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Executive Summary:

SEAPOWER 21 FORCENet envisions the development of composable open Information Technology (IT) service-oriented architectures that can be scaled to meet requirements. The current organizational structure has limited horizontal communications and rewards the development of monolithic stovepiped IT solutions. This paper intends to propose scalable and composable open IT organizational enhancements that will improve horizontal communication within the Department of Navy (DoN) Acquisition Commands. A composable architecture is defined as a building block designed with open standards that a future developer can use with complete fidelity.


The current acquisition framework and uncoordinated funding sources lead to multiple non-composable organizational elements that duplicate the creation of information system architectural components and does not support the CNO’s FORCENet vision. For example, because of disconnected funding sources and no interactive databases, PEO Carriers could be working on a multi-level security network at the same time PEO C4I and Space is working a similar project. Consequently, both programs are operating in a knowledge vacuum. While parallel efforts are a great mitigation strategy, the waste in dollars is clearly realized. To fill the knowledge vacuum, this paper proposes an automated solution and a three-phase implementation plan.

Team Beagle first worked to define the operating environment a solution must succeed within. In any solution, scalability needs to be a prime driver. The definition of scalability in this paper refers to the ability to leverage resources most efficiently and rapidly. It was also recognized there is a need to automate the knowledge sharing to scale post-industrial organizations competing in today’s hyper-competitive age. The automated solution proposed requires the ability to replicate the advantage gained from an initial pilot.


Team Beagle developed an acquisition process model that uses an integration mechanism to automate horizontal communications. A three-phase implementation plan was developed to capture the need to map communities of interest (COI) in near real time leveraging commercial off the shelf technologies at a minimal cost.

Problem Statement

This effort intends to propose scalable organizational enhancements that will improve horizontal communication within Department of Navy (DoN) Acquisition Commands. The current organizational structure limits horizontal communication and rewards the development of monolithic stovepiped Information Technology (IT) solutions as contrasted to the vision specified in the Chief of Naval Operations FORCENet development of composable, open, service oriented architectures. The current acquisition framework and uncoordinated funding sources lead to multiple organizational elements that duplicate the creation of information system architectural components. Given the constraints of organizational structure and stovepiped funding allocation, how can we enhance the existing system to provide a more effective organization? This is the heart of the issue to be addressed.

FORCENet and Global Information Grid (Enterprise Services) (GIG-ES) design documents call for the creation of a composable, open, service oriented information system architecture. This means that each service offered on the global network will leverage the existing services to provide enhanced functionality, and that the standards for communication between services are open and available to all information providers and consumers on the global network. Unfortunately, many systems built today are architectural stovepipes that depend on proprietary communication within the various services utilized within their monolithic application. There is little incentive to provide a system that is decomposable, since this means end users may not require the installation of a complete monolithic system. A composable architecture built on open standards means a future application developer can use the file storage service and/or an email service provided by a monolithic application without the need to purchase the complete system. This strikes at the heart of profits made by cooperation selling systems. The business model for selling parts of a system is not as strong and self-sustaining as the model for selling complete sole source, monolithic, systems. It is, however, in the best interest of the government to drive the design of FORCENet compliant systems. Keeping each deliverable service small, the barriers to entry for a new provider are significantly lower. Lowering the barriers to entry facilitates competition. These same application providers can leverage the reusable services based on open standards already available on the global network, which will drive the overall development costs down. Application providers would only need to develop those services which are unique to the capability to be provided rather than all the fundamental building blocks of an IT solution. 

Adherence to the FORCENet and GIG-ES design documents can yield enhanced competition and simplified application development on a global network. However, the lack of horizontal coordination between application providers makes production of applications that depend on services provided by another systems command or commercial provider very difficult. Team Beagle's goal is to propose solutions that enhance horizontal communication within the acquisition commands. 

What is the environment?

To intelligently recommend solutions, Team Beagle first worked to define the environment a solution must succeed within. Proposed solutions to the issues addressed should consider the following:

Assumptions:

1. Providing composable building blocks for our systems will enhance our ability to deliver capability to the warfighter in terms of cost, schedule, interoperability, and performance. 

2. The acquisition commands reward program managers for delivery of complete systems. The FORCENet vision mandates delivery of composable services enabling object re-use as Government Off The Shelf (GOTS) or Commercial Off The Shelf (COTS) in follow-on applications.

3. The existing organizational structure of our acquisition commands does not facilitate horizontal communication between performers. Our organizational structure is centered on developing complete applications where efforts are focused to develop redundant components in many different projects and programs.

4. Major changes to organizational structure and acquisition processes are costly. These changes are usually resisted by the existing organization. 

