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Abstract

The primary role of the United States Air Force (USAF) logistics planner is to
plan for war. For the wing level logistics planner, an important war planning product
they are responsible for is the base support plan (BSP). The BSP is the installation level
plan to support unified and specified command wartime operations plans, as well as
MAJCOM supporting plans. Two Armstrong Laboratory sponsored initiatives exist to
automate and enhance some of the BSP processes: the Survey Tool for Employment
Planning (STEP) and Beddown Capability and Assessment Tool (BCAT).

This research explored the BSP process and improvement initiatives by (1)
flowcharting the current process, (2) establishing where in the current process STEP and
BCAT play arole, (3) developing a spreadsheet model of the process using Microsoft
Excel and the program evaluation and review technique (PERT) for quantifying any
possible BSP scenario, and (4) computing the estimated time savings STEP and BCAT
can provide the USAF in one of its areas of responsibility.

The results of this research are threefold. First, a detailed BSP process map now
exists filling a void experienced by logistics planners at all levels. Second, a model using
Excel and PERT is available for users interested in improving their BSP process. This
model can be adapted to any BSP scehario. And, finally, the model showed the average

time to complete a BSP with and without STEP and BCAT are significantly different.
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DEVELOPMENT OF THE BASE SUPPORT PLAN PROCESS MODEL FOR

EVALUATION OF PROPOSED PROCESS IMPROVEMENT INITIATIVES

1. Introduction

General Issue

The primary role of the Air Force logistics planner is to plan for war. For the
wing level logistics planner, this war planning takes on many forms: exercise,
contingency, deployment, employment, reception, beddown and support. This research
will focus on the process to develop the base support plan (BSP). The BSP is the
installation level plan to support unified and specified command wartime operations
plans, as well as MAJCOM supporting plans (8; 9).

To simplify the planning process and facilitate communication between deploying
wings and beddown bases, the BSP is created in two parts. Part 1 of the BSP documents
the total resources and capabilities from some operating location. Part 2 of the BSP takes
those resources and capabilities quantified in Part 1 and assesses the capability for a
variety of employment driven requirements.

The office of primary responsibility for the development of the BSP is the wing
logistics plans office. They manage the efforts of all the base’s functional areas in this
development process much like that Qf managing a complex project. Previous research
found that up to one half the logistics planners are inexperienced in base support planning

and some kind of training tool is needed (32). This problem, though old, was reiterated at
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the World Wide Base Support Planning Conference which was held at HQ CENTAF
from 14 to 16 January 1997. “There is a desperate need for training and education for
logistics plans officers. The lack of good education and training puts a heavy burden on
the NCOs to take up slack” (12).

To properly create a BSP, wing logistics planners must rely on information from
many sources and various computer systems designed to provide this information or help
determine requirements and capabilities. In 1995, Armstrong Laboratory, Wright-
Patterson Air Force Base, Ohio, published a technical report that described the current
and planned wing logistics planning environment (of which base support planning isa
subset). They found numerous problems with these information sources as well as the
currently used software systems. Many of the problems were being addressed by the Air
Force by fielding a suite of integrated software systems, but some of the fundamental
shortcomings of the current planning process are not addressed (24).

To address the fundamental shortcomirigs in the current and planned deployment
and support planning environments, Armstrong Laboratory is sponsoring a package of
integrated initiatives under the umbrella known as Logistics Contingency Assessment
Tool (LOGCAT). Two components of LOGCAT are the primary focus of this research:
Survey Tool for Employment Planning (STEP) and Beddown Capability and Assessment
Tool (BCAT). STEP will use advanced integration of computer hardware and software to

automate the collection, storage, and retrieval of deployment site survey or BSP Part 1

information. BCAT will use advanced database design to compare deployment site force
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beddown capabilities against deploying forces beddown requirements and produce a list
of shortages and overages which will assist in the development of the BSP Part 2.

Current fiscal constraints associated with the defense drawdown impose tight
restrictions on acquisition of the tools and systems under development. To justify new
systems, processes should be clearly defined and improved before warranting further
expenditures on automation and new technologies. Even then, new systems must be cost
effective, save time, and/or enhance processes before the users of these systems will issue

funds to buy them.

Problem Statement

The future of the Armstrong Laboratory’s research and development initiatives,
STEP and BCAT, may hinge on the potential time savings realized through their
implementation. In order to quantify any savings from inserting this technology, a
comprehensive definition of the BSP development process must be designed with and
without the integration of STEP and BCAT. To date, there is no clearly defined or
mapped process describing the development of BSPs from the receipt of the initial
tasking to BSP completion. Specifically, Headquarters USAF, Plans and Crisis Action
(AF/ILXX) through Armstrong Laboratory, Logistics Research Division (AL/HRG) is
interested in (1) the process definition not only as a “straw man” for process
improvements, but overall training and education of logistics plans personnel, and (2) the

time STEP and BCAT could save the Air Force over the existing BSP process.
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Research Objectives

This thesis research will be conducted in four phases to address the stated
problems. The objective of each phase must be met before proceeding to the next phase.

The objective of phase 1 is to develop a BSP process map that will be applicable
to all BSP scenarios. These scenarios range form CONUS bases where only a BSP Part 1
is required through a bare base beddown of an Air Expeditionary Force which requires a
BSP Part 1 and Part 2.

The objective of phase 2 is to define where STEP and BCAT will fit into the BSP
process developed in phase 1.

The objective of phase 3 is to develop a mathematical model of the processes
from phases 1 and 2 to facilitate a time savings analysis. The principles of the program
evaluation and review technique (PERT) will be used to model and analyze the BSP

development process.

The objective of phase 4 is to determine the time savings STEP and BCAT will

provide the USAF using the models specified in phase 3.
Armstrong Laboratory and AF/ILXX will use the BSP process map as a

framework for future BSP automation initiatives and training and education efforts.

Research Questions

To meet the objectives of this study, the following research questions were

developed:

1. What is the “as is” (current) BSP development process?
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2. What is the “to be” BSP process which incorporates STEP and BCAT?
3. What sub-processes are STEP and/or BCAT supposed to replace, duplicate or
enhance?

4. What are the time differences between the “as is” and “ to be” BSP processes?

Methodology

This research will begin with an extensive review of literature and consultation
with experts to define the BSP process. From the data gathered, the entire process will be
mapped. Discussions will be conducted with contractors and AL/HRG managers. STEP
and BCAT will be evaluated to define where these proposed tools fit into the BSP
process. Then the methods of PERT will be used to build the model and treat the BSP
development process as a project to be managed. Data from experts in the process will be
applied to the model through appropriate probability distributions. Times to complete
BSPs will be computed by running the models and analyzed using appropriate statistical

techniques.

Assumptions and Limitations

The BSP process flowchart created in the first phase represents only the deliberate
planning process. The deliberate planning process is explained in detail in Chapter II.
The PERT methodology used to model the process has inherent limitations, which are
specifically concerned with its underlying assumptions. Chapter III provides an in depth
discussion of these limitations and this research’s efforts to dampen the effects.

Additionally, the PERT model focuses on the Pacific Air Forces theater of operation
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based on the availability of experienced personnel and its history in the development of

the base support planning process.

Summary

This chapter described the base support plan, some problems in the current
planning environment, and current initiatives to remedy those problems. This research
will attempt to determine whether STEP and BCAT can provide cost and/or time savings
over the current base support planning process. To do this, the entire BSP process must
first be defined. This BSP process map can be used as a framework for future BSP
education and training initiatives as well as process improvements. The problems will be
addressed in four phases each phase with it’s own objective. To meet these objectives,
specific research questions were developed. Finally, the methodology to answer the
research questions and meet the objectives was briefly described along with the basic
assumptions and limitations of the study.

The following chapters explain the steps taken to address the research problem
statement. In Chapter II, an overview of base support planning is provided by reviewing
Department of Defense publications and literature covering base support planning and
automation technologies. Chapter III provides a detailed methodological process chosen
to meet the objectives of this research. In Chapter IV, the results of this research are

analyzed and presented. Finally, Chapter V synthesizes this research and discusses

implications for the Air Force and recommendations for future research.




II. Background

Chapter Overview

Base support plans are supporting plans to operational plans and are required to be
written by the base level planner. In order to understand the requirements for producing a
Base Support Plan, a brief overview of the planning process from the initial conception of
national strategy leading to BSP development is in order. National strategy, driven by
events in the world climate, is the driver for strategic planning. Strategic planning
presents a broad concept of how the United States will react to certain anticipated events
that might occur on the world stage. Supporting plans are written to further define how
the mission of the armed services will be performed in the event the strategic plan is
initiated. Base support plans are an integral part of the supporting plan category. The
following discussion is a broad overview of the development of national strategy, the
drivers that set up the strategic planning environment, the development of joint
operational plans, crisis action planning, the development of base support plans, and

initiatives in improving the base support planning process.

National Strategy
Strategic planning is conducted in a two year cycle. Four interrelated systems
play a part in the development of military strategy and joint operational planning: (1) the

National Security Council System (NSCS); (2) the Joint Strategic Planning System
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(JSPS); (3) the Planning, Programming, and Budgeting System (PPBS); and (4) the Joint
Operations Planning and Execution System (JOPES).

National Security Council System. The National Security Council System is “the

principle forum for deliberation of national security policy issues requiring Presidential
decision” (7:12). It is in this system that national strategy and policy are developed
(Figure 2-1). The Chairman of the Joint Chiefs of Staff (CJCS) regularly attends
National Security Council (NSC) meetings in order to present the views of the Joints
Chiefs of Staff (JCS) on national strategy and policy matters. NSCS decisions are formed
into the National Security Decisions Document (NSDD) which implements national
security policy. NSCS decisions are the basic foundations for military programming
(PPBS) and planning (JSPS) systems. Guidance for the conduct of time-sensitive plan-

ning and execution, as in contingency operations, may flow through the NSCS (1:2-2).

// World

Input Process Output

Figure 2-1. National Security Council System

Joint Strategic Planning System. The Joint Strategic Planning System (JSPS) is
the forum in which the CJCS is able to carry out his responsibilities which include
reviewing the national security environment and national security objectives, evaluating

threats to national security, assessing current military strategy and existing or proposed




military programs and budgets, and propose changes to military strategy, programs, or
forces necessary to achieve national military objectives (Figure 2-2) (5:2). A key element
in the JSPS to military planning is the Joint Strategy Review (JSR) which initiates the
strategic planning process. The JSR is the “JSPS process for gathering information,
raising issues, and facilitating the integration of the strategy, operational planning, and
program assessments” (7:12). The JSR is a review process conducted by the Armed
Service components, unified and specified combatant commands on threats, technologies,
organizations, doctrine, force structures and military missions, current strategy, forces,
national security objectives (5:2). The results of this review are then presented to the JCS
and CJCS. The key product of this process is the Chairman’s Guidance (CG) which
provides guidance and support for the development of the next National Military Strategy
Document (NMSD), Joint Strategic Capabilities Plan (JSCP), and the Chairman’s
Program Assessment (CPA), an important element in the military programming cycle.
Generally, the CG summarizes the results of the JSR and provides guidance and direction

to planners in the joint planning process.

Input Process Output
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(JCS and Joint
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Figure 2-2. Joint Strategic Planning Systemn
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Planning, Programming and Budgeting System. The production of the National

Military Strategy Document (NMSD) brings the planning process into the Planning,
Programming and Budgeting System (PPBS). The PPBS is a resource management
system for the Department of Defense (DoD) that is to provide needed weapons systems
and support to the warfighting commands’ mission of countering threats to national
security within fiscal constraints. The system has three phases: (1) planning, (2)

programming, and (3) budgeting (Figure 2-3).

Presidents Budget
Submission

NMSD
(From JCS through
NSC)

'
I
i
+

Budget Estimates
(From Services)
|

Figure 2-3. Planning, Programming, and Budgeting System

The NMSD initiates the planning phase in PPBS. It serves as guidance and
advice to the President, the NSC, and the Secretary of Defense (SECDEF) on national
military strategy and force structure needed to attain the national security objectives

prescribed in the NSDD. Its purpose is to provide advice to the SECDEF on planning,
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programming and budgeting matters for the DoD over the next planning cycle. The
SECDEF uses the advice from the NMSD to build the Defense Planning Guidance (DPG)
which is considered the link between planning and programming (7:14). The DPG
provides guidance to the military departments in the preparation of their Program
Objective Memorandums (POMs) in terms of objectives and fiscal constraints in meeting
those objectives. The POMs are submitted to the JCS by the military departments which
relay information regarding the amount of manpower and forces required to meet the
stated objectives in the DPG. These POMs are reviewed by the JCS and then
recommendations concerning the POMs are forward to the SECDEF for submission into
the CPA. The CPA is later combined with recommendations from the Defense Planning
and Resources Board (DPRB) to create the Program Decision Memorandum (PDM). The
PDM reflects the changes in the service POMs and marks the end of the Programming
phase and initiates the Budgeting phase. It is during the Budgeting phase that the
services and the SECDEF make the budget estimations for the upcoming fiscal year to be
included in the Presidents Budget Submission.

The cycle between planning and programming link is complete. Planning is made
from assessing threat of national security versus existing resources available to meet that
threat (manpower, equipment, budget). If it is decided that current resources are lacking
to counter the threat, a move toward programming for additional resources is initiated.
The result of the programming readjusts the baseline for planners to make their
assessment of meeting the threat to naﬁonal security. It is important to note that this

process takes place over a two year period.
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As stated earlier, the JSCP is a product of the JSPS. The JSCP “contains
guidance to commanders of unified and specified commands and the Chiefs of the
Services for the accomplishment of military tasks in the short-range period (2-3 years)”
(7:15). The JSCP is prepared biennially, in most cases, and is derived from information
present in the DPG and the Contingency Planning Guidance (CPG) prepared by the
SECDEF. The CPG is produced annually and provides guidance for contingency action
planning. The JSCP is essential in terms of JOPES and provides two important
functions: (1) it is the primary document tasking supported and supporting commanders
to produce joint plans, and (2) it apportions forces (manpower, weapons systems,
support) to these commanders for deliberate and crisis planning, and execution.

