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Abstract 
 
The success of military operations has been shown to depend upon the capabilities and 

performance of a variety of inter-dependent networks including not only the technical 

networks associated with cyberspace (communications and information networks) but also 

social networks, the principle ones being the command and control networks whose 

characteristics and behaviors are shaped by the C2 Approach.   We refer to this collection of 

networks as a multi-genre Composite Network. C2 Agility experiments and case studies have 

conclusively shown that there is no single best approach to command and control (the design 

and operation of the command and control networks); that the most appropriate approach to 

C2 (solution to this design problem) is a function of the nature of the mission and 

circumstances.  Extending these findings to information and communications networks leads to 

a number of agility-related hypotheses related to multi-genre composite networks. First, that 

there is no single best approach to designing and operating the communications and 

information networks that support command and control. Second, that to ‘optimize’ C2 Agility, 

one needs to ‘optimize’ the agility of the composite network.   A related hypothesis is the agility 

of one network can, at least in part, compensate for a lack of agility of an inter-dependent 

network. Thus, in addition to the selection of a C2 Approach, one should simultaneously 

consider a set of design choices for the supporting communication and information networks.   

In other words, one should seek an integrated design of the composite network.  To 

experimentally explore these hypotheses one requires a focused campaign of experimentation 

and an instrumented infrastructure that can dynamically represent the network inter-

dependencies involved. This paper builds upon previous experiments that employed the DoD 

CCRP-developed ELICIT as the instrumented environment, ELICIT agents as the nodes of a 

C2/social network, and the tactical communication emulation capabilities of ARLs Network 

Science Research Laboratory (NSRL) to design an initial composite network agility experiment. 
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1. Introduction 
 
The success of military operations has been shown to depend upon the capabilities and 

performance of a variety of inter-dependent networks including not only the technical 

networks associated with cyberspace (communications and information networks) but also 

social networks, the principle ones being the command and control (C2) networks whose 

characteristics and behaviors are shaped by the C2 Approach.   We refer to this collection of 

networks as a multi-genre Composite Network.   C2 Agility experiments and case studies have 

conclusively shown that there is no single best approach to command and control (the design 

and operation of the C2 networks); that the most appropriate approach to C2 (solution to this 

design problem) is a function of the nature of the mission and circumstances.  Extending these 

findings to information and communications networks leads to a number of agility-related 

hypotheses related to multi-genre composite networks that need to be systematically and 

appropriately explored.   These hypotheses suggest that, in addition to the selection of a C2 

Approach, one should simultaneously consider a set of design choices for the supporting 

communication and information networks.   In other words, one should seek an integrated 

design of the composite network.   

To experimentally explore these hypotheses and the potential benefits of an integrated design 

requires the undertaking of a focused campaign of experimentation and an instrumented 

infrastructure that can dynamically represent the network inter-dependencies involved. This 

paper builds upon previous experiments that employed the DoD CCRP-developed ELICIT as the 

instrumented environment, ELICIT agents as the nodes of a C2/social network, and the tactical 

communication emulation capabilities of the US Army Research Laboratory’s (ARL) Network 

Science Research Laboratory (NSRL) to design an initial composite network agility experiment. 

This paper begins with an ‘orientation’ section that covers the basics of C2 and C2 Agility.  This 

is followed by an introduction to composite networks and the extension of C2 agility concepts 

to composite networks.   Next we present a set of Composite Network Agility related 

hypotheses and a design of an experiment to explore these ideas.   The paper concludes with 

the status of a campaign of experiments currently underway at ARL.  

2. C2 and C2 Agility 
 

Command and Control (C2) has been defined in a variety of ways [Alberts 2003, Alberts 2006, 

Alberts 2011]; common to these definitions is that C2 is about effectively and efficiently 

bringing available resources to bear in order to accomplish a mission.    There are a number of 

ways to accomplish the functions associated with C2 that have been employed by various 
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militaries over the years.   Some of these were, in retrospect, appropriate for the mission and 

circumstances, and others were not.   Case Studies and experiments have shown that the 

adoption of an appropriate Command and Control Approach can make the difference between 

mission success and failure.    The need to tailor one’s C2 Approach to the mission and 

circumstances at hand, while not new, has been more an idiosyncratic phenomenon than a 

systematic doctrinal practice.  This is beginning to change as more attention is being given to 

designing an appropriate C2 approach for a given mission and circumstance.   

