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Abstract 

Agility, the basis for modern military operations, is a way of dealing with the combined 
effects of complexity and uncertainty. Modern military operations require precise and 
timely information shared on a secure and need-to-know basis. Distributed Command and 
Control (C2) exchanges from a Country's Forces and its Allies require interoperability 
among Information Systems (IS). In Brazil, these concepts were met by the Command 
and Control Interoperability project (INTERC2), started as a joint program between 
Brazil's Ministry of Defense (MD) and Brazilian Armed Forces to achieve C2 
Interoperability among C2 Information Systems (C2IS).  
According to the Brazilian Ministry of Defense Joint Operations Doctrine, the INTERC2 
project built a Service Oriented Architecture (SOA) IS middleware wholly based on the 
Multilateral Interoperability Programme (MIP) Information Model (MIM), adopted by 
NATO. Its architecture is based on the Joint Consultation, Command and Control 
Information Exchange Data Model (JC3IEDM), and it exchanges messages using the 
Alternate Development and Exchange Method (ADEM) specification. 
Adopting MIM was essential to create a common rich object representation. Although the 
middleware could be considered modest in its beginning to help achieve an elementary 
shared situational awareness, it is evolving at an increasing pace to incorporate new 
functionalities such as target lists. 
This paper presents the IS middleware architecture, the technological and operational 
challenges the project team overcame and its Communication Interface, showing the 
main technologies used in its construction. It also describes a newer version of the 
middleware developed to allow interoperability between simulation systems. 
 
Keywords: Interoperability, Command and Control, Multilateral Interoperability 
Programme, Middleware.  
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1. Introduction 

 
The technological evolution of the twenty-first century has increased the challenges for 
the accomplishment of military missions, especially concerning Joint Operations (JO) 
and Combined Operations (CO). The dynamism of these operations requires acceleration 
of the Command and Control (C2) decision cycle known as the OODA cycle (Observe, 
Orient, Decide and Act). One effective way to optimize the OODA cycle is to use inter-
operable computing systems, allowing for the exchange of information between the JO 
Component Forces and the Operational Command. This agile interoperability contributes 
to the achievement of shared situation awareness among strategic and operational 
decision-makers. 
 
The Doctrine of the Brazilian Ministry of Defense (MD) [1] for the Military Command 
and Control System (“Sistema Militar de Comando e Controle”, SISMC2) gives 
interoperability the following definition: "It is the capacity of systems, units or forces to 
exchange services or information and accept them from other systems, units or forces, 
and employ them without compromising their functions." 
 
In 2011, MD signed with the Armed Forces (AF) Contracts, establishing the 
Interoperability between C2 Information Systems (C2IS) of the AF and the Military 
Operational Planning System (“Sistema de Planejamento Operacional Militar”, 
SIPLOM). The interoperability would be based on three basic vectors: Internet Protocol 
(IP), Joint Consultation Command and Control Information Exchange Data Model 
(JC3IEDM) [6] and the adoption of Service Oriented Architecture (SOA). 
 
The interoperability between the above-mentioned C2IS was obtained by the 
development of a Communication Bus (CB) dedicated to message exchanges. The CB 
developed by the Command and Control Interoperability (“Interoperabilidade de 
Comando e Controle”, INTERC2) project and SIPLOM are part of the SISMC2. 
 
According to the Brazilian Military Doctrine and following international standards, 
INTERC2 team has established a specification for SISMC2 interoperability. In order to 
publicize how the systems must connect, the first version of the Communication Interface 
for data interchange was published in 2015, with a focus on gathering information for 
decision making at the operational/strategic level. INTERC2 CB started its operational 
phase in march 2017, providing interoperability between SIPLOM and the Naval 
Command and Control System (“Sistema Naval de Comando e Controle”, SISNC2) [12]. 
In 2018, the Naval War Simulator System (“Sistema Simulador de Guerra Naval”, 
SSGN) performed a military simulation exercise using the CB to interoperate with 
SIPLOM. 
 
This article aims to present CB architecture, the technological and operational challenges 
the project team overcame and its Communication Interface, showing the main 
technologies used in its construction. It also describes a newer version of the middleware 
developed to allow interoperability between simulation systems, and future application 
using Software Defined Radio. [2, 3, 4, 5]. Section 2 introduces a few concepts relevant 
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for C2 interoperability. Section 3 describes the standards that guided the project: the 
models and protocols for message exchange between systems. Section 4 describes the 
organization of the architecture implemented for the CB and the main technologies that 
were employed. Section 5 reports present and future interoperability work.  Finally, 
section 6 presents a paper brief. 