Joint Operational Planning and Execution System. The first three systems defined
the need for planning and programming, how the two phases are interrelated and their
importance in determining national security policy. The Joint Operational Planning and
Execution System is the final system of the four major systems that play a part in the
development of military strategy and joint operational planning. JOPES is the “joint
command and control system for conventional operation planning....JOPES translates
force allocation and planning tasks into adequate, feasible, executable OPLAN
(Operational Plan) and Operation Orders (OPORD)” (5:16). It is governed by three
volumes which outline guidance in peacetime and crisis action planning, development
and format of OPLANSs , and describe the Automated Data Processing (ADP) support of

JOPES.
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OPLAN Development

Deliberate planning is defined as:
the JOPES process involving the development of joint OPLANSs for
contingencies identified in joint strategic planning documents. Conducted
principally in peacetime, deliberate planning is accomplished in prescribed

cycles that complement other DoD planning cycles and in accordance with
the formally established Joint Strategic Planning System. (10:1I-15)

The deliberate planning process is initiated through the taskings defined in the
JSCP. These taskings are directed to the unified and specified commanders to generate a
plan to counter an identified threat to national security in their area of responsibility
(AOR). The unified or specified commander assigns the task to the various service
component commanders to begin the planning process. The planning process consists of
five phases: (1) Initiation; (2) Concept Development; (3) Plan Development; (4) Plan

Review; and (5) Supporting Plans (Figure 2-4) (7:20).

OPLAN DEVELOPMENT

Phase | - Inttitation

Phase 2 - Concept Development

Phase 3 - Plan Development

Phase 4 - Plan Review

—_———— s

Phase 5 - Supporting Plans

Figure 2-4. OPlan Dewelopment



Phase 1 - the Initiation phase is the initial act of assigning planning tasking and
the apportionment of transportation and combat forces to the various service component
commanders. The Air Force uses the War and Mobilization Plan (WMP) to determine
available forces for joint planning. The WMP is divided into six volumes. Volumes 1, 3,
and 5 provide planning guidance to Air Force planners. Volume 1 provides basic
planning guidance from HQ USAF for mobilization planning and combat forces support
in wartime. Volume 3 is considered the starting document for USAF War Planning and
is divided into three parts: combat forces, support forces, and Unit Type Codes (UTCs).
It is within Volume 3 that apportioned JSCP forces are translated into actual specific
aircraft and unit type requirements (19).

Phase 2 - the Concept Development phase is the determination of the mission by
the combatant commander to be performed from the assigned tasking. A Course of
Action (COA) is determined and sent to the CJCS for review and approval. An approved
COA becomes the Concept of Operations for that plan.

Phase 3 - support requirements for the Concept of Operations (CONOPs) are then
determined in the Plan Development phase. Forces are selected and time phased and
transportation requirements are determined to support the CONOPs. This creates the
Time Phased Force Deployment Data (TPFDD). The phase ends with a completely
developed OPLAN. The Plan Review phase, Phase 4, is a feasibility and validation
review of the OPLAN by the CJCS.

Phase 5 - the final phase, Suppérting Plan phase, is the most importance phase of

this research. In this phase, each subordinate and supporting commander identified with
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a tasking in the completed OPLAN must generate plans to explain how the tasking will
be accomplished. It is from these taskings that the need for Base Support Plans (BSPs)

are derived.

Base Support Planning

“The objective of base support planning is to identify total base capabilities and
assess supportability of wartime contingency operations” (8; 9:1.1). BSPs are divided
into two parts. BSP Part 1 is an unclassified document that identifies total resources
available for use at a given location. These resources include facilities, vehicles,
available billeting, airfield parking, fuel storage capabilities, etc. The BSP Part 2 is a
classified document that compares the available resources, identified in the BSP Part 1, to
requirements identified in various other source documents (OPLANs, TPFDD, Wartime
Aircraft Activity Report (WAAR), etc.) and identify shortfalls or limiting factors that
would be detrimental to achieving the mission objectives.

Base Support Planning Committee. The Base Support Planning Committee

(BSPC) is a deliberate planning body at wing level whose primary responsibility is
“to actively integrate the efforts of all base-level wartime planning bodies” (8:5).
The group composition includes primarily groups commanders, aerial port
commanders, wing staff agency chiefs, and squadron commanders. Functions that
the BSPC perform include the following:

Review other base-level plans which describe contingency or wartime

requirements for possible inclusion into the BSP and to deconflict the need for
competing resources.



Review wartime and contingency requirements and identify all aircraft,
personnel (to include noncombatant evacuees and all services), and equipment

competing for base resources.

Review all other base support planning efforts. This review should include air
base operability actions, reception task force responsibilities, command and
control structures, facility and utility usage, security requirements,
noncombatant evacuation planning (to include Safe Haven operations), and
tenant base support planning involvement. (8:5)

The BSPC is the key element of base support planning and should be the focal
point in all matters concerning BSP development and maintenance.

Base Support Plan Development. Taskings for initializing BSP development

originates at the Air Force major command (MAJCOM) level. Initial BSP development
begins with a site survey of the location identified in the OPLAN in which the tasked unit
will perform a mission during wartime, usually the lead unit. Units can be tasked to
deploy to a different theater of operations under an OPLAN, to another main operating
base (MOB), collocated operating base (COB) or bare base to perform its mission. A unit
can also be tasked as a reception or throughput base for other forces under an OPLAN. In
any event, the tasked unit will condﬁct a survey of a tasked location to identify all
available resources that can be used during operations. Functional area experts from the
tasked unit comprise a site survey team. Coordination with tenant units is essential
before initiation of the site survey to determine the complete scope of the survey. Their
function is to conduct data collection based on prefabricated checklists, BSP Template
provided from MAJCOM/ILX, guidance from AFI 10-404, and from experience and

knowledge in the field. Once the data is collected, it is compiled and
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combined into a chapter format that is usually functional area specific. A BSP Part 1 is
then formed with a compilation of these chapters.

The next step in the process is to produce an assessment of the missions the tasked
wing and tenant units will perform during wartime operations. Resources, identified in
BSP Part 1, are a list of capabilities that the deployed wing and tenants possess. An all
services TPFDD, Associated Deployment Requirements Document, Annex D to
OPLAN:S, and Annex W to MAJCOM OPLAN (WAAR) are baseline data for
requirements for the assigned mission (8; 9). Resources and requirements are then
compared to make an assessment of how the mission will be performed and determine
what limiting factors (LIMFACs) and shortfalls may occur to impede mission
completion. The completed assessments are compiled and combined into chapter format
as prescribed by AFI 10-404 forming the BSP Part 2.

Upon completion, the BSP will be coordinated between wing and tenant units, as
well as wing functional areas, to validate the plan as written. Corrections will be made as
deemed necessary. The installation commander is the approving authority for the BSP
and must sign the BSP and any subsequent actions taken regarding the content of the
BSP. Copies of the BSP are then distributed to appropriate MAJCOMSs and Numbered
Air Forces (NAFs).

LIMFAC Reporting. An important aspect of the BSP process is the identification
of LIMFAC:s and shortfalls. LIMFACS are defined as “personnel or material
deficiencies, problems or conditions, validated by the base support planning committee,

that have a critical negative impact on the ability of a unit to perform its wartime mission,
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and require the aid of higher headquarters to resolve” (8:5). These limiting factors
should be relevant to projected wartime or contingency conditions when the assessments
are being made. LIMFACs that can be identified include lack of facilities, critical
manpower shortages, equipment or vehicle shortages, lack of host nation support, etc.
The key is that these shortages will seriously impede mission performance and must be
corrected with the help of higher headquarters. LIMFAC reports are drafted quarterly at
wing level and sent to the applicable Numbered Air Force Logistics Plans Office
(NAF/LGX). After reviewing the reports, the NAF/LGX forward these reports to the
MAJCOM Logistic Plans Office where the LIMFACs are addressed. The LIMFACs are
broken out to the appropriate functional managers for action. MAJCOM functional
managers work with the wing reporting the LIMFAC as required and keep a database of
LIMFAC status and issue resolution. Wings submitting LIMFACs monitor their reported
LIMFAC progress until resolution (8).

Base Support Plan Review. The final portion of the planning process is the plan

review. The BSP should be reviewed and updated at least semiannually or whenever any
major changes occur that might affect the plan. Major changes include loss or change in
disposition of resources (facilities, equipment, vehicles), changes in unit tasking, whether
lead unit or tenant unit, changes in the OPLAN that the BSP supports, changes in the
TPFDD, etc. Some occurrences may warrant only pen and ink changes in the BSP
documentation, whereas others, such as loss of resources at the deployed location, may
require a reaccomplishment of the sité survey and a new assessment to be made. During

a review, units should note any recommended changes and comments and provide the
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reception base with copies, sending the appropriate MAJCOMSs and NAFs courtesy
copies to keep them informed. Any changes or comments that affect mission
accomplishment should be reported as LIMFACs to higher headquarters. MAJCOMs
will act as an interface for any interservice communications.
Specific benefits realized through the crossfeed of BSP information include
in-depth review and consistent development of requirements; tailored
deployment packages that eliminate duplication of resources available at the
beddown location; and a common core of knowledge on planned reception
actions to provide a smooth and rapid integration of incoming forces. (8:9)
These plan reviews are an important part of the review process which takes place to help
develop Air Force POMs. Identified shortfalls and LIMFACs can potentially result in
requests for additional budgeting and possible acquisitions in the future, linking the

planning process into a cycle that is constantly moving to shape and meet the

requirements set forth by national strategy and policy.

Crisis Action Planning
The discussion thus far has focused on the area of deliberate planning. The

deliberate planning process is a structured process which runs its course over a large
period of time. Crisis action planning is planning that is required in a crisis situation
when time is variable; action may be required in a number of days or in terms of weeks.
A crisis is,

an incident or situation involving a threat to the US, its territories, citizens,

military forces, and possessions or vital interests that develops rapidly and

creates a condition of such diplomatic, economic, political, or military

importance to the US government that commitment of US military forces and
resources is contemplated to achieve US national objectives. (10:II-13)



The two processes are similar in that they use the same units, manpower, and resources
and are usually performed by the same people. The major difference between deliberate
and contingency planning is that deliberate planning is done in anticipation of possible
future events and time for planning is not an issue. Crisis planning is planning for a real
event with the possibility of implementation and must be done under time constraints.
The Crisis Action Planning process (CAP) consists of six phases: (1) Situation
Development, (2) Crisis Assessment, (3) COA Development, (4) COA Selection, (5)
Execution Planning, and (6) Execution (Figure 2-5). Due to the nature of contingency
planning, these phases are basically an outline of how planning can be done. Events may
dictate a rapid response and some of the phases may be incorporated into others or
skipped altogether to expedite the process to facilitate action. The following paragraphs

give a brief overview of the various CAP phases.

Phase I Phase IV Phase VI
JCS/NCA Crisis COA Execution
Assessment Selection

ICS
Execute
Order

JCS Alert or
Planning
Order

JCS
Warning
Order

Commander's
Estimate

CINC
Assessment

Situation
Development

Phase I

CINC

Phase III Phase V

Figure 2-5. Crisis Action Procedures




Phase I — Situation Development “begins with an event having possible national
security implications and ends when that event is reported to the NCA and the CJCS”
(20:V-7). An event takes place in some region in the world and the Commander in Chief
(CINC) of the unified command for that particular region is required to send a report the
National Military Command Center (NMCC). The report contains the following key
elements: “(1) information on the situation, (2) actions currently underway or proposed,
(3) forces readily-available to respond to the crisis, (4) time for earliest commitment, and
(5) constraint on employing forces” (4:5). The CINC may include various courses of
action for consideration in his assessment.

Phase II — Crisis Assessment “begins with a report from the supported
commander and ends with a decision by the National Command Authority (NCA) to
return to the precrisis situation, or to have military options developed for possible
consideration and possible use” (21:V-9). This stage is characterized by intelligence
gathering by the JCS in order to gain insight on the situation and make an assessment on
whether the situation warrants further action or a return to normal posture. A review of
OPLANSs concerning the region are reviewed as well as current strategy. A move to
developing a Course of Action (COA) is made if it is determined by the CJCS and NCA
that the situation is indeed a threat to national security.

Phase III — Course of Action Development “begins with a decision to develop
possible military COAs, normally transmitted by a CJCS WARNING ORDER and ends
when COAs are presented to the NCA;’ (21:V-10). The Warning Order instructs the

CINC to develop COAs and provide a Commanders Estimate, which lists possible COAs
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and contains the CINCs recommended course of action. The Warning Order also begins
allocation of forces and airlift that will be needed for a possible military response. The
Warning Order also determines the possible objectives, anticipated mission or tasks,
possible constraints, and develops command relationships. The key principle is that
maximum flexibility is left to the Supported CINC (4).

Phase IV — Course of Action Selection “begins when COAs are presented to the
NCA and ends when a COA is selected” (21:V-12). The CJCS reviews the Commander’s
Estimate and prepares to advise the NCA on the situation and present possible COAs. A
Planning Order is issued from the CJCS to the supported CINC to direct the initiation of
execution planning. This order is sent before final approval of a COA by the NCA to
save time as the NCA is making its decision. Once the NCA has decided on a COA, an
Alert Order is normally issued. The Alert Order is approved by the SECDEF and is sent

to the supported CINC conveying the NCA approved COA.