Agility is defined as the capability to successfully effect, cope with, and/or exploit changes in 

circumstances1   This definition implies that one can be successful in a given mission under a 

specific set of circumstances; but that as the mission and circumstances change the enterprise 

may not continue to be up to the new challenge (remain fit).   Agility is about being successful 

when faced with a variety of mission and environmental changes and stresses.  The concept of 

agility can be applied to individuals, teams, organizations, collections of organizations, 

processes, systems, networks, and collections of systems and networks such are a composite 

network.  C2 Agility refers to the capability to identify, select and if necessary modify the 

current C2 approach (e.g. change information dissemination policies) and, when required, 

transition to an appropriate approach to C2; one that fits the mission and circumstances at 

hand.    

The C2 Approach Space, depicted in Figure 1, locates specific instantiations of C2 Approaches in 

a three dimensional space.2   Different C2 Approaches occupy different regions of this space.   

Two of these three dimensions shape and constrain the behavior of the C2 or ‘social’ network 

consisting of human nodes whose behaviors and links are, in large part, determined by the 

manner in which decision rights are allocated and the permissible (and feasible) interactions,.  

These network behaviors along with accesses to information (often tied to decision rights) and 

the performance of communication networks contribute to determining the flow of 

information and the resultant position on the third axis (dissemination of information).   

                                                      
1
 NATO Research Group SAS-085 on C2 Agility  provides this definition building upon an earlier definition, also 

developed as a result of international collaboration that did not include effect and exploit 
2
 These dimensions are not independent despite being depicted as such graphically 
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Figure 1: C2 Approach Space with NATO NEC C2 Approaches Depicted 

 
Previous research3 has shown that different approaches to C2 manifest different levels of 
agility, as depicted in Figure 2. 

 

 

Figure 2:  Agility as a Function of C2 Approach 

 

 

 

                                                      
3
 NATO SAS-085 Final Report on C2 Agility  
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The experiments that produced these results were not designed to vary the design 

characteristics or capabilities of the information and communication networks that support the 

C2/social network and hence their agility.   Rather, these experiments treated these networks 

as black boxes and simply varied their outputs.    Thus these results speak only to the ability of 

the C2/social network to be successful in a variety of mission challenges and circumstances 

given pre-determined performance characteristics of the information and communication 

networks.    

For example, the circumstance in which one’s information and communication networks would 

be under attack and thus have degraded connectivity were instantiated in these experiments by 

taking down C2/social links not but actually determining the result of a given attack on a 

network with a specific design and performance characteristics.     

3. Composite Networks and their Agility 
 

In the course of missions, C2 (social), information and communications networks dynamically 

interact with one another and their environments (see Figure 3). 

 

 
 

Figure 3: Composite Network Model Overview 
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These interactions create inter-dependencies and give rise to complex behaviors that need to 

be understood in order to ensure that they collectively support the mission at hand.   Thus,  the 

logical next step in these agility experiments entails building upon our current experimental 

capabilities to be able to simulate not only the C2/social network behaviors but to also to 

simulate the supporting information and communications networks and the interactions 

between and among these networks of different genres, that is, instantiate, simulate, and 

instrument a composite network.      

Because these inter-dependencies can significantly impact both individual and collective 

network behaviors and performance,  the design and operation of one network may need to 

take into consideration the design of the networks with which its interacts.   In other words, if 

these interactions prove to be significant, we will need to, as depicted in Figure 4, think about 

the collection of networks supporting military endeavors as a ‘composite network’ that is 

designed and operated in an ‘integrated’ fashion rather than focusing on the design and 

performance of a particular network in isolation from the networks that interact with it.   

Our model assumes that C2 – Social networks are supported by and interact with information 

and communications network.  Information networks are, in turn supported by and interact 

with communications networks. There are a complex set of interactions that occur within, 

between and among these network layers. As a result, the agility of the complex network may 

be a function of the agility of the individual layers as well as the relationships between the 

individual network layers.  For example, the ability of a C2 (social) network to adapt its 

behaviors to communications outages and thus successfully operate despite some outages 

increases its agility.4   This, in turn, would increase the agility of the composite network whose 

success is defined in mission terms.   The C2 network generates transactions and hence places a 

load on the supporting communication network. If the C2 network is capable of adapting its 

information sharing behaviors to situations with limited bandwidth, this translates to lowering 

the level of communications network performance that is necessary for success and hence 

translates into increased communications network agility.   These inter-dependencies suggest 

that the performance and agility of individual networks should be viewed holistically and that 

their individual design parameters can be traded off across network genres.   

