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“Born joint”—developing
new systems to meet
joint capabilities—is the
preferred way of ensur-
ing future systems, es-

pecially C4ISR (command, control,
communications, computers, in-
telligence, surveillance, and recon-
naissance) systems, are interoper-
able. However, if the systems are
already developed and in the field,
two options exist to break Service
stovepipes. Systems can be made
interoperable by providing addi-
tional functionality to enable the
required information exchange.
This option is especially viable when the systems provide
distinct/unique capability to the warfighter. If the systems
provide a similar capability, the better option may be to
converge to one. When a system already exists, a Service
can “adopt joint.” The Army, Marine Corps, and to a lim-
ited extent, Special Operations Command (SOCOM), have
recently made the decision to adopt each other’s tactical
command and control (C2) and situational awareness (SA)
systems of record in order to improve interoperability for
the ground force. In this article we will lay out the process.
Our purpose is not to recommend a how-to approach or
to discuss in detail the technical challenges faced, but to
provide a case study of the process and to discuss key
enablers to overcoming obstacles.

Defining the Problem with Authority
Operation Iraqi Freedom highlighted the limiting fact that
Army and Marine Corps C2/SA systems at the tactical
level were not interoperable. As the Army moved towards
Baghdad on the west side of the Tigris/Euphrates Valley,
it could not “see” or effectively exchange digital infor-
mation with the Marine Corps units moving north on the
east side. The Army’s systems of record were Maneuver
Control System at the tactical operations center (TOC)
level and Force XXI battle command brigade and below
(FBCB2) at the platform level. The Marine Corps systems
of record were Tactical Combat Operations for its opera-
tions centers and Digital Automated Computer Terminal

at the platform level. Both Tactical Combat Operations
and Digital Automated Computer Terminal shared C2 Per-
sonal Computer as their base software (also known as
the Joint Tactical Common Operational Picture Worksta-
tion (JTCW)). The Army and Marine Corps systems were
interoperable with the global command and control sys-
tem (GCCS), which allowed for information exchange at
higher echelons; however, these tactical systems were not
designed to be interoperable with each other.

This limitation was well-known before initiation of com-
bat operations and was mitigated to some extent by the
limited use of FBCB2 blue force tracking within the Ma-
rine Corps, as well as other efforts to improve integration
of the common operational picture at the theater level.
These fixes were based on operational necessity but did
not solve the long-term problem from a system or pro-
grammatic level. In fact, the problem is still present in
theater today. The task organization for the recent offen-
sive operations in Fallujah required a force mix of seven
Marine Corps battalions and two Army battalions. Dur-
ing execution, none of these battalions could exchange
digital information with the others.

The Services recognized the need to improve, at a mini-
mum, the extent to which each could see the others’ blue
force tracking information (the location and identifica-
tion of friendly units) and so took steps to solve the prob-



lem. Real momentum began when the Joint Requirements
Oversight Council issued JROC Memorandum 161-03
(June 13, 2003), which requested that the vice chief of
staff of the Army and the assistant commandant of the
Marine Corps provide an integrated briefing on converg-
ing efforts for achieving a single joint capability. Joint
Forces Command OIF Lessons Learned Change Recom-
mendation also captured the need to improve. Authori-
tative direction (such as from the Joint Staff) and JFCOM
support are the first key enablers in adopting joint.

Vision and Direction
Armed with the direction from the Joint Staff and feed-
back from the warfighter, it was now incumbent upon
both Services’ headquarters staff to provide direction to
their respective Service on how best to meet the intent
of JROCM 161-03. As with any problem-solving process,
a key first step is listing facts and assumptions. The key
fact bearing on this problem was that preliminary reports
from both Services in theater indicated that the Marine
Corps’ C2 personal computer and the Army’s FBCB2 had
performed well during combat operations. Initial direc-
tion from both headquarters staffs was based on the
premise that the best method for converging the ground
force toward a single capability was to use the same sys-
tems. This assertion became the vision for the joint ef-
fort: Adopting the same systems—specifically JTCW for
command posts and FBCB2 for platforms—would pro-
vide the most efficient path towards interoperability from
a performance, schedule, and life cycle cost standpoint.
Both Services were invested in their current systems of
record. A clear definition of the problem and direction
from the Services’ headquarters staff provided the next
key enabler.

JROCM 161-03 provided broad direction. The Services
worked with the Joint Staff to develop a more effective
problem statement. First, although the JROCM was ad-
dressed specifically to the Army and Marine Corps, it be-
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came clear that a ground solution
needed to include the Special Op-
erations community. Air Force and
Navy involvement was desirable,
but this initial effort would focus
solely on the ground, with the un-
derstanding that a converged
ground solution would provide a
far improved baseline for follow-on
air-to-ground interoperability ef-
forts. Next, the JROCM specified
only blue force tracking as a capa-
bility; however, to operate effec-
tively in close proximity, the ground
force required not only knowledge
of each other’s blue locations, but
also the ability to share additional
SA, such as reported enemy loca-

tions and obstacles, and to exchange C2 messages. Fi-
nally, the JROCM did not provide a timeline for conver-
gence, but given the ongoing operations in support of
operations Enduring Freedom and Iraqi Freedom, it was
understood that schedule would be a major driver for the
effort. The resultant problem statement was to develop
a single capability for the exchange of C2 and SA infor-
mation within the ground force as soon as possible. This
problem statement also effectively bounded the problem
by limiting the effort to the ground force, focusing on C2
and SA exchange at the tactical echelon and establishing
schedule as a driver.