Phase V — Execution Planning “begins when a PLANNING or ALERT Order is
received and ends when decision is made to execute an OPORD” (21:V-13). The
reception of the Alert Order by the supported CINC officially initiates the process of
Execution Planning, although the process may have already begun under the previous
reception of a Planning Order. The supported commander issues a Letter of Instruction
(LOI) concerning TPFDD development. The supported commander also converts the
approved COA into an OPORD which has the purpose to “provide the components,
supporting commands, and agencies a' detailed operation plan and task those involved to

prepare for the operation” (21:V-14). The OPORD is a fact-based document which




essentially directs the execution of an operation. The supported CINC sends the proposed

OPORD to the CJCS and NCA for final approval.

Supporting commanders begin to identify and task units that will support the
operation in JOPES. The unit movement requirements are assessed and steps are taken to
begin to develop lift scheduling. US Transportation Command (USTRANSCOM) begin
feasible airlift and sealift scheduling in accordance with projected force movement
provided by the supporting CINCs. The focus at this stage is to plan the initial increment
of movement. The Services (Army, Navy, Marines, Air Force) begin mobilization of
forces and the preparation of augmenting forces.

Phase VI — Execution “begins with the decision to execute an OPORD, normally
transmitted by a CJCS Execute Order, and continues until the crisis is resolved
satisfactorily” (21:V-15). The CJCS publishes the Execute Order, which reflects the
NCA decision, issued by authority and direction of the SECDEF. The Execute Order
orders the supported CINC to carry out his OPORD. The supported CINC executes the
OPORD and uses JOPES to monitor force deployments. USTRANSCOM continues lift
scheduling in accordance with the force and sustainment priorities set forth by the
supported CINC. Supporting CINCs employ their assigned forces selected to achieve
mission accomplishment. The supported CINC reports all shortfalls and LIMFACs to the
CIJCS for resolution. In the instance that the NCA decides not to progress into the
Execution phase, the CJCS “will evaluate the situation and provide the (supported) CINC
guidance on either continuing under CAP procedures or developing a plan to expand,

reduce, or continue planning using... deliberate planning measures” (21:V-16).
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Base Support Planning Perspective

Base support planning plays a role in both arenas of planning: deliberate and
crisis action planning. Base support planning is the result of creating supporting plans in
the deliberate planning cycle. It is an important resource which allows for planners and
tasked units to realize what resources are available and how operations will be performed
at the deployed location in times of war. OPLANS, as well as Base Support Plans, are
useful tools in times of crisis, providing a building block for possible future regional
contingencies.

The current system for building and maintaining BSPs has its limitations
however. As noted earlier, the cycle which drives national strategy building and policy
making which in turn begets OPLANs which in turn begets BSPs is a process which turns
over every two years. BSP reviews are to take place at least semiannually for accuracy.
Budgets often play a part in reducing the upkeep of BSPs due to the cost of sending site
survey teams to an overseas lopation (12). In terms of deliberate planning, the lack of
current information is acceptable. However, in a crisis this information is valuable. Its
accuracy would expedite the CAP process and make assessments more precise. Units
may receive a tasking, in a crisis situation, to deploy to a location other than one listed in
the appropriate OPLAN. Information may be available in BSP format for that location,
but there is traditionally no medium other than surface mail or courier to deliver that
information to the tasked unit to provide them with an outlook as to what resources are
available at that location. PACAF is trying to alleviate that problem with posting BSPs

on a classified internet for easy access (12). This system, however, does not solve the
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problem of changes to the assessments made in the BSP Part 2. New assessments would

have to be made under these conditions. A unit tasked to a location where no information
is available (no BSP available) has an even greater difficulty. In both instances, teams
need to be dispatched to survey the location, report on resources and assess how the
mission will be performed at the site. In a crisis situation, this can be time-consuming in
an environment where time is of the essence.

Previous research has identified five critical elements involved in base support
planning: (1) the accurate interpretation of source documents, particularly the TPFDD
and the WAAR; (2) ensuring the total force capability is essential in BSP development,
assessing the resources versus a worst case scenario of requirements; (3) planning for
force integration is critical in base support planning which involves the sharing of
resources (facilities, vehicles, consumables) between units; (4) having planning flexibility
so that changes could be made when needed; and (5) planning for activities responsible to
receive, beddown, and outload transiting or deploying forces is the final critical element
(32).

Other problems are also identified in the base support planning process. One key
problem that is identified is getting base agencies to fully commit to the planning process.
This lack of commitment leads to a lack of training of personnel in the planning process
which can later result in inadequate data collection and poorly developed or inaccurate
chapters in the BSP. There is also no 'clear method on how data is to be collected. Many

assessments are made through the personal experience of personnel who are developing
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the BSP chapters. It is agreed that there is little guidance on what steps are needed to be
taken in order to develop a base support plan (32).

Desert Shield/Storm provided a real look at the effectiveness of planning.
OPLAN:Ss existed for the particular AOR, however assumptions made within the OPLANSs
were later discovered to be invalid for the specific contingency scenarios being
introduced. It was noted that some of the assessments for facility feeding capability and
emergency billeting capacity were overly optimistic (14). Units taskings were often
handed down from higher head quarters telephonically. This is an accepted measure
under Crisis Action Procedures, however, over time many of these taskings changed.
TPFDD production, which would provide a hard copy of taskings, was delayed by several
days and did not necessarily agree with the previous telephonic taskings (16). Reception
units at deployed location were unsure as to what forces were going to populate their
base, making assessments difficult (14).

Identifying incoming forces is necessary in creating assessments at the deployed
location. Assessments need to be made in terms of messing, billeting, civil engineering,
aircraft parking, fuels, security and transportation. The sooner the incoming force is
identified, the sooner the assessments can be made and shortfalls, LIMFACs and
overages could be identified. Augmenting forces can be requested to assist in beddown
preparation if it is seen as necessary due to the results of the assessment. Projected
overages can lead to UTC tailoring resulting in a reduction in resources requiring airlift
and possibly reducing the amount of personnel arriving at the base. In some cases, Host

Nation Support may be in question and make previous assumptions invalid driving new
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assessments to be made (14). Rapid assessment capability would prove to be a great

benefit in such situations.

Enhanced Contingency Logistics Planning and Support Environment (ECLIPSE)
An initiative was set forth to deal with some of the problems experienced in the
planning arena in Desert Shield/Storm. The Armstrong Laboratory, Logistics Research
Division (AL/HRG) began a research and development project, referred to as the
Enhanced Contingency Logistics Planning and Support Environment (ECLIPSE)
initiative, to develop solutions to these problems. “The goal of this initiative is to
demonstrate how advanced technologies can improve the quality and timeliness of wing
logistics planning and replanning for short notice-contingency operations” (24:1). Five
types of information were identified as important in terms of logistics planning: (1)
expected length and pace of operations, (2) other units that are deploying to the same
location, (3) beddown location attributes, (4) maximum manpower and material that can
be deployed, and (5) type and amount of airlift allocated to the unit (24). Three
components comprised the initial ECLIPSE vision: (1) the Deployed Information and
Support Environment (DISE), (2) the Unit Type Code Development, Tailoring, and
Optimization (UTC-DTO), and (3) the Logistics Analysis to Improve Deployability
(LOG-AID) (Figure 2-6). These component are to aid logistics planners in gaining and
managing the five important areas of logistics planning information. The DISE is the one
of the three components which directly affects thew ba§e suppgartplaﬁ%uglg process and is of

relevance in this thesis. Other tools suggested by-the ECLIPSE vision for future research
' A?%’X
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is a Beddown Planning Tool (BPT) and a Capability Assessor which both potentially

affect the base support planning process.

ECLIPSE

Figure 2-6. Enhanced Logistics Planning and Support Environment (ECLIPSE)

Deployment Information and Support Environment. The DISE consists of two

parts: (1) the Deployment Knowledge Base (DKB) and (2) an input and user interface
mechanism comprised of (a) an automatic lessons-learned recording system and (b) the
Multimedia Air Field Information System (MAFIS) (Figure 2-7). The goal of the DKB is
to provide wing planners with access to “near real time” information about locations that
their units might deploy. The DKB is designed to be a database containing audio, visual,
and textual information pertaining to various potential deployment locations. This
concept goes beyond the already available Automated Airfield Information File (AAFIF)
which contains information on more the 40,000 airfields worldwide, listing information
including aviation fuel supplies; runway, taxiway and parking characteristics;
communications capabilities, etc. The_ DKB can hold the same information and more,
including maps, site photographs, real-time and project weather information, War

Reserve Materiel (WRM) assets, host nation agreements, logistics information on units
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already deployed, and transportation schedules. The DKB is conceptually accessible

through satellite links and wide area networks.

DISE

DKB

BPT Capability

Assessor

Future Research

Figure 2-7. Deployment Information and Support Environment

The MAFIS will be an electronic, portable system allowing site survey team
members a platform to record their observations. This format provides the input into the
DKB. The idea is to get away from the “stubby pencil” method of collecting data for a
site survey and providing a comprehensive, multimedia approach which can store
information as it is being collected and later transmit via satellite, land line, wide area
network, or any other medium to the DKB. The MAFIS is not only a tool for initial
survey, but can also be useful in time-critical situations, deploy with a unit and
transmitting updated information about a location to home station.

The Automated Lessons Learﬂed Recording System (ALLRS) is the second

component of the DISE. “ALLRS will provide for the collection of quantitative data
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involving problems experienced during an in-theater tour, and the recording of user-
specified problems and solutions” (24:19). This capability allows for the recording of
problems and solutions during the deployment as they happen, and does not rely on after
action reporting, inputs into the Joint Universal Lessons Learned System (JULLS) or, in
some cases, the information is not recorded at all. These tools are to provide logistics
planners with improved methods of planning and provide more accurate planning data.

Beddown Planning Tool. The Beddown Planning Tool (BPT) is a concept for

future research under the initial ECLIPSE vision. The BPT is to provide the capability to
create in-depth plans for a potential deployed location. The BPT uses a graphical
interface which can provide spatial relationship comparisons of particular entities on a
graphical layout representation of the deployed location. Tent cities, aircraft, fuel
bladders and the like can be placed on the map overlay to show where these entities
would occupy space at the location and give planners an idea as to how to place objects

and how much room is available.

Capability Assessor. The Capability Assessor is a tool which will simulate unit

flying operations using information gathered from resources provided by UTCs and
known assets at the deployed location. Scenario database dealing with aircraft mission,
types, sorties rates, attrition rates and maintenance procedures would be added as an
input. The simulation would result in determining whether UTCs can be tailored, or
simply, if excess equipment would exist that can be left behind at home station and free
up space for airlift. Simulations could also be done to validate medical, messing, hous-

ing, and resupply operations to determine what is needed to perform the mission (24).
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Logisticians’ Contingency Assessment Tool (LOGCAT)

The ECLIPSE initiative transformed over time into another research and
development initiative of the Armstrong Laboratory/Logistics Research Division
(AL/HRG). The Logisticians’ Contingency Assessment Tool (LOGCAT) is a program
that has the goal of applying “advanced technologies to improve the quality and
timeliness of wing logistics planning and replanning for short notice contingencies”
(30:3). The LOGCAT program consists of three components: (1) the Survey Tool for
Employment Planning (STEP), (2) the Beddown Capability Assessment Tool (BCAT),
and (3) the Unit Type Code - Development and Tailoring (UTC-DT) (Figure 2-8). STEP
and BCAT directly concern the base support planning process and are the focus of this

thesis.

LOGCAT

|
I |
IBPSCT I EKB l |BPSBT I

Figure 2-8. Logisticians' Contingency Assessment Tool (LOGCAT)

Survey Tool for Employment Planning (STEP). The Survey Tool for

Employment Planning is similar to the DISE under the ECLIPSE vision. STEP is to

provide a multimedia approach to data collection in the site survey process and to provide
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a centralized database for functional area planners to quickly access data pertaining to
possible deployment sites and to support the BSP development process. STEP consists of
three components: (1) the Base Support Plan Collection Tool (BSPCT), (2) the
Employment Knowledge Base (EKB), and (3) the Base Support Plan Browsing Tool
(BSPBT).

The BSPCT is similar to the MAFIS component of the DISE. The BSPCT uses a
graphical user interface as a data collection tool for site surveys. It has multimedia
capabilities that allow audio/video clips, photos, mapping information and text to be
imported.

The EKB is similar to the DKB component in DISE. The EKB is an information
database containing the multimedia site survey data and textual information that was
collected by the BSPCT. The database will contain other information to include
geographical and region-specific information and is to be set up on a client/server system
to allow for rapid and easy access to logistics planner and other functional area planners.
The BSPBT is the graphical user interface which will allow logistics planners and other
functional area planners to access the data contained in the EKB.

Beddown Capability Assessment Tool (BCAT). The Beddown Capability

Assessment Tool is similar to the BPT mentioned as an area for future research in the
ECLIPSE vision. “BCAT provides a time-phased comparison of weapon system
operational and logistical requirement; relative to base-level capabilities. BCAT is an
expert system that assesses the warfighting capability of operational forces (30:4). BCAT

uses information collected by STEP, available resources at a deployed location, and is
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compared with other inputs determining requirements for mission accomplishment such
as air sortie generation and force beddown requirements portrayed in the mission profile
and TPFDD. BCAT will be able to perform an assessment of capabilities versus
requirements and both graphically and textually display its results. LIMFAC
determinations and shortfalls are easily determined through the use of a built-in drill-
down application. Resource overages can also be reported which can be useful in UTC

tailoring, shoring up space on airlift and reducing the deployment footprint.