Different C2 Approaches, when instantiated with communication networks with specific 

topologies and capabilities, constitute the design and capabilities of a military mission-focused 

composite network.   The ability to instantiate, simulate, and instrument such a multi-genre 

composite network will allow us to go beyond simply looking at C2 Agility in isolation and look 

                                                      
4
 Its agility is increased because it can operate over more of the endeavor space as one dimension of the endeavor 

space would be the damage to the communication network. 
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at the performance and agility of the supporting networks (layers) and how their performance 

and agility impacts C2 Agility.     
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4. Composite Network Agility Hypotheses 
 

The assertion that “the agility of the composite network is a function of the agility of its 

component networks is, of course, a testable hypothesis. This hypothesis and a set of related 

composite network agility hypotheses are enumerated below:  

H1: The Agility of the Composite Network is a monotonic function of the agility of its individual 

networks.   

H2: C2 Agility is limited by the agility of the information network which in turn is limited by the 

agility of the communications network: 

C2 Agility ≥  f (Information Network Agility) ≥ g (Communication Network Agility) 

H3: The improved performance of one network can compensate for a lack of performance in 

another network (e.g., more communications bandwidth will improve information timeliness) 

H4: The improved Agility of one network can compensate for a decrease in or lack of Agility in 

another network such that Composite Network Performance and Agility are maintained. 

(e.g.; the ability to cope with attacks on the communications network (maintain or recover an 

acceptable level of throughput) will prevent a degradation in performance that otherwise 

would have occurred in the information and C2/social networks) 

H5: Awareness of mission context can be exploited to improve the performance and agility of 

individual networks and the composite network. 

5. Design of a Composite Agility Experiments 
 
Progress in developing a better understanding of the dynamics of cross-genre network 

interactions (also referred to as interactions between and among network layers) has and will 

continue to be limited until a multi-disciplinary set of researchers 1) engage with one another in 

a multi-threaded campaign of experiments and 2) have access to a suitable instrumented 

experimentation infrastructure and set of analysis tools that enable researchers to collaborate 

with one another to systematically explore the numerous parameters that impact the design, 

performance and agility of a composite network.    

The task we set for ourselves in this paper is to design the first in a larger campaign of 

experiments to test the composite agility hypotheses identified in the previous section.  The 

nature of a campaign of experimentation is depicted in Figure 4. 
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A multi-threaded campaign of experimentation to explore the behaviors of composite networks 

is depicted in Figure 5. This campaign involves a comprehensive set of experiments examining 

inter-genre network concepts which all contribute to the assessment of mission success.  

Figure 4: Diagram of Campaign of Experimentation Activities and Products 
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Figure 5: Multithreaded Campaign of Experimentation: Increasing Knowledge, Understanding and the Ability to Predict and 

Control 

 
 

In this section, we provide our approach to measuring the agility of the composite network and 

its component networks.  With respect to each of the network genres, we identify specific 

parameters and metrics related to network design, performance, and the network endeavor 

space.  We do the same for the composite network.   Being able to instantiated these variables 

in a controllable environment will enable us to ascertain agility measures for each of the 

networks (or layers) as well as an overall measure of agility for the composite network.    With 

experimental results in hand, we can begin to systematically explore and understand the 

relationships between the agility of the networks or layers and that of the composite network.   

Figure 6 specifies, for each of the three network genres, selected design parameters, measures 

of performance, and conditions or stresses (dimensions of Endeavor Space) that impact 

network performance and hence will impact agility.  This figure also specifies, for the composite 

network, a measure of mission performance and the set of mission challenges (a required 

dimension of the Endeavor Space) that determine the agility of the composite network.  
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Figure 6: Composite Network Experiment Parameters 

 
 
The design parameters for each network, which are shown in Figure 6, are those configurable 

characteristics of the layer of which the network designer has control.  These parameters 

represent key concepts found from the constituent network layers (EMANE for communications 

and ELICIT for the other layers), while any other network concepts could be tested. The impact 

of these design parameters on network performance and agility are inter-related both within a 

given network genre and across genres.   In practice, the choice of these parameters and their 

values are often a reaction to previously observed or anticipated network stresses that may or 

may not still be accurate reflections of environmental conditions.  As a result, to maximize 

network performance, the choice of network design (configurations and capabilities) should be 

made to mitigate an adverse impact of potential environmental stresses or to take advantage of 

any conditions that, under certain situations, could result in enhanced performance. We assert 

that network ‘design for agility’ is a difficult problem with any network, and in particular, when 

considering the multi-genre or composite network.  