2. Interoperability among Armed Forces  
 
Much of the potential of an Armed Force is a consequence of its capability of employing 
technology, whether in armament production, logistics or communication. In order to 
interoperate, cojoin forces, an effective and safe communication system is essential and, 
above all, it has to be free from ambiguities and failures. The tremendous technological 
advances in computing power over the last half century has revolutionized what is 
possible in the area of C2IS concerning “situational awareness”, thanks to sensors and 
Graphical User Interfaces that present information in comprehensible and more intuitive 
“iconic” formats.  
 
Within the same AF the understanding of entities present in a theater of operations (TO) 
is something natural. However, for Allied Forces and even Inter-forces, achieving mutual 
understanding may not be as simple. For such a convergence to be possible it is necessary 
to establish a data exchange model that unifies and standardizes concepts between 
systems by means of common interfaces between C2IS (gateways or endpoints) to 
provide practical communication. In order to ensure that information can be exchanged 
comprehensively, it must provide understanding of the organizational level, as well as the 
technical level (Figure 1). 

 

Figure 1— Levels of Organizational Interoperability [30] 

 
The technical aspects of interoperability have technology as one of its foundations being 
ever more essential to C2 processes. Although technology can be managed and has 
enjoyed steady progress, organizational interoperability has remained as a permanent 
challenge in face of increasing complexity. Interoperability also requires constant 
alignment between C2 and technology. Among the technology requirements that stand 
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out we have security (privacy/integrity), reliability (availability/correctness) and 
scalability. Nowadays, scalability is imperative to allow information processing in 
massive scale, accurately and timely. Regarding C2 there are needs for intelligence in 
decision support, simulation, fusion and filtering of data, and in the control of 
autonomous artifacts. 

3. C2 Interoperability standards: JC3IEDM, ADEM & MIM  

 
Adopting common standards allows preserving the original investment in creating C2IS 
so that they may evolve through adaptation by incorporating new behaviors, whether in 
the form of new requirements or process adaptation. It is natural for each C2IS to be 
tailored of the AF where it operates, though a common base to all C2 elements is needed. 
In order to ensure present and future interoperability, the CB architecture adopts 
standards from organizations with regulatory authority. Among these, we can highlight: 
 

 Multilateral Interoperability Program (MIP); 
 World Wide Web Consortium (W3C); and  
 OASIS.  

 
Standards from W3C and OASIS have technological aims – they try to establish 
standards to represent information – how to structure it and access it. They have a wide 
purpose and serve for any business domain. The specifications may be useful for creating 
software libraries. Among the W3C's standards of interest we have: 
 

 eXtensible Markup Language [9] (XML); 
 XML Schema [10] (XSD); and 
 Webservices Description Language [11] (WSDL). 

 
The standards developed by MIP and adopted by the North Atlantic Treaty Organization 
(NATO) have the goal to facilitate the integration between C2IS. Among noteworthy 
standards we have: 
 

 Joint Consultation, Command and Control Information Exchange Data Model 
(JC3IEDM) [6]; 

 Alternate Data Exchange Method (ADEM) [7]; and 
 MIP Information Model (MIM) [8]. 

3.1. JC3IEDM 
 
Regarding JO carried out by nations that adopt the JC3IEDM, MIP has established the 
Data Exchange Mechanism (DEM), which specifies how these nations’ C2IS should 
exchange data according to that Model. JC3IEDM addresses the requirements of C2 
information representation in an eminently relational view. This model has been derived 
from a previous model: the Command and Control Information Exchange Data Model 
(C2IEDEM). The basis of this model is the representation of C2 objects by means of 
general concepts such as actions, organizations, material, personnel, resources, facilities, 
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locations and the like, as entities in precise form. The properties or characteristics of 
these entities are referred to as attributes, which will make explicit the data to be written 
for each concept of interest.  
 
Due to the abstract level of its design, it would be reasonable to consider it a meta-model. 
The JC3IEDM has proven its value since its successful employment in NATO military 
exercises. 
 