Summary

Planning is a measure taken to counter possible threats to national security and
interests. It is a well-defined national strategy, driven through an interlocking network of
systems, that gives direction to joint operational planners to build operational plans. The
resulting OPLANSs describe actions, in broad and strategic terms, to be taken in the event
of threats to national security and interests across the globe. Supporting plans are written
in support of individual OPLANSs to provide greater detail in how operations and
missions will be performed in the event that an OPLAN is executed. Base Support Plans
are one type of supporting plan. The purpose of Base Support Plans are to identify
available resources at a given location and match these resources against the requirements
of the units tasked at this location to perform their given mission. Assessments are made
in regards to this matching of resources versus requirements, identifying shortfall and

limiting factors which may impede the mission from being accomplished.
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Base Support Plans are useful elements in Crisis Action Planning. Accurate and
current Base Support Plans can deliver information about a locale in which a crisis might
occur. Crisis Action Planning is planning done in a crisis situation where time may not
permit all actions taken in deliberate planning to be accomplished.

Previous research identifies five critical elements in the development of Base
Support Plans: (1) the accurate interpretation of source documents; (2) ensuring total
force capability; (3) planning for force integration; (4) planning flexibility; and (5)
planning for activities responsible to receive, beddown, and outload transiting or
deploying forces. Other elements were identified as problems in the BSP process which
included lack of training and guidance. Desert Shield/Storm provides several examples

of weaknesses in the planning process.

In light of some of these problems, several initiative were set forth to improve the
process. The foundation is built on the ECPLISE vision which developed a series of
software applications to be used for the collection and storage of data from site surveys
performed in the BSP process, as wéll a lessons learned database. LOGCAT was
conceived from this vision and incorporated under the LOGAID umbrella. STEP is an
improvement to the data collection tool and database system and BCAT, a software
package that can perform assessments, was developed from a previous idea, Beddown
Planning Tool, under the ECLIPSE vision. These tools are foreseen to enhance the base
support planning process by providing fast, accurate, and standard means of collecting

and using base support planning data.
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III. Methodology

Introduction

One of the purposes of this research is to define the current BSP development
process to be used as a baseline document for training and education of logistics plans
personnel and focusing BSP process improvement efforts. Another purpose of this
research is to use the baseline BSP process definition to evaluate two process
improvement initiatives: STEP and BCAT.

This chapter will discuss the methodology chosen to fulfill the objectives set forth
in Chapter I. These objectives were stated in four phases. A major part of this research is
the first phase which is the exploration of the BSP development process and subsequent
mapping of that process. The next phase explores the application of STEP and BCAT in
the process defined in phase 1. The third phase details how the PERT methodology will
be used to build a spreadsheet model of the BSP process map for evaluation of STEP and
BCAT. Finally, using the PERT spreadsheet model built in phase 3, the time differences

will be computed.

Research Design

This research will be conducted in four phases incorporating qualitative
techniques and PERT. The objectives of each phase will be met before shifting to each
subsequent phase. The “as is” and “to be” BSP development processes will be defined by

conducting extensive literature reviews and consultations with BSP experts throughout
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the Air Force. The consultations will be iterative to ensure consensus among the experts.
The selection of the PERT methodology, discussed below, was based on (1) its merits as
a project management technique using probabilistic time estimates and (2) the available
techniques to reduce the impact of the PERT methodological limitations, also discussed
below. Details on the specific PERT methodology are not the main focus of this
research, but are included for reference in Appendix B.

The BSP development process can be viewed as a project, and fhe logistic plans
officer as the project manager. A project is an interrelated set of activities that has a
definite starting and ending point and that results in a unique product or service (23). The
BSP development process has a definite starting point when the process is initiated and
ends when the BSP is published and distributed. Throughout the process, there are many
activities which must be performed in order to complete the project, and many activities
are interdependent. These ideas prompted a hard look at the methods of PERT.

PERT Advantages. The advantages of the traditional PERT principles drove its

selection as the method of analysis for this research. One advantage is “the kind of
planning required to create a major network. Network development and critical path
analysis reveal interdependencies and problem areas that are neither obvious nor well
defined by other planning methods” (22:602) and identifies the data that needs to be
gathered. The activities and interdependencies of the BSP process must be well defined
in order to gather standardized data. Another advantage of PERT is “that one can
determine the probability of meeting specified deadlines by development of alternative

plans” (22:602). This is a good measure for decision makers to use when evaluating one
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BSP method over another. “A third advantage is the ability to evaluate the effect of
changes in the program” (22:603) such as shifting resources or adjusting times. Shifting
resources such as personnel and equipment is not a focus of this research, however this
research will adjust times to compare with and without STEP and BCAT scenarios. The
last advantage for this research is the ability to present a large amount of data in a well-
organized format for the BSP process owners (22). With the presentation of the BSP
process in this straight-forward manner, planners can make better decisions concerning
the development of the plan.

PERT Limitations. The limitations of the basic PERT assumptions have caused

many managers to question its usefulness as a management tool. One limitation is “based
on the assumption that project activities have clear beginning and ending points, that they
are independent of each other, and that the activity sequence relationships can be
specified in a network diagram” (23:815). In reality, some of the activities in the BSP
process may not have a clear start or stop time. Often parallel activities are dependent on
each other because of shared resources such as planners. Another limitation is “that
managers should focus only on the activities along the critical path” (23:815). The BSP
process could have a non-critical path that emerges as critical due to wide variability in
activity times. A third limitation is the assumption that all the resources are available for
the duration of the activity (23). In reality, base support planning is just one of the
logistics planner’s many duties.

Finally, one of the most criticized assumptions is “that uncertain activity times

follow the Beta distribution” (23:815). The mean and variance formulas used in the
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traditional PERT methodology are only approximations and could identify incorrect
critical paths. The estimation technique, expert judgment, for activity times is a
challenge to perform accurately. Lastly, the Beta distribution cannot accurately represent
all activity probability distributions (23). In the early days of PERT, the assumption of
the Beta distributed activities coupled with the approximations of the mean and variance
was developed to provide managers with a practical management tool since calculations
were typically performed by hand. Since PERT’s infancy, computing power and
software applications have improved exponentially making the use of more appropriate

probability distributions practical.

PERT Selection. Previously, some advantages and limitations of the PERT

methodology were discussed. The advantages of PERT prompted further investigation as
to its merits in a research design. Literature has highlighted two of the limitations as the
primary criticisms of PERT: the focus on the critical path for analysis and the uncertain
activity times approximated by the Beta distribution (13). The selection of PERT was
based on the ability to minimize the impact of the limitations on this research’s analyses.
Early in the exploration stages of this research it became obvious to the authors
that the BSP development process was not standardized. The number of methods to
complete a BSP could easily be the sum of the number of organizations developing BSPs.
This variability in methods is due to the low level of training of logistics plans officers,
the “what,” not “how to,” nature of the AFI 10-404, Base Support Planning, and the
different missions and sizes of installations. Fortunately, AF/ILXX and AL/HRG are

interested in a general mapping of the proper processes that encompasses all possible
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scenarios--according to the experts. This request makes it convenient for building a
general map based on reviewing available both published and unpublished documents as
well as consulting BSP experts across the Air Force.

Although this BSP process definition will greatly aid in the training of logistics
plans personnel by illustrating the steps to develop a BSP, a general BSP model poses
difficulties in data collection and drawing conclusions about populations such as time to
complete a BSP. Across MAJCOMs the processes are slightly different--not wrong--just
different. For example, most overseas installations require a BSP Part 2 to be
accomplished, however many stateside installations do not. This example can be taken
further by grouping overseas installations as main operating bases (MOBs), collocated
operating bases (COBs), and bare bases (BBs). The difficulty lies in ensuring the data
collected is representative of the population which conclusions are drawn about. The
above example illustrates a basic statistical problem:

Statistics deals not only with the organization and analysis of data once it has
been collected but also with the development of techniques for collecting the
data. If data is not properly collected, an investigator may not be able to answer
the questions under consideration with a reasonable degree of confidence. One
common problem is that the target population--the one about which conclusions
are to be drawn--may be different from the population actually sampled. (11:4)

Once the target population is properly defined (e.g., main operating bases in
PACAF that support large aircraft), data can be collected. Unfortunately, since the BSP
development process has not been previously defined and subsequently performed and

measured by the process owners, historical data is not available. Additionally, there are

not enough BSPs produced for any particular target population in the time frame of this




research to provide data that is adequate for empirical analysis. Therefore, the data
gathered for this analysis will come from consulting functional experts experienced in the
process to obtain estimates. These estimates form the basis for the Triangular probability
distribution (3; 29) and an approximation of the mean and variance of the Beta
distribution (3; 13; 22; 23; 29). Appropriately, this estimation technique fits conveniently
with the PERT principles.

Another limitation of PERT is the focus on the critical path for analysis and
control. Often one or more alternate paths exist that are near critical and have higher
variability. Near critical paths can easily become critical. By focusing on the original
critical path, this research can fail to account for variability in the BSP process. To

overcome this limitation, literature suggests the use of Monte Carlo simulation (13).

Research Questions
The research questions are restated now to provide focus for the remaining
discussion:
1. What is the “as is” (current) BSP process?
2. What is the “to be” BSP process which incorporates STEP and BCAT?
3. What sub-processes are STEP and/or BCAT supposed to replace, duplicate or
enhance?

4. What are the time differences between the “as is” and “ to be” BSP processes?

3-6




Implementation of Research Design

Phase 1 - Development of the Base Support Plan Process Flowchart. The

objective of Phase 1 is to create a comprehensive definition of the BSP process that is
applicable to all BSP development scenarios. Any potential BSP process would be a
subset of this comprehensive process. This phase answers research question 1.

The development of the BSP process map consisted of a comprehensive review of
literature to include Air Force and MAJCOM Instructions, previous research, technical
training manuals, study guides, and journal articles pertaining to the subject. Experienced
personnel who have been involved with base support planning or site surveys at any
level, MAJCOM, NAF, or base level, were consulted to uncover unpublished experiential
knowledge. The consultations with these functional experts were iterative in nature and
consisted of periodic discussions using face-to-face meetings, electronic mail, telephone,
and the United States Postal Service. The purpose of repeated discussions were twofold:
to solicit feedback and to build consensus. Information gained from these resources were
combined to map out the BSP process flow chart.

Phase 2 - Insert STEP and BCAT into the BSP Process Flowchart. The objective

of Phase 2 is to define where in the BSP development process is the planned insertion of
STEP and BCAT. This definition will enable the development of a future, “to be,” model
for the comparison to the current, “as is,” model. This phase answers research questions
2 and 3.

In order to define the “to be” process, this phase used the same techniques as in

phase 1: literature review and expert consultations. Using the BSP process flowchart



defined in Phase 1 as a guide, the literature produced to date on the STEP and BCAT
research and development was reviewed to find those planned insertion points in the
process. Next, with the “to be” annotated BSP process flowchart, STEP and BCAT
contractors, The Analytical Sciences Corporation (TASC) and Synergy, respectively, as
well as the AL/HRG managers of the two programs were consulted. The purpose of these
consultations is two-fold: to uncover any potential changes in the BSP process due to
STEP and BCAT not documented in the literature and to ensure the concepts extracted
from the literature review are consistent with the experts. Once again, this phase is
iterative to obtain feedback and consensus. The product of this phase was a “to be” BSP

sub-process flowchart.

Phase 3 - PERT Network Model of the BSP Process. The objective of phase 3 is

to develop a spreadsheet model of the processes from phases 1 and 2 to facilitate
analyses. Principles of PERT will be used to model and analyze the BSP development
process.

The target source for this phase of the study was Headquarters Pacific Air Forces
(HQ PACAF) planners having extensive experience using the current processes described
in AFI 10-404. This selection allows for a focus on a distinct population that has been
rooted in the base support planning process.

The first step was to analyze the BSP process flowchart and define activities
which are understandable, measurable, and general enough to apply to all possible BSP
scenarios. These activities are the foundation of the PERT network diagram. Next, the

order of precedence of each activity along with the activity interrelationships were




defined and placed in a network diagram using the activity-on-arc (AOA) approach (see
Appendix B for discussion). The authors used the event-oriented AOA approach because
it was simpler to code into Microsoft Excel. Once the BSP network diagram was set, the
functional experts from PACAF or with recent PACAF BSP experience for the various
activities were queried for their best estimates of the activity times. These activity times
consisted of most optimistic, most pessimistic, and most likely completion times. While
the estimates were being collected, the BSP development process network spreadsheet
model was built in Microsoft Excel (see Appendix F for the detailed description). The
Monte Carlo simulation technique was incorporated to provide the capability of using a
mixture of probability distributions and to promote accuracy in the results (13; 33).

The probability distribution used to build the simulation model was the Triangular
as opposed to the Beta. The Triangular distribution is recognized as an appropriate input
distribution given the three parameter estimate (3; 29). The Beta distribution could not be
used to generate random variables necessary for simulation based on the three estimated
parameters given (see Appendix B for discussion).

The operation of the model was verified using a variety of input activity times and
hand-computed using PERT principles. Once the functional expert estimates were
received and analyzed, the baseline and “to be” BSP process spreadsheet models were
tentatively completed by insertion of each set of activity parameters. Finally, the baseline
model was examined for reasonablene_ss by comparison to HQ PACAF estimates for BSP

completion times.
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Time constraints prohibited the full validation of the model. Naylor and Finger
(1967) formulated a widely used three-step validation process.

1. Build a model that has face validity.

2. Validate model assumptions.

3. Compare the model input-output transformations to corresponding input-

output transformations for the real system. (3:407)

Face validity was addressed by the involvement of those knowledgeable with the process
in the development of the model, while the model assumptions were provided by the
functional experts of the processes and assumed valid. The third step was not attempted

due to the time involved to study an entire BSP development, and is therefore an area for

future research.