Organize to Solve the Problem
Given the vision of convergence with schedule as a met-
ric, the effort moved towards developing courses of ac-
tion to solve the problem statement. First, we divided the
problem in two: the battalion and above (BAA)/command
post team had the mission to investigate converging the
Marine Corps’ JTCW and the Army’s maneuver control
system to the JTCW; the brigade and below (BAB)/plat-
form team had the mission of investigating converging
the Army’s FBCB2 and the Marine Corps’ Digital Auto-
mated Computer Terminal to FBCB2. We then further di-
vided these two teams into three workgroups each: ca-
pabilities, technical/architecture, and programmatics.
Converging was a complex, multi-Service problem. De-
veloping several workgroups had the benefits of break-
ing the problem into interdependent segments that could
fully develop courses of action involving Army, Marine
Corps, and SOCOM subject matter experts from multiple
disciplines. However, the separation of BAA and BAB would
prove awkward as the convergence effort progressed, as
we shall see later.

Importance of the Capabilities Workgroup
We initially made the mistake of underplaying the im-
portance of the capabilities workgroup by assuming that
since the systems in question were already fielded, the
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requirements would be well-known. In retrospect, how-
ever, this workgroup provided the absolutely critical first
step of ensuring that any materiel solution meets the
warfighter’s capability needs. Combat developers from
the Army, the Marine Corps, and SOCOM scrubbed the
existing requirements documents and found a very large
degree of overlap between the two Services’ operational
requirement documents for the command post systems
and the two Service ORDs for the platform systems. This
analysis from the combat developers provided further
validation that convergence was a viable course of action.
The combat developers then discussed must-have capa-
bilities required for one Service to accept the other Ser-
vice’s system. Finally, the capabilities workgroup estab-
lished early on that the converged solution was unlikely
to meet special operations forces blue force tracking ca-
pability requirements for some elements of the special
operations forces community. In order to keep the over-
all convergence on timeline and provide a capability to
the majority of users, interoperability with those special
operations forces elements was deemed outside the scope
of this problem and approached by different means. 

The efficiency of the capabilities workgroup depended
on several factors. First, the combat developers remained
capability-focused and systems-agnostic. Neither Service
based its analysis on what its current system could do,
but on what it needed to do. Equally important, the com-
bat developers adopted the positions of no new capabil-
ities beyond what was in the current Service ORDs and
of joint interoperability as the ultimate goal. New re-
quirements would have put the schedule at risk, added
cost, and were not within the scope of what we were
asked to investigate. The next key enabler for adopting
joint  is support of the user, both from the Services’ com-
bat developers and the combatant commands as repre-
sented by JFCOM.

Technical/Architecture Workgroups Uncover
Key Issues
Provided with known capabilities and each Service’s must-
haves, the technical/architecture workgroups for BAA and
BAB began developing technical solutions. The architec-
tures developed for this effort were, in many cases, the
first joint views of how C2 and SA are exchanged cur-
rently and how they could be exchanged after conver-
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gence at tactical echelons. This workgroup was the first
to uncover one of the flaws in our process to date. Up to
this point we were focused on applications only, con-
verging one Service to JTCW hardware and software and
the other Service to FBCB2 hardware and software. The
architecture effort uncovered the second- and third-order
effects of exchanging applications and the other layers
that would need to be addressed to ensure interoper-
ability. The most salient issues uncovered were: 
• The Army and Marine Corps had very different com-

munications architectures; even after converging ap-
plications, data would not be exchanged until a com-
munications bridge between the architectures was
developed and fielded.

• The Army, Marine Corps and SOCOM had different poli-
cies for the classification of SA information;  data would
not be exchanged until these policy differences were
resolved. 

• The Services had different methods of managing data;
data management schema would need to be aligned
to allow for exchange. 

Communications architecture, security, and unit refer-
ence number management workgroups were formed to
address these issues. In each case, JFCOM played an im-
portant role by leading the workgroups and providing a
neutral viewpoint. For the purpose of analyzing courses
of action, the technical/architecture workgroup analyzed
what additional development was necessary for JTCW
and FBCB2 to meet both Services’ ORDs and must-haves.
Ensuring that the full problem is understood—including
materiel, standards, and policy implications— by a multi-
discipline team of neutral subject matter experts involved
is also a key enabler.