One of the key aspects that provide substantial consistency to JC3IEDM is the extensive 
adoption of attribute domains. STANAG APP-6 for example, is authoritative and well-
known, for representing C2 entities in symbol formats. 

3.2. ADEM 

 
The complexity resulting from the amount of detail possible in JC3IEDM and the 
multiple business rules that can be derived from the model incur high costs to implement 
the complete specification.  
 
NATO predicted that Communities of Interest (COI) would not be willing or able to 
implement the DEM specification in its entirety. The expectation is to fulfill the existing 
gap between the IPM community and the COIs, in order to improve the sharing of 
information among the various components of a military operation.  
 
In order to circumvent problems of DEM implementation in JC3IEDM, ADEM defines 
alternative methods for data exchange focused on current situation, preserving the same 
semantic basis of JC3IEDM and offering a paradigm shift for information exchange. 
With ADEM, it is possible to exchange information simply and extensively, through the 
parts of the model which are of value, thus facilitating communication between the COIs.  
 
ADEM aims to provide flexibility for data exchange options, using technologies 
commonly employed for system integration in Distributed Data Services, namely 
Publish/Subscribe, Request/Response and File Sharing. The simplification of information 
exchange by ADEM focuses on small discrete information structures that have 
operational values bound to battle objects, events, and associations between them. The set 
of information structures is not fixed. COIs may extend these information structures with 
specific content. The possibility of extension provides flexibility to ADEM allowing each 
of the C2IS to adopt extensions for the types of objects not considered by JC3IEDM. 
 
It could be possible that ADEM was proposed as an alternative to the direct 
interoperability between systems using relational database implementations (using native 
JC3IEDM models) synchronized by data replication. The substantial flow of information, 
necessary to maintain shared consistency between multiple databases, overloaded 
communication channels, curbing scalability. 
 
From a communication perspective, ADEM decomposes JC3IEDM maintaining its 
semantics. It is possible to use tailored messages, individually or in combination, in order 
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to exchange a minimum set of information. Each of the messages is complete in itself and 
it does not rely on information previously exchanged or to be provided in the future. 
Thus, ADEM message information is timeless and can be mapped to JC3IEDM entities. 
As an example, a message processing information about a Unit includes information 
about the following JC3IEDM entities: 
 

 UNIT 
 UNIT-TYPE 
 LOCATION 
 ORGANISATION-STATUS 
 OBJECT-ITEM-HOSTILITY 
 OBJECT-ITEM 
 OBJECT-TYPE 
 AFFILIATION-GEOPOLITICAL 
 REPORTING-DATA 
 REPORTING-DATA-ABSOLUTE-TIMING 
 SECURITY-CLASSIFICATION 

3.3. MIM 

 
MIP has developed the MIM from JC3IEDM. The MIM is a more abstract model focused 
mainly on the semantic and architectural aspects of information. To achieve this, it uses 
Unified Modeling Language (UML) and Object Constraint Language (OCL) notations 
and offers a component catalog with dozens of examples. In addition, the MIM adopts 
ontology in OCL and restructures the model through entity merging and association 
refactoring. 
 
MIM allows the emphasis to be placed on the models being brought closer to the C2 
business by enabling Capability-Based Approach and extension to be obtained through 
Model Driven Architecture technology tooling while maintaining operational 
compatibility with JC3IEDM. 
 
INTERC2 CB started its implementations using JC3IEDM (for requirement and process 
descriptions) and is at present transitioning to MIM. 

4. Software Technology 

 
The INTERC2 CB, based on SOA architecture, is an intermediate C2IS (middleware) 
that provides data exchange between systems routing ADEM messages in MD’s 
Operational Defense Network (ROD). Its effective functioning depends on interfaces for 
each of the interconnected systems, so that they mutually communicate, exchanging 
information according to C2 processes. 
 
The set of systems participating in a Joint Operation is complex because it constitutes a 
System of Systems (SoS). The operation model of the set should be based on the 
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exchange of information through self-contained technology-agnostic messages to avoid 
coupling between the members.  
 
This arrangement favors the architectural pattern of processing information in threaded 
stages. Messages are received by the system, checked, processed and forwarded to the 
recipient. This form of organization is consistent with SOA, The foundation of SOA [16, 
17] is the decoupling between communicating parties, allowing flexibility to adapt to new 
requirements or integrate into new systems. This architecture modularity is one of CB’s 
foundations. 
 