Phase 4 - Evaluation of Models. The objective of phase 4 is to determine the time

savings STEP and BCAT may provide the USAF using the model specified in phase 3.
This phase will answer the final research question.

The expected time to complete the BSP was computed by the BSP process
spreadsheet from phase 3 using standard PERT principles along with Monte Carlo
simulation. The simulation is employed to overcome the potential impact uncertain
activity times have on the process’ critical path--the path used to compute the expected
time to complete. The time differences between the baseline process and the application

of STEP and BCAT were analyzed using the large-sample z test with unknown variances

per Devore (11).

7 Test Description. The z test is used to determine if the times to complete a BSP

with and without STEP and BCAT are statistically different. The samples must be
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random and independent of each other (11). The significance level, a., for this test will be
0.01. Let u, and p, denote the true average time to completion without and with STEP
and BCAT, respectively. The parameter of interest is the difference between p, and p,
(4; - 1y). The null hypothesis is y, - p, = 0, no difference between scenario average
times, and the alternate hypothesis is 1, - p, > 0, the “as is” scenario has a greater average

time to completion. The test statistic, z, is

>

-y

— 0
z= —_i 5 (€RY
\m n

where,

X = the sample average time to completion without STEP and BCAT,

y =the sample average time to completion with STEP and BCAT,

A, = 0 (the hypothesized difference),

s, = the sample standard deviation of time to completion without STEP and
BCAT,

s, = the sample standard deviation of time to completion with STEP and BCAT,
and

m and n are the respective sample sizes.

The rejection region for the level a = 0.01 test is z > z, ,,, where z,,, = 2.33.
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Software Selection

There is an abundance of project management software options in the marketplace
today that can be used for this analysis, however most are very expensive. The range is
from $495 for Microsoft Project to $4000 for Primavera Project Planner 2.0. Each has a
variety of options and tools for performing analyses, although when dealing with
uncertain activity times, some systems require add-on software. For example, Microsoft
Project can address probabilistic activity times only after adding Risk+ at a cost of $395.
Fortunately, Microsoft Excel, which is standard on virtually all Air Force personal
computer systems, has all the tools necessary for the analyses required by this research.
Due to its widespread availability, Excel is extremely affordable and allows portability of

the BSP PERT process model.

Chapter Summary

This chapter discussed the methodology chosen to fulfill the four phases of
objectives set forth in Chapter I. The research design was presented which described the
four-phase process used to answer the research questions: the initial development of the
BSP process map; how STEP and BCAT fit within that map; conversion of the BSP
process map into a PERT network model; and the subsequent evaluation of the developed
models. Reasoning for using the PERT methodology was discussed presenting both
advantages and limitations. Finally, the software selection was described providing
insight into the use of the software package to run the model. The next chapter will

present the research’s findings and whether the objectives were successfully met.
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IV. Research Findings and Analysis

Chapter Overview

This chapter provides a synopsis of the research findings realized through
implementing the phases of the research design described in Chapter III. Also, an
analysis of each phase’s product is provided. The research findings section is structured
according to the specific phases of the research design. Phase 1 details the development
of the BSP Process Flowchart, the foundation of this research study. Phase 2 describes
the planned insertion of STEP and BCAT. The development of the BSP Process PERT
Model is explained in Phase 3. And the time differences are computed by the BSP
Process Model in Phase 4. Where appropriate, the answers are provided for each of the

research questions.

Research Findings

Phase 1 - Development of the Base Support Plan Process Flowchart.

Question 1: What is the “as is” (current) BSP process? The first step in
determining the possible benefits that tools like STEP and BCAT can bring to the base
support planning process is to determine how the process is comprised. A clearly defined
process map must be constructed and examined to clearly show what steps the newly
introduced tools can enhance or eliminate. Although AFI 10-404 and various checklists
(developed and maintained at base level and MAJCOM) explain the content and possible

data collection procedures for the various chapters in the BSP, there is no comprehensive



process chart representing the actions by all units taken at the point a unit receives its

tasking to produce a complete BSP. The process flowchart is built in such a manner as to
be broad enough to cover what actions are to be taken in BSP production at all levels and
in various scenarios. The process flowchart should show general actions that are taken at
wing, MAJCOM, NAF, Air Component levels as well as have the ability to apply to any

given AOR and still be able to fit a process for BSP construction for a CONUS, MOB or

a COB or bare base on foreign soil.

The base support planning flow chart construction began as a product requested
by Armstrong Laboratories at Wright-Patterson AFB, Ohio, our sponsor in this endeavor.
Armstrong Laboratories was working closely with civilian contractors, TASC and
Synergy, in the research and development of the STEP and BCAT systems. A
comprehensive base support planning model would provide greater insight in how the
process works and how STEP and BCAT would fit into that process and their potential
impact to that process.

The initial process flow chart was conceived out of a review of AFI 10-404 and
through personal experience working in a BSP planning process with CENTAF while
stationed at Cannon AFB and through experience as a site survey team member for
Crested Cap 95 at Fairford AB, England. This information was compiled and developed
into a strawman process flow chart depicting the process from tasking reception to the
production of the complete BSP.

In January 1997, the authors aﬁended the Worldwide Base Support Planning

conference that was held at CENTAF Headquarters, Shaw AFB, South Carolina.
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MAJCOM/LGX (Air Force Major Command, Logistic Plans) representatives, as well as
members from USAF/LGXX (Headquarters Air Force, Logistics Plans), were present at
this conference. Members of Armstrong Laboratory involved with the LOGCAT
program and civilian contractors, TASC and Synergy, who were developing STEP and
BCAT, were also in attendance. We took this opportunity to personally conduct
discussions with the MAJCOM and Air Staff representatives on the base support
planning process, many of whom were at one time stationed at 7" AF responsible for
producing and maintaining BSPs for the Korean peninsula. 7" AF and PACAF are
considered to have greater expertise in Base Support Planning which is evident in the fact
that AFI 10-404 is derived from PACAF procedures. They were given copies of the
strawman process flowchart and asked to review it and provide any comments or
additional information that they felt needed to be included. The information provided
was compared and compiled to begin a second iteration of the process flowchart.
Appendix J lists experts who participated in the development of the base support planning
process flowchart.

The second incarnation of the base support planning flowchart was developed
through the information gained at the BSP conference. The initial strawman process
flowchart was used as a foundation and then broadened with the new information. This
resulted in a comprehensive and detailed product which described any possible scenario
that could arise in base support planning development (i.e., initial BSP development,
updating an existing BSP, CONUS aﬂd overseas actions, etc.). The new product was

constructed in a manner to show time relationships between actions performed at
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different levels in the process (i.e., MAJCOM, base level, reception base). This version
of the process flowchart was reviewed and revised several times in conjunction with the
LOGCAT personnel at Armstrong Laboratory. Further discussions with members of the
CADRE at Air University, Maxwell AFB, responsible for the Contingency War Planning
Course, brought more information and detail to the process.

The intent of this project was to develop a PERT network to show how the STEP
and BCAT initiatives can enhance the base support planning process. The flowchart in
its state at this point was not conducive to easy transformation into a PERT network.
Therefore steps were taken to identify key processes within the entire base support
planning process that are similar and reference these processes into various tabs to the
overall process chart. A total of nine tabs were developed and created a user friendly and
programmable product (Appendix A). This version of the process flow chart was then
sent to various MAJCOM/LGX (Logistics Plans) representatives for validation. Minor
corrections and suggestions were identified and incorporated.

The last stage of validation of the base support planning process flowchart
involved the discussion of the flowchart with another group of functional experts at the
JFACC conference held at Synergy in Dayton, Ohio, 30 June —3 July 1997. Functional
experts with a background in base support planning in the Pacific theater were sought out
and given the current base support planning flowchart for review. Consensus was given
on the format and accuracy in mapping the process.

Phase 2 - Insert STEP and BCAT into the BSP Process Flowchart. When the BSP

Process Flowchart was finalized, the next objective was to answer research questions 2




and 3. From the beginning, the researchers reviewed literature provided by Armstrong
Laboratory, TASC, and Synergy, as well as attending various meetings, seminars,
conferences, and dernonstrations to get a firm understanding of the potential capabilities
of the tools. Now with a defined BSP process in hand, the research focused on where
STEP and BCAT should be inserted into the existing process.

The flowchart was provided to the contractors and the lab for their inputs as to
how they propose the tools will change the process. The experts were given time to
analyze the flowchart, and the researchers developed preliminary changes based on
observations over the past year’s research. There is no way to know for sure how these
tools will be used once in the hands of the users, however the following discussion
presents the vision of the new processes.

Question 2. What is the “to be” BSP process which incorporates STEP
and BCAT? The four most probable scenarios for the use of STEP and BCAT are as
follows:

1. the BSP Part 1 is replaced by STEP, and BCAT is used for assessments,

2. the BSP Part 1 Draft is replaced by STEP, and BCAT is used for assessments,

3. the BSP Part 1 is replaced by STEP, and BCAT is not used for assessments,

and

4. the BSP Part 1 Draft is replaced by STEP, and BCAT is not used for

assessments.

Note: Refer to Appendix A as aid in discussion of scenarios.
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The first and third scenarios presume a mindset change in the planning arena back
to a one-part BSP. In this case, the format of the STEP gathered data, which resides in a
central database (EKB) for access by all authorized planners, is embraced as the new
standard for reference of base capabilities. No longer is it necessary to publish a “hard
copy” BSP Part 1 and distribute it to the masses of planners requiring the document. The
third block down in Appendix A, Tab A, essentially stays the same except for performing
the site survey with STEP and transmit data to the EKB. The fourth and fifth blocks go
away. It is important to state that the review process remains in some form. The sixth
and seventh blocks would form a review, coordination and finalization process. Finally,
distribution would be virtually instantaneous since the BSP information will remain in the
EKB, however a message notifying planners of the finalization is likely.

The second and fourth scenarios presume the mindset remains the same as far as
the requirement to maintain a “hard copy” BSP Part 1. Experienced planners are highly
skeptical of electronic forms of pla.rining data. It is best to have a paper document in case
of communication breakdowns or power outages. In these scenarios, the process follows
the same flow as scenarios 1 and 3 above until the sixth and seventh blocks. Here the
EKB contents and the BSP Part 1 (same information, different medium) are reviewed,
coordinated, and finalized. The rest of the STEP process remains as the current BSP Part
1 process.

For scenarios 1 and 2, the insertion of BCAT changes the process as defined in the

flowchart only slightly. The second block “Identify Requirements” receives input from
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the STEP EKB along with TPFDD, operations tempo, inventory data, policies, etc. The
third block is where the BCAT performs its job by “Deconflicting Requirements with
other Functional Areas” and identifying shortfalls. After the requirements are negotiated,
the process repeats itself starting with “Identify Requirements.” The iterations continue
until all shortfalls are resolved or a decision is made to resolve the shortfall or limiting
factor at a higher level. The scenarios without BCAT are identified to isolate STEP and
BCAT for assessment purposes in the event that BCAT is not fielded. In this research’s
view BCAT won’t be used without some kind of electronic form of BSP data input, while
STEP can operate independently. |

Question 3: What sub-processes are STEP and /or BCAT supposed to
replace, duplicate, or enhance? Many replaced and duplicated sub-processes were
discussed while answering Question 2, however there exist enhanced sub-processes as
well as some less significant sub-processes that disappear.

First, in all STEP scenarios, the development of a site survey checklist is deleted
from the process. Additionally, the site survey and data collection task remains the same
time-wise, however the data collected is standardized. This tool forces the user to enter
the data in a standard format, minimizing errors and guiding the less skilled planner.
Another enhancement to the BSP Part 1 data is the flexibility in updating the data. The
formal process of updating a BSP typically follows a year planning cycle resulting in a
hard copy BSP, while the EKB can be updated as base capabilities change in and out of

the planning cycle.
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Enhancements offered by BCAT are time, energy, manpower, and frustration
reductions through automation of the tedious task of assessing plan requirements of a -
base’s capabilities. This process normally takes several days utilizing all functional area
experts. With BCAT, the same assessments are done via computer alleviating the
functional experts of that task and refocusing their efforts on resolving shortfalls. This

new iterative process takes only a few hours to a few days.

Phase 3 - PERT Network Model of the BSP Process. Once the BSP Process
Flowchart was completed and the alternative BSP processes determined, the activities of
the PERT network could be defined. To do this, the flowchart was analyzed for
groupings of tasks which were suitable for a PERT activity. First of all, the tasks must be
grouped in such a way to support the assumption of independent activities. In order to
estimate duration, the activities must be measurable. In other words, activities must have
definite, understandable starting and stopping points. Due to PERT’s non-iterative
nature, any chance for “looping” of activities were dealt with by enclosing a loop into one
activity. The iterations remain within the activity. The list of activities can be found in
Appendix C. To understand what constitutes each activity, the activity descriptions are

listed in Appendix D.

Once the activities were determined, the activity precedence relationships were
established and the PERT network was constructed using the activity-on-arc (AOA)
approach to network design (see Appendix B). The entire BSP process is represented in

the network, therefore various sections of the network will not be used for all scenarios.
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The BSP Process PERT Network can be found in Appendix C and the precedence
relationships are annotated in the activity list in Appendix E.

Using the activity list, descriptions, and network, the functional experts,
contractors, and lab personnel were consulted to acquire the activity duration times. Both
the current BSP process and proposed alternative activity times were gathered and the
Excel spreadsheet model was built. The model was built exclusively with the
approximation formula for the Beta probability distribution described in Appendix B due
to the nature of expert estimates. However, the Excel BSP model can be modified to
incorporate other distributions provided the existence of detailed data (27). The details to
build and use the model are included inside the spreadsheet, and the model in its entirety
is provided in Appendix F.