5. Fine tuning organizational structure is often more cost effective as it avoids the shock effect on employees. 

6. Selection of the metrics to measure the effectiveness of organizational enhancements is difficult, but required to utilize the scientific method.  

7. The scalability of organizational enhancements drives success of the organization.

Defining scalability and implications of scalability:
In any solution, the scalability needs to be a prime driver. The ability to scale will determine what is successful in the future as it has in the past. Scalability means the ability to quickly replicate goods, systems, or thought models. Scalability is the ability to leverage resources most efficiently and rapidly. 

The cause and effect between scalability and success is true in war and in business. During WWII the Allies dominated in two theaters because the United States of America could scale industry to produce more men, material, and food than the Axis Powers. This was the epitome of industrialism, scaling the production of material goods to an extent never before seen. Today, the scalability of knowledge superiority is the post-industrial age key factor.  Operation Iraqi Freedom (OIF) was largely successful because of the DoD’s ability to scale information technology and share the collected data between users. The U.S. military had better industrial age technology, better training, and better leadership; however this does not account for the completely lopsided victory. The biggest advantage was in the scalability of our knowledge superiority. We leveraged the information resources to generate knowledge at a rate that did not permit the enemy to take the initiative for more than a few minutes at a time. 

In the business world, Wal-Mart is a dominant retail store because of the efficiencies realized by tightly coupling their knowledge management architecture, and integrating their inventory management with their suppliers. Wal-Mart is able to quickly grow because of a combination of efforts: Large stores in central locations are able to scale the customer base at a faster rate than small stores in city centers; Tightly coupled, automated, supply lines eliminate much human intervention and permit more rapid growth than the previous supply systems of the industrial age. 

Root Cause Analysis

Congruence Model Methodology

The Congruence Model, developed by Peters and Waterman in collaboration with McKinsey and Company, Harvard Business School, and Stanford Business School was used to identify the root causes of the inefficient horizontal communication in the current formal organization, to include the critical processes, culture, people, and executive leadership.
 

This model provides a disciplined approach to the diagnosis of organizational problems and to the overall monitoring of organizational performance. Additionally, it provides a framework for interpreting the root causes, how they can be resolved, and identifies areas that need to be changed to improve the organization.

[image: image1.emf]Formal  Organization

Culture

People

Critical  Processes



Capabilities



Competencies



Component  Tasks



Norms / Values



Behavior

“Soft

Ware”

Strategy,  Objectives

Vision

Executive

Leadership

“Hard      Ware”

Formal  Organization

Culture

People

Critical  Processes



Capabilities



Competencies



Component  Tasks



Norms / Values



Behavior

“Soft

Ware”

Strategy,  Objectives

Vision

Executive

Leadership

“Hard      Ware”


Figure 1 - Congruence Model

Acquisition Process Model

To provide a framework for applying the congruence model, Team Beagle adopted a simplified acquisition cycle model (Figure 2). The model captures the sequential nature of the acquisition cycle, but does not show the multiple parallel instantiations of the model. For instance, if two sponsors were funding one capability, or two acquirers were funded to provide a system or service, these instances are not captured by this simplified model.  
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Figure 2 - Acquisition Process Model

(1) The model must operate within the legal and organizational directives such as the Federal Acquisition Regulations (FAR) (1984).
 

(2) “System” refers to any Program of Record (POR) or project that contains hardware, software, and logistical support providing a product. 

(3) “Capability” refers to the competence and ability of the developed system. 

(4) “Sponsor” refers to the DoD component responsible to provide funding support in accordance with the FAR acquisition process.

(5) “Acquirers” refers to Systems Commands. Examples are Space and Naval Warfare Systems (SPAWAR), Naval Sea Systems (NAVSEA), In-Service Engineering Agent (ISEA), etc.

Root Causes

Applying the Congruence Model and within the framework of the Acquisition Process Model what are the impediments to seamless coordination between the various performers and sponsors? 

Why, why, why?

· Funding Structure

· Sponsors do not integrate sub-efforts well

· Sponsors operate in their own stovepipes

· Sponsors do not drive interoperability at the micro-level

· Sponsors are de-coupled from acquisition commands

· Programs Are Efficient Locally (sub-optimization)/It Is Not Easy

· Organizational structure limits horizontal communication

· Lack of knowledge of other systems

· Lack of market knowledge limits Analysis of Alternatives (AoA) effectiveness

· Lack of interoperability Key Performance Parameters (KPP)

· Turnover (people)

· Lack of knowledge of other efforts

· Contractor Motivation/Business Model

· Produce "proprietary" stovepipes to protect future business.

· Do not produce composable systems that are released into the "wild". 

