features can be added without proliferation of custom software
• All gateways can be portable, cross-platform support is built-in
• Each gateway can be optimized for its runtime platform
• Interface control documents can be auto-generated
• Each gateway can be unique and dedicated to its host
• Edit configuration files, not gateway software
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and deployment of even the most complex gate-
way solutions. The framework preserves the capa-
bility for large-scale reuse, but is flexible enough to 
enable extensive developer-level customization 
� Employs generative techniques to produce reus-

able platform-independent gateway components 
as well as complete operational gateways directly 
from user-defined XML metadata specifications 

Semantic Gateway 
Command and Control Technologies worked with the 
USAF and the DoD Objective Gateway concept to map 
domain knowledge into architecture and processes that 
captured high-level strategies for large-scale software 
generation and reuse. The CCT Semantic Gateway is 
the product of a comprehensive gateway development 
approach to attain Tactical Data Link interoperability: 
� A gateway reference architecture that supports 

large-scale reuse across families of composable 
gateways within the military tactical communica-
tions domain 
� A robust metadata specification that defines robust 

language and semantics for describing gateway 
communications 
� A software generator that auto-generates gateway 

components directly from high-level semantic 
specifications, minimizing the need for traditional 
gateway software development, customization, 
and maintenance 

The Gateway Product Family provides a set of prod-
ucts that share common features, pieces of functional-
ity and architectural concepts. A significant characteris-
tic is the strategic development of reusable elements 
that form the foundation of the gateway product line. 
Common features establish mandatory requirements 
for reusable Link-Generic or Link-Specific assets that 
provide the standard services required for all gateways 
in the product line. Variations establish requirements 
for optional and alternative capabilities. Variations are 
methodically designed and implemented as optional 

and alternative assets to be reused for future gate-
ways. 
The Gateway Reference Architecture constrains the 
evolution of the product family by identifying categories 
of components that are structurally significant. It de-
scribes the (abstract) style upon which every gateway 
is built, the rules for interaction of the various compo-
nents and the abstract framework that holds them to-
gether. Important to the product line approach, it de-
scribes the mapping of common features into the vari-
ous products of the family, and the commonality and 
variability patterns. 
The Generative Gateway Toolkit supports a compo-
nent-based software generation approach to produce a 
set of reusable gateway assets. The toolkit supports 
platform-specific optimizations that maximize system 
performance and throughput by generating code that 
minimizes runtime parameterization and optimizes 
computer CPU utilization for the specific HW platform. 
Visit our web site at www.cctcorp.com, e-mail us at 
info@cctcorp.com, or contact Rodney Davis at 
(321) 264-1193 x120 for more information.
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Support standard domain services
• IGDE GUI / GGTK
• System Configurator / GCDB
• System Control
• System Health and Status
• Commanding GUI
• Quick-look GUI / Strip-chart
• Archival / Retrieval

Unique gateway specific services
• Custom / User-defined apps
• Custom / User-defined displays
• Other COTS / Non-GSPL components

Convert raw input to processed data
• Encryption/Decryption
• Authentication checking
• Request/Response - Query
• User-defined algorithms
• Data type conversion
• Command processing
• Notification – Status change
• Constraint checking
• Calibration - EU Conversion
• Data fusion - Derived data
• Data Validity - Checksum
• Data compression processing
• Current value table / cache
• Time-tagging

Distribute processed data
• Encryption / Decryption
• Authentication checking
• Routing – Point-to-point
• Broadcast - Multi-point
• Data rate - Throttling
• Publish / Subscribe
• Filter – Name, attribute, value

Most of the Data 
Processing and Data 

Distribution capabilities 
can be auto-generated
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