The technology adopted for implementing the CB architecture is Java [20]. The driving 
factors for this choice were maturity, portability, absence of licensing costs (low costs of 
acquisition) and availability of multiple suppliers. Portability is key for preserving 
software investment in the face of hardware changes. The maturity of this technology is 
verified in its reliability, processing efficiency and market reach, the latter being 
indispensable to obtain the necessary quality for C2IS military implementations. 
 
In order to fulfill CB requirements without incurring major software infrastructure costs, 
INTERC2 team adopted a SOA-based open source Enterprise Service Bus (ESB) to 
leverage library requirements. The Apache Software Foundation was selected as the 
provider for the software infrastructure after a comparative analysis of six open source 
software ESB products from which Apache ServiceMix [21] stood out. 
 
ServiceMix is made up of other Apache projects in a modular organization: 
 

 Apache Karaf [23] - OSGi Container; 
 ActiveMQ [24] - the messaging components; 
 Apache CXF [27] - the components for webservices (WS-*); 
 Apache Camel [26] - Domain Specific Language (DSL) for integration between 
 Apache OpenJPA [28] - Information Persistence/Object-Relational Mapping 

 
These modules perform the functions like queuing, communication, data transformation 
and persistence. The OSGi standard, created by the OSGi Alliance [21], makes it easy to 
deploy Java components with well-defined interfaces that are modular and versioned 
through explicit dependencies. The final artifacts, specific to the scope of the CB, are 
OSGi components. The possibility of the coexistence of components in different versions 
makes it possible to evolve component implementations and service interfaces.   
 
The configuration and integration of these components occurs through XML blueprints 
that reference web services, queues, and persistence components. The DSL is used for 
component implementation and only a few of the business rules – situations of greater 
complexity – were implemented in Java source code. The advantages of adopting DSL 
are clarity and ease of implementation of C2 rules. 
 
The architecture diagram of Fig. 2 show a functional view in modules with the software 
assets used. ADEM-based web services are described in Web Services Description 
Language (WSDL), using JAX-WS Java API for services. There are Request/Response 
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services that can be handled at different ports. The web services make use of normalized 
ADEM objects in messages, with few extensions specific to the MD's C2IS. 

 
Figure 2— Software Assets in a Modular View 

  

In order to ensure CB quality, automated unit and integration tests are performed for each 
component following Software Engineering best practices. Tests are designed to verify 
expected behavior, security and performance. A simulator for CB "black box" testing was 
also developed. This simulator connects CB endpoints and performs exchanges among 
web services according to the C2 defined processes. 
 
The layered organization allows the CB to adopt virtualization techniques by means of 
Virtual Machines (VM) that are restricted to specific functions. This arrangement also 
allows the adoption of service clustering as necessary.  
 
The current CB version uses one VM for data, one for integration and one for monitoring. 
VM techniques, in addition to portability, allows for modularity when changing 
components, so that data and monitoring services do not interfere with the integration 
services. Monitoring services and hardware status is centered on Zabbix Open Source 
[29]. Zabbix is a real-time monitoring software for enterprise applications, designed for 
management of metrics collected from servers, virtual machines and network devices. 
 
Messages flowing through the CB are serialized and persisted in a database based on 
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JC3IEDM. The JC3IEDM follows a relational organization, which is why a Relational 
Database Management System (RDBMS) is required for its implementation. PostgreSQL 
[19] was the RDBMS, chosen for data persistence.  
 
The base Operating System (OS) upon which all other services are deployed is CentOS 
[18], a mature community Linux distribution for enterprise projects. In order to ensure 
low coupling between modules, fault tolerance and stable processing during a period of 
intense interchange, CB adopts persistent Java Message Service (JMS) message queues 
(ActiveMQ). JMS is an Application Programming Interface (API) [25] in the Java 
Enterprise Edition (Java EE) platform for messaging-oriented middleware. Through the 
JMS API applications may enjoy in reliable messaging.  
 
The safety factor for the architecture is present in all layers, highlighting the modular 
aspect of the CB. VM peer-to-peer security is performed by the firewall intrinsic to the 
Linux Operating System kernel. The possibility of connections only occurs at known IP 
addresses and authorized ports. Firewalls, operating at the application level, are based on 
the Apache HTTPD Server, configured in proxy mode. 