· Rice Bowls (control of own domain)

· Cultural Inertia

· Rewards System not focused on interoperability

· Leaders will drive this if they have the knowledge of what is possible with new composable systems

· Root cause: Training of the leaders. 

Rewards for program managers are power and promotion. Power is translated from dollars and promotion results from pleasing the boss. To influence this, both the sponsor and the local boss need to operate from an informed common vision. 

· Interoperability/Cooperation Is Not Easy

· More coordination with people not under your control

· Need to know and security barriers 

· Market Analysis is complex and challenging (knowledge of existing systems)

· Legacy Infrastructure

· Add Bolt-ons

· Do not Redesign

· Poorly coordinated automation encourages stovepiped designs.

The summary of the above indicates our hierarchical systems commands are not aligned to facilitate the production of components envisioned in the FORCENet documentation. Root cause impediments include: 

· stovepiped funding 
· lack of incentives for coordinated efforts (easier to just produce the whole system than leverage other efforts)

· lack of an effective integration tool for viewing the efforts of the various performers

The organizational constraint of stovepiped funding is too big a problem to tackle in the near term. It would require major DoD reorganization and yield significant negative consequences with respect to performance of the organizations affected. The issue of aligning incentives with organizational goals will likely resolve itself with the indoctrination of our senior leaders. However, the lack of visibility into the efforts of various performers could be started today for relatively little funding. The following discussion addresses the issue of increasing visibility into the efforts of the acquisition command's performers and then how this initial effort may lead towards a natural reorganization of our systems commands with minimal negative consequences. 

Solutions

Remembering that long-term successful solutions are those that scale well, the following solutions are recommended: 

· Automated Integration Mechanism (AIM)

· Implementation of a matrix organization

Automated Integration Mechanism (AIM):

Considering the following:

· People do not scale as well as manufactured systems;

· Information yielding knowledge is the coin of the post-industrial age;

· Automated information systems scale better with respect to knowledge gathering than individuals; and

· The human brain can excel at processing knowledge, but is limited by the speed by which it can receive, process, interpret, integrate, and transfer information. 

Team Beagle recognized there is a need to automate the knowledge sharing to scale post-industrial organizations competing in today’s hyper-competitive age. An automated solution is required to replicate the advantage gained from an initial pilot.

Suggested Model:

In the acquisition process model, funding delivered to performers can take many paths. The people disseminating the funding to performers and the performers themselves often do not know there are numerous other performers in DoD already working on similar goals. While parallel efforts are a great mitigation strategy when executed consciously, they waste dollars when executed in a knowledge vacuum. To fill this knowledge vacuum, we need an automated solution that will tie people together working on similar projects. This automated solution in the abstract is called an integration mechanism. 
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Figure 3 - Acquisition Cycle With Integration Mechanism

One problem with producing an automated integration mechanism is how program managers get the data currently and how integrated are current processes? Who is going to go to every performer for the DoD and find out what those people are doing, then enter the information into a database? Manual entry models do not scale well since they require effort on the behalf of already overloaded performers. An alternative is to leverage existing data stores. However, most data stores in DoD are stand alone and uniquely designed. What we need is a ubiquitous data store based on a common data structure. Email is the answer. DoD email systems already document such a large portion of all efforts that it is unnecessary to replicate the data passing through our exchange servers via repetitive manual entry. 

The question becomes, how do you make sense of the data passing through DoD exchange servers? This can be done incrementally. The first step is to keep a map of who is speaking to whom. Existing commercial products such as InFlow by orgnet.com can already define communities of interest (COIs) and organizational behavior by mapping who communicates with whom via email.
 This first step would identify where communication exists and possibly more important, where it does not exist. Are the engineers in Program Executive Office (PEO) Carriers talking with the engineers in PEO C4I and Space? Under the FORCENet and Sea Shield concepts they should be leveraging each other's efforts and ensuring that data is formatted and available for use by other activities. These are the types of questions that could be asked and answered via a first increment integration mechanism. 
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Figure 4 - InFlow Information Flow Map

After understanding the flow of information within the communities of interest, the next step is to automate the linkage between such communities. Example, if PEO Carriers has someone working on a multilevel security network and so does PEO C4I and Space, there should be an automated mechanism that would recognize this and connect the two people or organizations. Commercial applications already exist that can distil the contextual information from text (email).
 If the Navy can identify functional communities of interest and the context of their discussions, there should be the ability to notify to both activities they are working on similar tasks. The evolution of linking communities of interest based on email content would be the establishment of a virtual matrix organization based on current activity vice organizational charts. As communities of interest drifted to other projects new links would be made across DoD. Auto-linking communities is not the only use of the data involved. It is exciting to imagine a system with the responsiveness of an internet search engine that would permit an interested party to locate the de facto experts in any knowledge domain covered by DoD. It is often said that hard part in execution is finding the right people to talk to. Content analysis of email would streamline this process and greatly reduce the friction involved in starting a new development effort. 