Phase 4 - Evaluation of Models. With the formulation of the BSP Process PERT

Model, the final phase of this research design can be accomplished. The four scenarios
stated in Phase 2 along with the baseline data were inserted into the model for evaluation,
and the results of the Monte Carlo simulation of 500 realizations of each BSP process are
presented.

The baseline model for the initial BSP process resulted in a mean and standard
deviation of BSP completion times to be 269.4 days and 29.9, respectively. Interestingly,
the minimum observed time to complete a BSP was 195.5 days, while the maximum took

over 1 year (369.3 days)--about 175 day span.
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Question 4: What are the time differences between the “as is” and
“to be” BSP processes? The following discussion compares each scenario to the
baseline model to answer question 4.

Scenario 1 represents the use of STEP during the site survey, the EKB
replacement of the published BSP Part 1, and the application of BCAT to the assessment
process. Appendix F-5 displays the values for this scenario and, specifically, the changes
of activities G, R, S, U, V, AR, and AS. The development and review of the site survey
checklist (activity G) is eliminated with the presence of STEP. The site survey (activity
R) does not change much at all, however the consolidation of data into BSP chapters
(activity S) is eliminated due to STEP doing it automatically. With the EKB replacing
the published BSP Part 1, the BSP draft no longer needs to be reviewed (activity U), but a
notification message is the likely extent of publishing and distribution (activity V).
Finally, with the application of BCAT to the assessment process along with its iterative
nature, the functional area meetings (activity AR) and requirement deconfliction (activity
AS) times are grouped into activity AS.

Scenario 1 was applied to the Excel model and Table 4-1 shows the results as
compared to the baseline results. With scenario 1 in the Excel model for the initial BSP
process, the resulting mean and standard deviation of BSP completion times are 239.1
days and 26.3, respectively. The z test described in Chapter III can now be performed on
the baseline and scenario 1 samples. Atan a = 0.01 level of significance, the test

statistic, z, is 17.014 (using equation 3.1). This z value is far greater than the z,,, value of
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2.33 rejecting the null hypothesis that there is no difference between the two sample
population means.

Table 4-1. Scenario 1 Comparison to the Baseline

Time to Completion (Days) Probability of Completion (Days)
Scenario Mean Std Dev MIN MAX 240 270 300 330
Baseline 269.4 29.9 195.5 369.3 0.17 0.509 0.862 0.973
1 239.1 26.3 170.7 3279 0.537 0.877 0.944 1.00

Finally, the minimum observed time to complete a BSP was 170.7 days, while the
maximum observed time took 327.9 days. The numbers show a time reduction of
approximately 30 days on average with the application of this scenario to the BSP
process. The probability of completion by a certain day is provided and, for example,
scenario 1 will be completed by the 270 day about 88 percent of the time versus only 51
percent for the current process.

Scenario 2 represents the use of STEP during the site survey, the EKB
complementing the published BSP Part 1, and the application of BCAT to the assessment
process. Appendix F-6 displays the values for this scenario and, specifically, the changes
of activities G, R, S, AR, and AS. This scenario is essentially the same as scenario 1
except the BSP Part 1 is reviewed, published, and distributed. The contents of the EKB
are still reviewed as is the BSP Part 1.

Scenario 2 was applied to the Excel model and Table 4-2 shows the results as
compared to the baseline results. With scenario 2 in the Excel model for the initial BSP
process, the resulting mean and standz;rd deviation of BSP completion tﬁnes are 252.4

days and 28.5, respectively. The z test can now be performed on the baseline and



scenario 2 samples. Atan a = 0.01 level of significance, the test statistic, z, is 9.203.
This z value is much greater than the z,,, value of 2.33 rejecting the null hypothesis that

there is no difference between the two sample population means.

Table 4-2. Scenario 2 Comparison to the Baseline

Time to Completion (Days) Probability of Completion (Days)
Scenario Mean Std Dev MIN MAX 240 270 300 330
Baseline 269.4 29.9 195.5 369.3 0.17 0.509 0.862 0.973
2 2524 28.5 178.7 337.2 0.372 0.729 0.942 0.996

Finally, the minimum observed time to complete a BSP was 178.7 days, while the
maximum observed time took 337.2 days. The numbers show a time reduction of 17
days on average with the application of this scenario to the BSP process, though not as
great a time reduction as scenario 1. Consequently, the BSP has a greater probability of
completion with scenario 2 than with current process. At the average time of completion
of 270 days for the current process, scenario 2 can be completed 73 percent of the time
versus only 51 percent.

Scenario 3 represents the use of STEP during the site survey and the EKB
replacement of the published BSP Part 1. This scenario is the same as scenario 1
however, BCAT is not used to in the assessment process. Appendix F-7 displays the
values for this scenario and, specifically, the changes of activities G, R, S, U, and V.

Scenario 3 was applied to the Excel model and Table 4-3 shows the results as
compared to the baseline results. With scenario 3 in the Excel model for the initial BSP

process, the resulting mean and standard deviation of BSP completion times are 256.2
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days and 28.8, respectively. The z test can now be performed on the baseline and
scenario 3 samples. Atan a = 0.01 level of significance, the test statistic, z, is 7.110. -
This z value is greater than the z,,, value of 2.33 rejecting the null hypothesis that there is

no difference between the two sample population means.

Table 4-3. Scenario 3 Comparison to the Baseline

Time to Completion (Days) Probability of Completion (Days)
Scenario Mean Std Dev MIN MAX 240 270 300 330
Baseline 269.4 29.9 195.5 369.3 0.17 0.509 0.862 | 0.973
3 256.2 28.8 177.6 347.2 0.308 0.667 0.937 | 0.996

Finally, the minimum observed time to complete a BSP was 177.6 days, while the
maximum observed time took 347.2 days. The numbers show a time reduction of
approximately 13 days on average with the application of this scenario to the BSP
process, like scenario 2, not as great a time reduction as scenario 1. Likewise, the BSP
has a greater probability of completion with scenario 3 than with current process. At the
average time of completion of 270 days for the current process, scenario 3 can be
completed 67 percent of the time versus only 51 percent.

Scenario 4 represents the use of STEP during the site survey and the EKB
complementing the published BSP Part 1. The scenario is the same as scenario 2,
however BCAT is not used in the assessment process. Appendix F-8 displays the values
for this scenario and, specifically, the changes of activities G, R, and S.

Scenario 4 was applied to the Excel model and Table 4-4 shows the results as

compared to the baseline results. With scenario 4 in the Excel model for the initial BSP
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process, the resulting mean and standard deviation of BSP completion times are 264.4
days and 27 4, respectively. The z test can now be performed on the baseline and
scenario 4 samples. Atan a = 0.01 level of significance, the test statistic, z, is 2.757.
This z value is greater than the z,,, value of 2.33 rejecting the null hypothesis that there is

no difference between the two sample population means.

Table 4-4. Scenario 4 Comparison to the Baseline

Time to Completion (Days) Probability of Completion (Days)
Scenario Mean Std Dev MIN MAX 240 270 300 330
Baseline 269.4 29.9 195.5 369.3 0.17 0.509 0.862 0.973
4 264.4 274 188.3 364.8 0.191 0.592 0.898 0994

Finally, the minimum observed time to complete a BSP was 188.3 days, while the
maximum observed time took 364.8 days. The numbers do not show much of a time
reduction at all. The variability in the process can easily absorb any time savings,
however, on average, approximately three days are saved with the application of this
scenario to the BSP process. At the average time of completion of 270 days for the
current process, scenario 4 can be completed 59 percent of the time versus only 51

percent.

Analysis

Phase 1. The BSP Process Flowchart is a significant step toward fully
understanding the long and involved process to create a base support plan. The time
spent on defining this process revealed a variety of viewpoints on base support planning

ranging from the optimistic to the cynical. Regardless of the attitude variation,
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overwhelmingly there was a desire to put control into the process. With a firm
understanding of the process by all the players, from HQ USAF to the base level
planners, the planning community as a whole can proceed with improving this process.
This flowchart will serve all levels of planning for standardization, measurement, and
refinement of the process and as a point of reference for training planners.

Phase 2. The determination of how the software suite can fit into the current base
support planning process model not only was a necessary step in order to provide the
realization of time savings, but also brought forth the prospect of a change in the plan
itself. The idea of the need for a published and printed BSP Part 1 begins to diminish
with the capability to have access to the pertinent information through the EKB. It can be
envisioned that some review can be done “online” or only portions of data be made in a
hardcopy format for review. It stands to reason that a fully printed BSP Part 1 should be
available in the case of a system failure or other contingency, however, in a general sense,
the most accurate version will reside in the EKB.

Phase 3. The BSP Excel Model provides a method to perform “what if” analysis
on BSP process improvements efforts which never existed before. Additionally,
problems can be identified by planners and then quantified using the model. Sub-
processes (activities) are defined and provide a foundation for measurement. Although,
data gathered for this research is for the general PACAF BSP environment and should not
be used for analysis in other scenarios? estimates can be gathered in much the same
manner for the other scenarios. It is important to note that the processes must be

standardized and understood by process owners to gather appropriate data to input into



the model. This standardization and understanding not only applies to building a baseline
model, but for tracking the performance of “as is” and/or “to be” scenarios.

One of the utilities of this model is that a logistics manager can determine the
probability an activity will be completed by a specified date. This probability feature
demonstrates to MAJCOMs the likelihood of bases under its control to meet deadlines.
Since BSP deadlines are often not met, this model can aid in developing realistic
deadlines.

Phase 4. The results of the automation versus current processes did not provide
any startling discoveries; all scenarios were statistically different than the current Initial
BSP process at 0.01 level of significance. Predictably, given the input data, the largest
improvement over the existing process is to use STEP when conducting the site survey,
replace the publishing of the BSP Part 1 with the STEP EKB, and use BCAT for
assessing requirements on a base’s capabilities. On average, this analysis showed 27
days of effort can be redirected from base support planning to other logistical areas.

Although the process comparisons above were not major discoveries, the length of
time to complete a BSP for any scenario was noted and investigated. The authors
determined the variability in the estimated activity durations for the pre-BSP Part 1
preparations was a significant factor in the overall process completion time. At least for
PACATF, the pre-BSP Part 1 preparation is a target for streamlining to reduce variability

and, subsequently, BSP completion times.
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Chapter Summary

This chapter detailed the findings realized through implementing the research
design specified in Chapter III. The research findings were discussed in order of the
phases to meet the objectives of this study and an analysis of each phase is provided. The
importance of the BSP process flowchart to this research was discussed along with the
application of STEP and BCAT to the process. Next, the construction of the Excel model
was expained, and finally the resulting data for each scenario was detailed. The next
chapter will present observations on STEP and BCAT and the conclusions of this

research including recommendation for future research.
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V. Observations and Conclusions

Chapter Overview

The investigation into the BSP development process concludes in this chapter by
discussing the researcher’s observations about the BSP automation initiatives and
recommendations for future research. Observations on STEP and BCAT are detailed by
the positives and negatives they may bring to base support planning. This chapter

concludes with a summary of the research project.

Observations on Software Initiatives

Positives. The software tools, STEP and BCAT, bring standardization to a
chaotic process. In a statistical sense, these tools can put some control in a widely
variable process. Planners will begin to do things in generally the same manner. The use
of these proposed software initiatives can provide a common ground for all planners to
work on when in the base support planning process. STEP is a platform which will
become familiar to all those who play a part in performing a site survey. Its common
interface will generate certain questions to be answered, reducing the probability that
some important questions go unanswered. It is also a system that can be recognized as
the tool to use Air Force wide, unlike the many templates that are being used now. STEP
can provide a general frame of reference and create an atmosphere of understanding

between all those who must, at one time or another, be part of the process.
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BCAT inherently has the same general positive characteristics. BCAT can
provide a standardized system for performing assessments. Currently, assessment
standardization does not exist today. It can, like STEP, provide a frame of reference for
all who become involved in the assessment process and create a system of understanding
of how the process works. Rules and guidelines can be decided upon in determining the
assessments and shared throughout the Air Force.

Another benefit of STEP is the easy storage and retrieval of an electronic form of
BSP data. A develop‘ed.knowledge base will decrease time in the overall data collection
process as well as the need for large teams which in turn will reduce costs. The use of
STEP in the base support planning process will create a comprehensive database of sites
in the EKB. The database acts as a source of reference for all units who may have a
tasking. Instead of copies of BSP 1 and 2 being sent by mail to all the units in question,
wing-level logistics planners would have the capability to access site data when needed
and inquire about certain aspects without having to go through the entire plan. Secondly,
the database provides multimedia possibilities which are hard to duplicate in the current
process. Additionally, the upkeep of site information can be enhanced has the higher
probability of currency, therefore possibly reducing the need for a massive site survey
team. The team could be reduced to players who need to survey particular areas where
information is sparse and then verify other site information as required.

As stated earlier, these software initiatives can provide a standardized system in
which certain important aspects of the' base support planning process are performed. This

standardization can significantly aid logistics planners who have been asked to perform




these functions with little or no experience. STEP and BCAT have user-friendly
interfaces which prompt the user with queries of certain aspects of the site survey and
guide the assessment-making procedures. Although the tools are not a substitute for
training, STEP and BCAT can provide a “roadmap” for an inexperienced planner to
gather and assess information pertinent to the base support planning process.