5. Interoperability  

5.1 Current Interoperability 

5.1.1 Interoperability among Brazilian Armed Forces 

 

In compliance with the Commitment Term signed with SC-1/CHOC/EMCFA/MD, in 
2014 The Naval Systems Analysis Center (CASNAV) carried out the analysis and 
mapping of the Command and Control Process in Joint Operations, involving the three 
phases of the Joint Operations Planning Process (PPC).  The third phase, known as 
Planned Operation Control (COP) focus on the shared situational awareness, requiring 
interoperability between the C2 systems of the MD and AF. 

 
 

Figure 3 — Joint Operations Planning Process (PPC) 



10 
 

Based on COP phase processes, the requirements were listed, the product backlog was 
established and the first version of the CB was modelled and constructed. It demonstrated 
the possibility of establishing a data exchange service between SIPLOM and SISNC2. 
 
The choice of SISNC2 was due to the proximity of development teams, both in Rio de 
Janeiro, and technology differences. SISNC2, developed using Delphi1 in the 90’s, was 
able to connect to the CB which employs recent Java-based technology. Inter operation 
with SINC2 has been challenging because of the limitations of its legacy code base which 
require old RPC-style web services. Certifying technology independence has increased 
confidence of future connection with other C2IS of the Brazilian Army (“Exército 
Brasileiro”, EB) and the Brazilian Air Force (“Força Aérea Brasileira”, FAB), 
confirming SOA as correct choice for the CB. Fig. 4 shows the schematic interoperability 
diagram displaying CB and other C2 systems around it. 

 
Figure 4 — Schematic Diagram of the Interoperability Displayed Among Various C2 

 
 
 
In 2015, interoperability between SIPLOM and SISNC2 was established through the 
registration and exchange of battle objects position data, facilities and control features 
awarded to a JO, as well as the updating of the hostility and the operational situation of 
those battle objects and facilities.  
 
In its first version, the Communication Bus included the processing of information on the 
registry of military operations, battle objects deployed and their location information, 
operational situation and hostility. 
  
The ADEM message subset chosen for the current version of CB allows SIPLOM to 
receive information about the C2 systems of the AF and its type (UNIT and UNIT-
TYPE), location (LOCATION), hostility (OBJECT-ITEMHOSTILITY) and the 
operational situation (ORGANIZATIONSTATUS) of the battle objects in the JO.  
 

                                                 
1 Borland Delphi is now Delphi Embarcadero 
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The messages transmitted by the C2 systems from the AF and received by the CB adopt 
the XML schemas standardized by ADEM. These schemas represent the model according 
to which the information should be encoded as XML messages. These messages will be 
directed to the Web Services. XML schemas are made available as individual files. 
 
In 2017, FAB started the operation through the SPA-C2 system through the registration 
of singular operations (ACTION-TASK), aircraft (MATERIEL) and airports 
(FACILITY). 
 
In 2018, communication exercises with Brazilian Army (EB) were started, in the 
certification environment, using the C2 Peacemaker (“Pacificador”) C2IS. In this 
exercise, tens of thousands of daily reports (UNITs) were informed as a result of the 
tactical nature of the exercises.  
 
In the next version, information related to operation planning is being inserted: actions, 
tasks, synchronization matrix and targets. 

5.1.2 Naval War Simulator System 

 
The Naval War Simulator System (SSGN) was developed by a CASNAV team in 
conjunction with the Naval War College (EGN), and was used during simulated warfare 
exercises, both in analytical and didactic games. The AZUVER warfare exercise is a 
simulated JO where components of the BLUE country confront the components of the 
RED country. 
 
Its purpose is to improve the planning, coordination and control of JO. It is carried out 
annually by the Officers of the three Colleges of High Military Studies: Naval War 
College (EGN), Army Command and Staff  College (ECEME) and Air Force Command 
and Staff College (ECEMAR). 
 
During the AZUVER simulated JO, the Officers taking courses have the opportunity to 
exercise the knowledge acquired during the classes, performing all the functions and 
tasks – both those of a Joint Staff/Theater of Operations and of a Component Force, 
whether naval, land or air. Brazilian Navy Officers use SSGN. 
 
In 2018, through INTERC2 CB operation, the first step was taken towards SSGN 
interoperability. The required interfaces for the SSGN to communicate with the CB were 
implemented, allowing transmissions directly to SIPLOM, eliminating the need for 
reintroducing simulated information manually. This first exercise included the processing 
of operational data, objects of interest and reports. 
 