Matrix Organization

Leveraging the establishment of a virtual matrix organization as defined below, it is envisioned that the actual organizational structure would evolve to mimic the virtual matrix organization. Moving over time the migration appears more natural vice immediately imposing reorganization would yield the benefits of a matrix organization without as many negative consequences. 
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Figure 5 - Matrix Organization

Matrix Organization discussion:

Matrix organizations attempt to scale faster than hierarchical organizations by level loading their knowledgeable people at the expense of administrative efficiencies. Performers in a matrix organization have more than one boss to please. Having more than one boss means the performers have potentially greater stress and require better time management skills. However, the efficiencies gained by not having redundant efforts often outweigh the negative consequences. 

In a pure matrix organization, the individuals with networking skills would all work for one networking group. When a project or program manager has to deliver a product that requires a network component, one would utilize one or more of the people assigned to the networking group. The networking group personnel would report to both the networking group leader and the program manager. The responsibility to the networking group leader would facilitate uniform networking solutions across the entire organization. This would, in turn, assist in producing interoperable, composable, open, FORCENet compliant, systems. The program manager would still be responsible for producing a system or services that meet an end user capability, but the network infrastructure for that particular system would not be created in a knowledge vacuum with respect to all the other systems or services requiring networking components in the organization. Hence, a pure matrix organization is one possible solution to avoiding the creation or reintroducing the establishment of stovepiped, monolithic, systems. For an organization that must produce many dramatically different capabilities, the matrix organization may be the best possible people centric organizational structure since it permits the level loading of the knowledge resources at the disposal of the organization.

Metrics for Measuring Success 

To ascertain the efficiency and effectiveness of organizations, metrics are required in that they quantify the efficacy of any process or outcome. The Government Performance and Results Act of 1993, “ provides for the required establishment of strategic planning and performance measurement in the Federal Government…”
 Requirements for evaluation of metrics are related to determining mission effectiveness, efficiencies, accountability, best business and management practices, standardization, etc. These can be divided into the following categories: (1) Strategic (current and future); (2) Mission specific; and (3) Operational.  The base metrics/indicators provide the evaluator and organization the ability to evaluate progress, impact, mission effectiveness, etc.  These impact areas require measurements based on applicable goals or strategies, particularly when an organization is undergoing change (i.e., consolidation, realignment, transformation, etc). 

Reward Mechanism

What drives the program manager to leverage the knowledge of duplicative efforts? Management should establish a reward mechanism for leveraging the work of others. Program managers should be evaluated on compliance with the vision of FORCENet and GIG-ES. Is the system scalable? Can another program extract components of the system to produce a new system with only minor deltas? If a system is monolithic, it is not likely to be decomposable into subsystems that can be leveraged for integration across the Navy. If a system adheres to the tenets behind the FORCENet vision, it is likely to provide building blocks upon which other systems can be built. 

How do organization reward program managers that oversee designs that adhere to potentially nebulous concepts like composable, open, and service-oriented? The only effective answer is through the education of the senior management. The person signing a program manager’s performance report needs to understand the concepts and hold the program managers to the expectations. Properly training our most senior leaders in how to adhere to the vision of FORCENet and GIG-ES will drive the establishment of an effective reward mechanism.

Recommendations For Action

1) Phase I: Automated Integration Mechanism Effort

a) Selection of an appropriate tool set for implementing the Automated Integration Mechanism (AIM)

b) Pilot Demonstration

i) Demonstrate the ability to recognize communities of interest via a network diagram

ii) Perform content analysis

iii) Test ability to link communities of interest based on email content

c) Analysis of Performance Enhancement

d) Determination of future implementations

2) Phase II: Analysis of Virtual Core Competencies

a) Mapping of Virtual Matrix Organization

b) Performance Assessment of the Virtual Matrix Organization

3) Phase III: Migration Towards a Brick and Mortar Matrix Organization

Summary

The primary addressable barrier to enhanced communication horizontally among performers in our acquisition commands is the inefficient exchange of knowledge concerning what the thousands of performers are doing. Automating the ability to discover communities of interest within the systems commands would enable the establishment of a virtual matrix organization without the negative effects of massive reorganization. Additionally, mapping communities of interest in near real time permits speed of execution not previously possible. To achieve this automated community mapping we can leverage commercial off the shelf technologies at relatively minimal cost.  Given the state of today's technology, this is low hanging fruit.
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