The capabilities STEP and BCAT provide planners in a crisis environment are
significant. These tools were developed with CAP in mind. STEP allows for a small
team to survey a site for potential deployment with a system that can asks for information
and can store any type of multimedia information. An important feature also is its
capability to “uplink” data to the source that needs it. Collected information can be
transmitted via land line or satellite communications which provides needed information
quickly in a crisis. BCAT takes the STEP data and, along with other pertinent data
(TPFDD, WAAR, etc.), completes a rapid assessment of the site and mission to be
performed and identifies shortfalls and limiting factors. This quick assessment can
expedite resolving potential problems and provide for a smoother and reliable response to
a potential contingency.

Negatives. When the researchers initially became aware of what BCAT inputs
consisted of, skepticism surfaced on the validity of the fast assessments being performed.
BCAT assessments rely on the accuracy of input data which can be faulty at the source
such as the TPFDD. As with any computer application, the output is only as good as the
input. For BCAT to be entirely succeésful in performing assessments, several conditions

have to be met. Most importantly, resource documents which are being used as input
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devices need to be as accurate and realistic as possible. People in the field express
concern on the use and reliability of such products in today’s process. Next, realistic
rules have to be set in determining the assessments. The BCAT interface allows for
those rules to be defined. Knowledgeable and experienced personnel need to be the rule-
makers and in the long run determine a standard set of rules for the sake of continuity.

The issue of “garbage in, garbage out” can be taken a step further by realizing
there are pitfalls by treating the output of software tools as “gospel.” A danger with the
introduction of any software suite which “simplifies” a process is that it can be viewed as
the ultimate tool for solving a problem. The potential for output taken at face value and
as the only right answer is real. Users of these tools should be made aware of pitfall
through training.

Finally, STEP and BCAT must not become a substitute for training. A
comprehensive software suite cannot and should not be viewed as a “cure all” for what
ails the planning community in terms of training. Although certain processes are
automated, an understanding of what is actually being computed and how is necessary in
understanding the assessment results. Without understanding the process as a whole and
its subsequent parts, the possibilities of providing faulty data as an input,

misinterpretation of outputs, or the inability to discern an unreasonable output increase

greatly.




Recommendations for Future Research

The focus of the BSP Process Flowchart was on the deliberate planning process
described in Chapter II. The BSP process under crisis action planning is less clear then
the deliberate planning process this research defined. Future studies can detail how CAP
affects base support planning and attempt to find the similarities and differences with
deliberate planning. Since CAP extends over a much shorter time frame than deliberate
planning, the reduction in time STEP and BCAT provide the planning process could be
much more dramatic with CAP.

Due to the time constraints imposed by the academic schedule and the length of
time required to study a reasonable sample of BSP processes, the Excel model of the BSP
process is limited by the lack of testing with real-world data. Although, the model
developed has been scrutinized by experts, rarely does a stochastic process such as the
time to complete a site survey action follow a triangular probability distribution. This
research bases its inference on the accuracy of the estimates given by the functional
experts in the BSP process. In the future, empirical data should be gathered to
approximate probability distributions that are more accurate representations of the BSP
process. A note of caution, however: before any measurement can be made on a process,
the process owners must understand (as opposed to think they understand) the process.
The availability of the BSP Process Flowchart should greatly enhance this understanding.

Another caution concerning the Excel model is the large variation in the data
obtained by the experts. The wide raﬁge and many levels of experience contributed to

large variances in activity time estimates which were inputs to the model. If the process
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defined by the BSP Process Flowchart truly represents the process and the wide process

variation is valid, then a by-product of this research is the indication of other areas
needing improvement. The variation in the sub-processes where STEP and BCAT can be
inserted are small relative to the bureaucratic activities prior to actual data gathering and
assessments—the reason the BSPs are done in the first place. Initiatives to reduce
coordination and review variances would significantly reduce overall BSP process
completion times.

The phrase “process improvement” has been mentioned throughout this study
because STEP and BCAT are initiatives to improve the BSP process. The approach the
researchers took was to understand, define, and quantify the process to facilitate future
improvement efforts beyond STEP and BCAT. Standard statistical process control
methods can be used in conjunction with the BSP PERT network and Excel model to
monitor the “as is” process or “to be” initiatives. Giammalvo, Firman, and Dwiyani
demonstrated the utility of using realized PERT times as data and applying SPC
techniques to study processes and irﬁprovement initiatives (15). The idea of linking SPC
and PERT times is a logical parallel to the current BSP research and may be appropriate

for future studies.

To determine the time STEP and BCAT can save the Air Force and translate that
time to a cost savings comparison discussed next, more work must be done. Due to the
fact this research limited the scope of its data collection to the general PACAF AOR and
its analysis only on the initial BSP précess, future research can extend this study across

MAJCOMs, type of installation (MOB, COB, or BB), and other BSP scenarios (i.e.,




updates, BSP Part 1 only, etc.). Until this is done, a realistic estimate of time and cost
savings any initiative can offer the Air Force is difficult.

The initial model introduced in this research can be further used for a cost
comparison with the application of STEP and BCAT in the base support planning
process. In terms of current cost of the process, manpower cost figures can be applied to
each activity as well as other associated costs and determine an estimated dollar amount
of the production of BSP 1 and 2. To make a comparison, the same manpower figures
can be applied to the “to be” model. The major difference lies in the associated costs.
For a true cost comparison to be made, the future state of the availability and usage of
STEP and BCAT must be determined. Costs of implementing and maintaining an EKB
must be known. How many sets of software suites are to be purchased must be realized.
The environment in which the EKB will be housed must be determined, either within the
Global Command and Control System (GCCS) or some other type of environment. Costs
associated with data transmissions must be addressed. Only with these factors and other

possible associated costs will a true cost comparison be realized.

Summary

This research project was sponsored by Armstrong Laboratory to provide a
detailed understanding of the base support planning process for assessing the applicability
of inserting technological advances into the existing process. The researchers are
confident this study produced two tools that will not only benefit the lab, but also

logistics planners at all levels and the education and training communities. The



automation initiatives of STEP and BCAT are efforts aimed at improving the BSP
process for the heavily tasked logistics planner. The BSP Process Flowchart provides a
framework for understanding the entire process from a broad view, and helped understand
how STEP and BCAT make an impact. Further improvements on the flowchart could
focus on drilling down into individual tasks to define them and likewise upgrade the
Excel model. Regardless, this tool is the first known effort to define the development of
the base support plan and will help facilitate process improvement initiatives.

The BSP Excel Model is a tool that enabled the BSP process to be modeled on a
spreadsheet for making quantitative assessments of the process. Specifically, the current
BSP process was compared to potential automation scenarios to evaluate potential time
“savings. This spreadsheet, the first attempt at modeling the BSP process known to the
researchers, followed the BSP Process Flowchart. However, when future BSP process
improvements take place, or upgrades to the flowchart, this model must also be refined.
Nevertheless, the BSP Process Flowchart and BSP Excel Model are offered to the
logistics planning community as flexible tools to understand and quantify the complex

process of base support planning.
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Appendix A - Base Support Planning Process Flowchart

Table of Contents
Base Support Planning Process FIow Chart .........cccocivierveveenininnenieirceeenencecneeeeen A-2
Tab A - Initial BSP Part 1......cccccoiiviiiiiiiiiinic e A-4
Tab B - Initial BSP Part 2 .......coooioiiceiceeecteercicceee s A-5
Tab C - Update BSP Part 1 and/or Part 2 ..........cccoeviioieenciiniccicccsccienes A-6
Tab D - Delayed BSP Part 2 ......cooooiiieiiietestesee et eee e s sne e s ma e A-7
Tab E - Sponsorship Process.......ccccvouiiieiiiriiieiiceceteesieeeeeenieeetee st ecse e A-8
Tab F - Team Selection..........ccoviviiiiiiiiiiiiiniiiiiiincinere e A-9
Tab G - Country Clearance PTOCESS.......ccvverervieriieriteniesreeseeeee st seeeesesseseseeesaeeneees A-10
Tab H - Orders/Travel Preparation ..........cccoccecievieereeneeniernteneesieertesieseseeseeseeeeseesnenaee A-11
Tab J = RECEPHION ..eecuvieiieeciieeiecteete ettt st e e s e e e e seee st s b et e s e e seeseameennes A-12



- Initiation of BSP
Process
-JCS Planning Cycle
-New Oplan
-MOOTW
-CAP/Exercise
- Initial BSP

Air

Component
receives
tasking
— — L —
I Message !

Phone ,
| TPFDD |

— s

Provisional Wing
Host/Reception Unit
notified of tasking

v

Log Planners
will pull
TPFDDs from
JOPES and
distnbute

!

Convene BSPC

- disseminate info
- establish
timelines &

requirements

Location
Tasking?

Terminate

Initial BSP Part 1
(Tab A)

Update, BSP Part
1
(Tab C)

Is a BSP Part
2 Required?

Initial BSP Part 2
(Tab B)

Is a BSP Part
2 Required?

Does a BSP,
Part 2 exist?

Update BSP Part

2
(Tab C)

BASE SUPPORT PLANNING PROCESS FLOWCHART

Initial BSP Part 2
(Tab B)




Initial BSP, Part 2]
(Tab B)

No

Required?

Travel

Required?

Travel

Update, BSP Part
1

(Tab C)

Initial BSP, Part |
(Tab A)

Is a BSP, Part
2 Required?

Is there an
existing BSP,
Part 2?7

Sponsorship
(Tab F)

!

Is a BSP, Part
2 Required?

Team Selection

(Tab G)

Initial BSP, Part 2
(Tab B)

Country
Clearance
Required?

Update BSP, Part

2 Country
(Tab C) Clearance
(Tab H)
Terminate

Orders/Travel |
(Tab J)

Reception
(Tab K)

Initial BSP, Part 1

Update, BSP Part
1 (Tab A)

(Tab C)

Is a2 BSP, Part
II Required?

Will BSP, Part
1 be done at
the same time?

Coordinate for
Delayed BSP, Part 2
(Tab E)

Initial BSP, Part 2
(Tab B)

Depart

A-3



Tab A - Initial BSP Part 1
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Process

Determination of
BSP Part 1
Chapter POCs

Assignment of

BSP Part 1
Chapter POCs

!

BSPPart 1 Chapters Data
Collection/Perform Site
Survey IAW Checklists or
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Collected Data
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v

BSP Part 1
Draft

v

BSP Part 1 Draft
Review Process
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Finalize BSP Part 1
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Component, MAJCOMs,
NAFs, Prov wing, etc.)

Y

BSP Part 1
Published

Classifidd Internet
Surfa¢e Mail
Air [Mail
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Classified Internet Posting
Message or BSP Part 1
Copies Distributed to Air
Component, Participating
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Tab B - Initial BSP Part 2

-Ops Tempo i
-All Forces TPFDD !

-Base Loading by C Day ——————

Assessment
Briefings

!
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Requirements

!

Deconflict

Requirements w/ other
Functional Areas

.
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ABO, Logjstics Plans,
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Requirements)

!

Negotiate
Requirements

'

Collect Data
into Chapters

:

Admin - Combine
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Draft BSP Part 2

!

identify Shortfalls
and LIMFACS

:

BSP Part 2 Draft
Review Process

!

1
Visiting Units |
' Return to Home /

Outbrief - Provisional Wing,

AF Component, MAJCOMs,

NAFs, Reception Base/CC,
Host Nation Military, US
Embassy

¥
Finalize BSP Part 2
(Cooordinate w/ AF
Component, MAJCOMs,
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I
Classified Internet
Surface mail
Air mail
E-mail
Courier

v
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Tab C - Update BSP Part 1 and/ or Part 2

BSP
Update

Process

Provisional wing, other
Base X tasked units
review copies of BSP
Part 1 and/or Part 2

v

Convene
BSPC

End Process Are there any
perceived
=)
shortfalls, or
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No changes
to BSPs

Consolidate
identified concerns,
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!

Send consolidated package

Does AF

Component, to AF component,
Reception Base, Reception Base,
MAJCOMs, NAFs MAJCOMs, NAFs, for

approve? consultation and approval

T
|
1
|
1
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warrent site

Prepare for site survey
(See Tab A, Initial BSP

Part 1) survey? ‘
1
I
|
' |
|
End Process :
Y
Do changes
BSP Pen and Ink
rewrite? £es
Incorporate changes, y
publish, and distribute
revised BSPs. End Process
Y

I End Process ’




Tab D - Delayed BSP Part 2

Will the

Delayed L. . Coordinate W tenant units/AF
BSP Part phg;-gggall:mnzg Component/MAJCOMs/
2 Process NAFs/etc. on conference date
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A 4
Tab E
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Part 2
process
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A
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Tab E - Sponsorship Process

Supported
MAJCOM/NAF,
Air Component
finds an In-Country
Sponsor |

v

Identify POCs for
Supported MAJCOM/NAF,
Air Component, In-Country

Sponsor and tasked units

Target date for BSP
completion set
(Coordination between
sponsor, tasked units,
Host Base, AF Comp)

A
End Process




Fill Positions
as required

Are there
positions

listed as
“optional"?

Team
Selection

Conwvene
BSPC

Has HHQ
determined
team
compostion?

Tab F - Team Selection

Utilize existing checklists
(MAJCOM/NAF, AFLMA,
etc.) and develop local
checklist to conduct site
survey

! Budget !
: Constraints '
g
i
Y
Are there Determine
guidelines on optimum team
team size? size
| -Existing BSP |
Determine optimum | - Site Experience |
team composition for & - —: - TPFDD !
i mission completion ' -Info from !
‘ : another Org. J
Coordinate team
compostion
selection with HHQ
Is team
compostion
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r-——------=-=-=-=-= Al
! Based an hut not limited to: '
' -Prior BSP experience !
Te;x:l Mﬁmber - — — : - Knowledge of site :
ection , ~Knowledge of career field |
+ i -Availability |
Report Team
member data to
HHQ.

local checklist
to conduct site
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Yes

/

End Process

Does unit have a



Tab G- Country Clearance Process

Country
clearance
Process

Air Component
coordinates w/ Joint
Command Rep

US base
CC approve
visit?