Programmatics Workgroup Develop Cost
and Schedule
Armed with this initial estimate of the scope of effort re-
quired to develop the converged solution, the program-
matics workgroup developed a proposed cost and sched-
ule, ensuring that only “delta costs” associated with
convergence were considered in the course of action de-
velopment. In other words, both Services had an exist-
ing funding stream for their system of record. That fund-
ing included, in some cases, hardware refresh, software
sustainment, testing, and training resources. For instance,

both the Marine Corps’ JTCW and
the Army’s maneuver control sys-
tem software was Microsoft Win-
dows®-based and hosted on a lap-
top in the command post. Refresh
of laptops was not a cost included
in the convergence cost because
the Army would need to resource
this requirement regardless of con-
vergence. Conversely, providing ad-
ditional functionality to JTCW to en-



sure it met the Army’s capabilities was included. The pro-
grammatics workgroup also identified the schedule that
would quantify the “soonest” in the problem statement.
They identified contributing external schedule drivers and
development, testing, and fielding timelines. The most
important external drivers were OIF rotation dates, sched-
uled hardware refresh dates for the Marine Corps Digital
Automated Computer Terminal, and the Army software
blocking milestones. This workgroup provided the asso-
ciated cost and schedule for the courses of action we
would brief for decision.

Providing Governance: The Army Marine
Corps Board
With courses of action developed that included cost, sched-
ule, and performance implications, the next step was to
select one course for execution. The key enabler here is
to have a body with the authority to make that decision
and enforce it. We were extremely fortunate in this case
to have the recently established Army Marine Corps Board
available. The AMCB was chartered in January 2004 to
“identify, develop, review, and resolve issues with
Army/Marine Corps concepts, capabilities, Service-
approved requirements and programs.” The Army deputy
chief of staff G-8 and the Marine Corps deputy com-
mandant, programs and resources, serve as co-chair with
permanent membership from Army and Marine Corps
operations, combat developers, and materiel developers.
The AMCB meets monthly at the 06 level, the one- to two-
star flag officer level, and the three-star flag officer level.
This board, expanded as required with SOCOM repre-
sentation, was extremely well-suited not only for approving
the convergence plan but also for directing the budget-
ing of required resources to accomplish the development
of the joint solutions.

Through 2004, we briefed the AMCB on three separate
occasions to obtain decisions in support of the BAA con-
vergence, the BAB convergence, and a strategy to resolve
the security policy differences between the Services. We
were now ready to return to the JROC, per JROCM 161-
03, and respond on how the Services would resolve the
blue force tracking issue. The JROCM provided the final
endorsement in JROCM 163-04, which stated: “The
JROCM approved the Army-Marine Corps convergence
plan to achieve a single capability based on existing Ser-
vice capabilities documents. The Army will adopt the
JTCW application for tactical command posts and the Ma-
rine Corps will adopt FBCB2 for both platforms and dis-
mounted applications.”

JROCM 163-04 and the minutes from each of the three-
star AMCBs provided a written record of the decision to
converge. However, memoranda of agreement (MOAs)
between the Services were necessary so both Services
could understand and agree to the details of their pro-
posed cooperation in the joint development and who had
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lead for each effort. The appropriate combat developer
and materiel developer in the Army, Marine Corps, and
SOCOM signed the MOAs at the two- to three-star flag of-
ficer level. The MOAs established a joint operational re-
quirements workgroup and a joint configuration control
board for BAA and BAB, and they identified the AMCB as
the final authority for adjudicating any problems that
could not be resolved by these two bodies. Again, the ex-
istence of the AMCB greatly facilitated overcoming chal-
lenges to convergence. The final key enabler is docu-
mentation through minutes and memoranda signed at
an appropriately senior level to ensure the agreement
holds over the life of the process, since there will invari-
ably be changes in leadership.

Expectation Management
The decision to converge and how to converge are re-
quired initial steps. Now, perhaps, the most difficult steps
can begin, further complicated by the large number of
stakeholders. Not only are the typical players involved
from both Services and SOCOM, but also, as a result of
the high-profile nature of converging, the development
has the interest of the Office of the Secretary of Defense,
DoD, and the Joint Staff. Already some issues have arisen
during the early development.

As stated earlier, the separation of BAA and BAB, while
useful early on to develop decision-quality information,
is now proving to be dysfunctional. To ensure the devel-
opment of a truly seamless solution for the tactical ech-
elons, the BAA and BAB joint configuration control boards
are converging into one board to ensure interoperability
between the command post and the platform. Addition-
ally, there is concern that the joint materiel solutions, al-
though based on legacy requirements documents, must
be developed to satisfy emerging capabilities such as net
centricity and compatibility with the joint C2 program.

Much work remains. To bring the “adoption” analogy full
circle, difficult as the decision and process to adopt a child
are, they are by no means an end state. Raising children
after adoption tends to have second- and third-order con-
sequences of its own. Similarly, the decision to converge
to a single capability will have challenges of its own
throughout development and fielding. However, the de-
cision and process for converging materiel solutions
among Services opens lines of communication and cre-
ates healthy dependencies—and the corresponding trust—
to continue movement towards meeting the combatant
commander’s requirement for joint forces equipped with
interoperable systems.

The authors welcome comments and questions and
can be contacted at james.henry.smith@us.army.mil
and sweeneymm@hqmc.usmc.mil.