The INTERC2 CB used for the AZUVER exercise is an adapted “instance” where timing 
constraints have been relaxed to cope with the simulation environment, since the 
simulated “time flow” may be contracted and the simulation “wall clock” may move 
forward and backward.    
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5.2 Planned Interoperability 

5.2.1 RDS-Defesa 

 
The Software Defined Radio (“Radio Definido por Software”, RDS) [15] program carries 
out research and development of technological solutions that implement interoperability 
for the tactical level among Brazilian AF. The interoperability scenario for the 
application of the proposed solution involves the C2IS of the AF (tactical level), the C2 
system of the MD (strategic/operational level), CB and RDS.  
 
This scenario extends CB use to a functional version at the tactical level, through the 
exchange of standardized messages, having as communication infrastructure radio 
equipment that follows the RDS paradigm, forming a network between them. RDS was 
built on the SCA (Software Communications Architecture) standard as the layer for 
communication and integration of waveforms with hardware components. 
 
The SCA is a proposal of the Joint Tactical Radio System (JTRS) and consists of a 
framework whose purpose is to guarantee portability in different hardware platforms of 
the so-called waveforms, which allows interoperability between different radio systems 
of the RDS type. The SCA defines a set of interfaces to be used by waveforms for 
communication with hardware components. This standardization of interfaces makes the 
developed waveforms portable to any RDS that uses SCA, enabling the creation of 
waveform development companies and fostering the national defense industry. 
 
The RDS-Defesa project contributes to achieve interoperability in the tactical level of the 
AF, as well as to the action in the cyber space with freedom of action and security of 
communications. 
 
In this case, the goal is to amplify shared situation awareness in a military operation. 
Thus, CB and RDS systems contribute to achieve a shared situation awareness, in which 
the AF and the MD will interoperate in the tactical level. This constitutes a true SoS, 
something which amplifies the resilience capacity of the Forces during a joint military 
operation. The communication model is represented in the following figure. 
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Figure 5 — Schematic Diagram of the Interoperability Displayed Among Various C2 Systems 
 

6. Conclusion 
 

The quest for interoperability between AF C2IS and SIPLOM, particularly at the 
operational level in JO, is based on the use of IP, JC3IEDM and SOA. The INTERC2 
project implements C2 interoperability through the CB, allowing the establishment of 
data exchange services between the C2IS of the AF and SIPLOM. The CB helps achieve 
a shared situation awareness within the Operational Command in a Joint Operation. 
 
CB operational phase started 2017. The selection of SISNC2 was due to the proximity of 
support teams (both in Rio de Janeiro) and also to the technology differences between 
C2IS, which had to be certified as viable for interoperability. DELPHI-based SINSC2 
successfully exchanges C2 process information with SIPLOM using CB´s Java 
middleware technology. This success establishes a promising future interoperability 
among other C2IS even if  they differ in technology.  
 
The choice of SOA architecture contributes to integration, since one of its foundations is 
the decoupling between the communicating parties, allowing flexibility to adapt to new 
requirements or integration of new systems. The CB software infrastructure uses open 
source licenses, JC3IEDM data model, relational DBMS and web services based on 
ADEM. This standardization guarantees a common data exchange model and messages. 
The OSGi standard guarantees the coexistence of components in different versions, 
which makes it possible for both the evolution of CB components and the service 



14 
 

interfaces. The use of JMS queues ensures fault tolerance and stable processing during a 
period of intense data interchange. A Communication Interface was specified and 
informed the technical areas of each AF and SIPLOM in order to standardize connection 
between the C2IS and the CB. 
 
The initial INTERC2 project objectives were achieved by establishing information 
processing for location, hostility and operational situation of the battle objects deployed 
during Joint Operations. Message exchange among SIPLOM, SISNC2 and C2Cmb are 
operational at the essential level. However, the interoperability between MD and AF still 
need to go beyond those aiming higher maturity levels. For the next versions in 
development, services that allow processing of Synchronization Matrix data, information 
on capabilities and symbology service are expected. 
 
The quest for interoperability between AF C2IS and SIPLOM is evolving and now the 
INTERC2 team is seeking new possibilities. The joint project with RDS-Defesa is 
examining extending current interoperability to the tactical level as well. 
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