 

Communications Network Experiment Parameters 

 
First let us consider the communication network, the devices and communications link 

responsible for the transmission of data to and from network nodes to which information 

agents, websites and/or humans are connected and inter-connected. Communication network 

designers can control the bandwidth, topology or connectivity and throughput between nodes 

through the choice network size (number of nodes) and, in the case of radios or wireless 

networks, transmission power.  The role of a communication network is to ensure timely 



13 | P a g e  
 

delivery of messages.  Thus an appropriate performance metric for communications networks 

would be the message delivery ratio as a function of time, mdr(t) 

 

 

mdr(t)  = ΣMRx,I,j(t)/ΣMSx,I,j(t) 
 

where,   
 

MR(t) x,I,j =  the total task-related messages received by agents at time t 

MS(t) x,I,j =  the total task-related messages sent to agents at time t 

 
Communications Network Stresses are those events, conditions and/or circumstances that 

directly impact the connectivity and capacity of data links to handle workload and hence impact 

data flows. These stresses are vast and well-studied [Zhu 2004, Chen 1998, Durisic 2012]. For 

the communication network, we will stress the communications network by varying message 

size, available bandwidth and connectivity. 

 

Information Network Experiment Parameters 

 
The information-related capabilities responsible for disseminating relevant (task related) 

information, as requested or in anticipation of, individual task requirements; that is, getting the 

right information to the right places in a timely manner.  Information network designers can 

control which information processing capabilities they install.  We will consider the ability to 

compress messages based upon some awareness of the nature of the content and the needs of 

the intended recipient; an ability to hold and then release information based upon the available 

bandwidth and value of the information; and, an ability to understand a query and seek out 

appropriate information from a variety of sources.   The job of an information network is to 

ensure timely delivery of the appropriate information (acceptable quality).  Thus an appropriate 

performance metric for Information networks would be the information dissemination ratio as 

a function of time, idr(t): 

 
 

idr(t) =    ΣFD(t) x,I,j  / ΣFR(t) x,I,j 

 
where,   
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FD(t) x,I,j =  the total task-related facts received by agents as a function of time 

FR(t) x,I,j =  the total task-related facts required by agents as a function of time 

 
This formulation of idr(t) accounts for the possibility that information requirements change 

over time and thus it is possible that agents would require more facts over time. 

Information Network Stresses are those events, conditions and/or circumstances that directly 

impact the ability to disseminate quality information in a timely manner.  Stresses to the 

Information network include: the signal to noise ratio; damage to information sources, and the 

presence of misinformation.   

 

C2 – Social Network Experiment Parameters 

 
The C2 Network is responsible for ensuring that required tasks are accomplished to the extent 

possible given available resources and the circumstances that exist. In our experiment, the job 

of the C2 Network is to develop correct and shared awareness among the set of individuals that 

have decision rights. C2 Network design involves the selection of a C2 Approach and 

information sharing policy as well as appropriate team composition. A measure of C2 Network 

Performance is thus the extent of shared awareness relative to the required level of shared 

awareness (relative to assigned tasks) as a function of time, sar(t): 

 

sar(t) =    ΣSA(t) x,I,j  / ΣDR(t) x,I,j 

where, 

SA(t) x,I,j =  the total number of individuals whose awareness supports assigned decision rights 

at time t  

DR(t) x,I,j =  the total number of individuals with decision rights at time t 

 
This formulation of sar(t) recognizes the possibility that the distribution of decision rights could 
be dynamic.  
 
C2 Network stresses are those events, conditions and/or circumstances that directly impact the 

ability to develop situation awareness and shared situation awareness. Stresses to the C2 

network include: the cognitive load and trust.  
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Composite Network Parameters 

 
The design of the Composite Network is inherited from the designs of the single genre 

networks.  The objective of the composite network is to accomplish the assigned tasks while 

satisfying the mission-related shared awareness and timeliness requirements.  The 

circumstances involve the nature of the mission challenge. 

6. Design of the Initial Experiment 
 

Given the significant number of parameters (variables), identified in Figure 6, and the range of 

possible values that each can take on, a full factorial exploration requires a campaign of 

experimentation. Figure 7 identifies those parameters (in red) we will consider in this initial 

experiment and Figure 8 provides the specific values that these variables that we plan to 

instantiate and simulate in our first set of runs.  The parameter values in blue are those than 

form the baseline.  Baseline results are reported on later in the paper.  

 

 
Figure 7: Composite Network Experiment Parameters with parameters of interest in (bold red) 
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Figure 8: Parameters and Treatment values (with baseline values in blue) 

 

 

7. Composite Network Experimentation Infrastructure 
 

This experiment is being conducted in ARL’s Network Science Research Laboratory and is part of 

a larger Campaign of Experimentation by ARL researchers and participants in ARL’s sponsored 

initiatives (including the Network Science Collaborative Technology alliance and the Cyber 

Security Collaborative Research Alliance). Scott et al [2015] provide a more detailed description 

of this infrastructure 

The experimental results reported on here were generated utilizing an initial instantiation of a 

multi-genre network experiment framework that integrates integration various experiment 

platforms. The ELICIT platform simulation is used to represent the C2 network while 

CORE/EMANE provides a network emulation platform extensible mobile ad hoc 

communications network emulation (EMANE) [1].  When integrated, these 

simulation/emulation capabilities can support efforts to explore a variety of parameters and 

treatments that constitute an integrated design of a multi-genre network, the environment in 

which it operates and the mission challenges it faces in order to better understand the 

relationships between these network layers and composite network performance and agility. 

To integrate selected experiment platforms, a shim layer was developed within a CORE/EMANE 

infrastructure to translate data packets traveling through the simulated composite network and 
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its ‘operating’ environment. In alignment with the network science concept of a multi-genre 

network for a tactical environment, we consider a scenario where the interactions between and 

among networked users are mediated by a communication network infrastructure. This means 

that there is a network stack, similar to the traditional communication network OSI layer 

model. However, in this case, the “highest” layer on the stack is the social/cognitive layer, 

followed by an information network layer and then a communication network layer. Our 

example uses 3 layers, but many network layers can be represented. 

In order for the user to communicate with another user, we consider a network stack paradigm. 

In general, communication between users is done, beginning at the highest layer of the stack 

and the interaction is translated down the network stack, where the information is then 

transmitted across the communication channel to the lowest network layer on the receiving 

node’s stack and then the information is translated up to the highest layer of the stack. For our 

scenario, the user’s social communications is translated to an information layer representation 

of this data, and then this information is translated to a communication layer representation. 

Then, the information is passed over a communication channel to the receiving user. This is 

received by the communication layer of the receiving user and then this information migrates 

up to the social layer of the recipient. This process is shown in Figure 9. Specifically for our 

scenario, ELICIT is the social network layer. For the information network layer, we control some 

elements of the information in ELICIT and we also employ a QoI function to filter and or 

compress the size of the information packets being transmitted over the communication 

channel. CORE/EMANE represents the communication layer.  

 

 
Figure 9: Illustration of the network stack of communications for a multi-genre network 
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Figure 10: Diagram of the Network Science research laboratory showing the networked set of nodes, the communication 

channels and examples of which networks are being represented 

 
 

Figure 10 depicts a diagram of NSRL with showing node containers (#1, #2, …, #n-1, #n), ELICIT 

nodes (1.1, 2.1, … n-1.1, n.1) and CORE/EMANE nodes (1.m, 2.m, …, n-1.m, n,m).  

Communication between nodes is done through CORE/EMANE test and control channels. Each 

of the *.1 nodes represents a node in the physical terrain and the *.m nodes represent a node 

in the organizational network topology. The pipe in each node represents a generalized shim 

translating all inter-node communications. With appropriate shim interfaces between network 

layers, this framework can support m network layers.  
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8. Experimental Findings 
 

While it will take some time to complete all of the runs specified for the initial experiment 

described in Section 6, this paper presents the results of the two baseline runs. These baseline 

runs, using the Composite Network Experimentation Infrastructure, described in Section 7, 

should produce results that are comparable to previous ELICIT baseline results from the ELICIT 

‘stand-alone’ environment.   The only substantive difference between these two pairs of 

experimental runs is that the factoids used in the stand-alone version of ELICIT were simply text 

messages while in the composite network simulation ELICIT factoids come in a variety of sizes 

meant to represent reports, photos, and videos which will have a significant impact on 

communication delays and thus be amendable to various information processing treatments 

(e.g. compression, prioritization).   

 

Initial Runs and Results 

 

Figure 11 compares the times required by the Hierarchy and Edge, employing a share-only 

information policy, to develop the first correct solution using the Composite Network 

Experimentation Environment as a function of available bandwidth.   
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Figure 11: Time to First Correct Solutions vs. Available Bandwidth 

 
 

As can be seen from Figure 11, the Hierarchy requires less bandwidth to develop a timely 

solution than a share only Edge.  This result was expected since the Edge organization is 

designed to maximize shared awareness.  This generates significantly higher information 

sharing requirements.   Accordingly, the Edge is usually implemented with a Post Only policy 

designed to minimize the transactions involved and thus minimize bandwidth requirements.    

This set of baseline runs, with a share only Edge allowed us to make sure that the simulation 

was providing reasonable results (delays as a function of message traffic and available 

bandwidth).   

Figure 12, taken from the same set of runs, looks at the development of shared awareness, 

measured by the number of individuals who develop a correct solution within a fixed window of 

opportunity, the length of which is a controllable variable. The Edge, as designed, develops 

complete shared awareness (in these simulations 17 individuals are involved) provided 

sufficient bandwidth is available.  Even at quite low bandwidths the Edge develops far greater 

shared awareness than the Hierarchy.    
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Figure 122: Shared Awareness as a function of Available Bandwidth 

 

Previous stand-alone ELICIT experiments with agents, operating in effect with unlimited 

bandwidth, generated comparable results.   Edge C2 approaches developed total shared 

awareness while the Hierarchy generated only one correct solution (1.00 v .059) under these 

low stress conditions (industrial age challenge, normal noise, low cognitive complexity, no 

network damage) and the  Hierarchical developed a correct solution in a more timely manner 

(.809 v .200) 5.   These comparisons constitute the first of a number of validation checks to help 

us ascertain whether the simulation environment was working as expected.   

 

 

 

 

 

 

                                                      
5
 Alberts, David, The Agility Advantage (2011) Figure V-18 
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Exploring Agility: Planned Runs 

 

In order to be able to derive the measures of Agility for each of the Composite network’s single 

genre networks and for the Composite Network, appropriate Endeavor Spaces are required.  

These Endeavor Spaces, in effect, determine the circumstances and conditions under which 

each of the treatments must be simulated.6   Figure 13 makes a distinction between those 

experimental parameters considered to be ‘circumstances’ and the network design parameters 

that define the ‘treatments’. 

 

 

Figure 13: Composite Network Endeavor Space 

 

                                                      
6
 If it turns out that a given treatment produces unsatisfactory results for a given stress level then in practice one 

does not need to simulate more stressful conditions but can assume that they would also produce unsatisfactory 
results.   
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Figure 14 depicts the Endeavor Space that will be used to assess Composite Network Agility. 

This Endeavor Space has 486 cells, each representing a unique combination of ‘circumstance’ 

parameter values.  For this experiment, there are 108 treatments that could be simulated for 

each unique circumstance. 

 

 
 

9. Summary and Concluding Thoughts 
 

The US Army Research Laboratory is involved in both network science and cyber security 

research in order to gain a better understanding of the behaviors and performance of 

composite (multi-genre networks) operating in stressed and contested environments.   

These programs, collaborations of industry, academics and government researchers include 

experimentation. To facilitate and enable the necessary experiments, ARL is in the process of 

enhancing its Network Science Research Laboratory. This paper demonstrates that the initial 

instantiate of a composite network and supporting analysis tools is capable of supporting such 

research.   In order to be able to complete the full set of runs necessary for a full factorial 

experiment with the parameters identified in Figure 6 , more capability  will need to be added 

to the current NSRL.   

Operational approaches that will benefit from results of this work fall into system of systems 

analysis methods. For example, systematic approaches to characterizing composite network 

agility include METT-TC (mission, enemy, terrain and weather, troops and support available-

Figure 14: Composite Network Endeavor Space 
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time available, and civil considerations), PMESII-PT (political, military, economic, social, 

information, infrastructure, physical environment, time) systems. 

These experiments will enable the study of composite agility experiments at finer granularity, 

but we envision the data collected to be useful in shaping future experiments and contributing 

to an accumulation of results that support a variety of Composite Network analyses.  This  

current instantiation leaves is extensible in that other platforms can be incorporated into this 

experimentation environment to provide seamless integration between a variety of networked 

applications. With these capabilities, the potential insights gained from this framework and 

associated experiments can bring great impact to the design and control of C2 networks.  
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