.
Terminate

Coordinate with State
Department, US
Embassy, Host Nation
Military

Host Gov't

approve
visit?

Country Clearance
Approved - Air
Component notifies
lead
uni'MAJCOMSs/NAFs

Yes

!

Air Component
provides funding
for Site
Survey/Conference
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Tab H - Orders/Travel

Coordinate with
TMO for
transport to site.

Coordmate travel
agenda WHHQ

agree to

Yes

Report traved and
team data to PRU for t¢——
orders preparation

!

Retrieve orders
from PRU

Team traved
to site

End Process
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All Services TPFDD
10-404/Sup

TA
Copies of BSP

Reception
Process

Tab J - BSP Site Survey Preparation/Reception

Coordinate
actions w/
Host Nation
Cmdr

]

Collect visiting
team data

Y
Coordinate
billeting and
trans at Base
X

4
Coordinate
available
In-Country
Functional
Reps

Secure
facilities
and
equipment

'

Coordinate
messing
requirements

Gather
appropriate
Planning
Documents

Will visiting
units travel
directly to site?
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Appendix B: Program Evaluation and Review Technique (PERT)

Introduction

A project is a “set of interrelated activities that has a definite starting and ending
point and that results in a unique product or service” (23:787). To aid managers in
project management, a number of network planning models have been developed. These
models rely on a well thought out set of activities and their logical or technological
ordering known as precédence ordering. An activity could be anything from reviewing a
document to collecting data. When these activities are completed, the project is
concurrently completed.

Two common examples of project planning network models are the program
evaluation and review technique (PERT) and the critical path method (CPM). When the
time to complete an activity is certain then managers can employ the CPM. However,
activity times can be uncertain due to process variability. When this is the case, PERT is
used. The methods are very similar, but mainly differ in the manipulation of the
estimated times (23). Due to the high variability in the processes studied by this research,

PERT is discussed here.

Network Methods
The methodological approach to PERT differs slightly from one source to

another, but all tend toward these four basic steps laid out by Krajewski & Ritzman:
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define the project, diagram the network, estimate time of completion, and monitor the
progress of the project (23).

Define the Project. This includes the starting point and ending point and each
activity in between. The proper sequence of activities are defined in precedence
relationships also taking in consideration parallel and serial activities. These activities
should also be to the level of detail the particular manager needs for decision-making.
Additionally, the time to complete each activity is estimated in this step (23).

Diagram the Network. The two common methods that exist to create this network
diagram are the activity-on-arc (AOA) and the activity-on-node (AON) methods. As the
name implies, AOA (figure 1) uses arcs to represent activities. When the focus of a

project is on the events, then the event-oriented AOA approach is used. A circle (node)

START @L@L@L@ sToP
\\< /\O

Y

Figure B-1, AOA Network Diagram

represents an event which one or more activities end or begin. AON (figure 2) uses nodes
to represent activities and arcs show the precedence relationships. When the focus of a

project is on the activities, then the activity-oriented AON approach is used. Also, note




in both methods event A comes before event B, events B and C come before event D.

The direction is always one way (23).

B
N
START | A @ STOP

C

Figure B-2, AON Network Diagram

Estimate the Time of Completion. Activity times are estimated by using the

functional manager’s or expert’s best estimate. The expert would ideally have at his

disposal a good deal of historical data, the more the better. With certain activity times the
manager would use CPM. But in some cases, there is no such historical record, personnel
change, or the processes change. In this case, the manager would employ PERT and base

the estimates on three possible completion assumptions:

o Most optimistic completion time - This time assumes that everything will go
according to plan and with a minimal amount of difficulties.

e Most pessimistic completion time - This time assumes that everything will not
go according to plan and that the maximum potential difficulties will develop.

e Most likely completion time - This is the time that, in the mind of the functional

manager, would most often occur should this effort be repeated over and over. (22)
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These three estimates are combined into one estimate of activity completion time.
The first of the underlying assumptions that govern the traditional PERT approach is
made here: the beta distribution is the probability distribution of uncertain activity
completion times (13; 22; 23). The computation of the expected time between events
using the three time estimates is somewhat complicated using the beta distribution. In
addition to the optimistic and pessimistic time estimates, the Beta distribution is shaped
by two more parameters which shape the curve. These parameters, commonly referred to
by a and B or ¢ and 6, are not time estimates (11). However the founders of PERT

approximated the mean and variance of activity times with the following formulas:

a+4dm+b
o= ®.1)
where,
t. = expected time
a = most optimistic time
b = most pessimistic time
m = most likely time
and
0, = =" ®2)

where o, is the standard deviation of the expected time (13; 22; 23; 29). Once the
activity times are estimated, the critical path can bf: determined. A path in a project

network is an ordered sequence of activities between the start and finish. The critical
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path is the path that has the longest total time. In figures 1 and 2 above, the paths are A-
B-D and A-C-D. When the times are known and summed for each path, taking
precedence relationships into account, the critical path emerges as the one with the
longest total time. A critical path is also the path that will cause a project delay if any
activity on the path is delayed (relative to its estimated completion). For this reason, the
critical path is the main focus of PERT. The second underlying assumption is that all
activities not on the critical path can be ignored (13; 23). However, ignoring the non-
critical activities puts the burden on the manager to watch for non-critical paths from
emerging as critical once the project commences.

Since the activity times in a PERT network are probabilistic, the project
completion time is probabilistic. This allows managers to determine the probability to
complete the project by a particular point in time. To facilitate statistical inference, the
originators of PERT specified two more underlying assumptions: project activities are
independent and the number of activities on the critical path is sufficiently large to invoke
the Central Limit Theorem of Probdbility to analyze the project completion time.

The assumption of independent activities allows the mean and variance of the
total time of completion to be computed by the critical path time estimate and the
summation of the variances of each activity in the critical path. As the number of
activities on the critical path increases, the distribution of estimated total time approaches
the normal distribution per the central limit theorem (CLT). The only purpose of the

CLT assumption is for making statisti'cal inferences based on the normal distribution (33).
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Therefore, to determine the probability of project completion by some specified time, T,

the z-transformation formula is used:

€)

where,
T = time of project completion (to evaluate)

TE = earliest expected completion time (the critical path time estimate)

o = variance of expected completion time (for the critical path). (23:806)

Once the z value is computed, the probability to complete the project or a certain activity
by a specified date can be obtained from a standard z-table found in any statistics text.

Monitoring the Progress of the Project. The project manager must monitor the

critical path and those paths which may emerge as critical to keep the project on schedule.

Computer software can aid tremendously in the management of these paths.

PERT Limitations and the Monte Carlo Simulation
To this point, the discussion on PERT principles focused on the ideal
circumstance that the underlying assumptions hold. These assumptions were necessary to
develop the PERT as a user friendly management tool. When the PERT assumptions are
relaxed, hand calculations quickly become impractical for managers. Often a non-critical
path becomes critical due to the stochastic nature of the uncertain activity times. The i

assumptions begin to dissolve as a result of this phenomenon. Therefore, since the
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creation of PERT, the focus on the critical path has been the main criticism of the

methodology (33).

The literature addresses the non-critical path issue from a variety of approaches,
but virtually all recommend the use of a computer to run a Monte Carlo simulation due to
computational complexity. Van Slyke introduced the Monte Carlo method to PERT in
the early 1960’s and identified two benefits of the application. First, any probability
distribution can be used instead of the Beta distribution. He experimented with a variety
of distributions, and the.diﬁ"ering results highlighted the weakness of assuming only one
distribution. The other benefit is the computational accuracy the simulation provides.
Traditional PERT always underestimated completion times--a biased estimate--when
non-critical paths exist that emerge as critical. For instance, when a non-critical path
emerges as critical, the new completion time would be longer than the time computed for
the traditional critical path. Monte Carlo simulation provides an unbiased estimate of
project completion time given accurate input probability distributions (33).

Monte Carlo simulation removes bias by simply generating a single random
variable from a distribution of critical times for as many iterations desired and averages
them. The critical time is the sum of the activities on that iteration’s critical path. The
traditional PERT method instead computes a critical path as the path with the maximum
total of activity averages (17). Though practical for managers, not considering all paths
for a large number of samples results in estimation bias.

Dumville (13) developed an analytlc approach to the case of more than one

critical path and dependent activities and verified the approach with simulation. In




addition to the two approaches, his article outlines the historical study of this

phenomenon and is a great source of PERT background material.
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Appendix C- BSP Process Network
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Appendix D - Base Support Plan Activity Description

BASE SUPPORT PLAN PREPARATION
A. Identify and Notify Tasked Units

This activity begins when the Air Component Command or MAJCOM receive the
requirement or tasking to create or revise a base support plan for a specific installation.
This requirement is the initiation of the base support planning (BSP) process and comes
in several forms: the Joint Chiefs of Staff (JCS) planning cycle, new operations plan
(OPLAN), military operations other than war (MOOTW), contingencies, exercises, and
initial BSPs. The notification can be whatever means necessary to get the message to the
tasked units (e.g., message, phone, etc.). This activity ends when the provisional
wing/host/reception unit are notified.

B. Air Component Finds and Notifies Sponsor

This activity begins when the Air Component Command or MAJCOM receive the
requirement or tasking to create or revise a support plan for a specific installation. This
requirement is the initiation of the base support planning (BSP) process and comes in
several forms: the Joint Chiefs of Staff (JCS) planning cycle, new operations plan
(OPLAN), military operations other than war (MOOTW), contingencies, exercises, and
initial BSPs. In-country sponsors are not always required. This activity ends when the
in-country sponsor is notified.

C.  Units Prepare For and Hold BSPC

This activity begins upon receipt of the notification of the BSP requirement. The
Logistics Plans Office at the tasked unit pulls the TPFDD from JOPES and distributes it.
The Base Support Plan Committee (BSPC) is convened.

D. Sponsor Identifies and Coordinates POCs

This activity begins upon notification of the in-country sponsor, and ends when the
sponsor points of contact are coordinated with the air component command.

E. Units Identify and Coordinate POCs
This activity begins at the conclusion of the BSPC. The OPR and functional areas POCs

are identified and coordinated. The activity ends when the key POCs are coordinated
with higher headquarters.
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F. Negotiate BSP Completion Dates

This activity begins when all the key players are identified and continues through the
negotiation and concurrence of the BSP Parts 1 and 2 completion dates.

G. Site Survey Checklist Development/Review

This activity begins at the conclusion of the BSPC. Units should use existing checklists
(MAJCOM, AFLMA, in-house, etc.) to develop local checklist to conduct the tasked site
survey. The activity concludes with an agreed upon checklist by BSP OPR, functional
area planners, and BSP team members.

Note: The checklist development process is most likely iterative and may last until the
BSP team departs for the site survey, but, in order to prepare properly, the required
amount of time is needed.

H. Determine BSP Team Composition

This activity begins when the BSPC concludes and includes interaction with HHQ.
Drivers to this process include budget constraints, an existing BSP, site experience, a
TPFDD, and/or information from other organizations with experience with the site. This
activity concludes when the team composition is set.

I Selection Process of BSP Team and Coordination w/ HHQ

This activity begins when the team composition is set. The team selection takes into
consideration the knowledge of the site, knowledge of the functional area, prior BSP
experience, and availability to travel to the site and within the dates set. The process ends
when the BSP team selection is complete and the team list is coordinated with HHQ.

J. Air Component Command Solicits Country Clearance

This activity begins when the BSP team data is reported to the air component command.
The air component command coordinates country clearance request with the joint
command representative. If the base is not a US base, then the host government may or
may not approve the request. If the base is a US base, the base commander may or may
not approve the request. In both cases, the process is iterative if the US wants to utilize
the base. The activity ends with the approval of the country clearance.
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K. Air Component Command Coordinates Country Clearance w/ Funding

This activity begins when the country clearance is approved. The air component
command notifies the supporting MAJCOM and the tasked unit. Along with the
notification, the activity ends with the funding for the TDY.

L. BSP Team Compliance with Personnel Requirements

This activity begins when the tasked unit receives notice of country clearance approval
and the funds are available. The BSP team, if not previously complied with,
accomplishes all personnel requirements for travel to the destination. This may include
immunizations, passports, visas, etc. Please note that typically many of these
requirements are considered at team selection, but some units may wait to comply until
the TDY is approved and funded. Also, the possibilities of a team member dropping out
is real and must be planned for. The activity ends when the entire team has met the
personnel requirements.

M. Prepare Travel Arrangements and Coordinate

This activity begins when the tasked unit receives notice of country clearance approval
and the funds are available. Travel arrangements may be made by HHQ such as military
air coordination. If the travel arrangements aren’t made by HHQ, then the BSP team
makes arrangements with the appropriate travel office on base for travel to the destination
site (e.g., military air, commercial air, etc.). This activity concludes when travel
arrangements are made for each team member and is coordinated with HHQ, BSP team
members, and the tasked unit.

N. Unit Prepares Orders

This activity begins when all the personnel requirements are met and the travel
arrangements are coordinated. The personnel readiness unit prepares the TDY orders for
the BSP team, and the team in turn receives the orders.

0. Reception Unit Coordinates Support for Site Survey/Conference

This activity begins when the BSP Part 1 and 2 completion dates are set. The reception
unit begins the preparation for the upcoming site survey and/or BSP conference.
Depending on the location, these actions may include coordination with the host nation
government/commander. In-country functional area representatives must be organized
for the visit. Additionally, facilities and equipment must be secured for temporary work
areas, meetings, and briefings. And finally, the appropriate planning documents must be
gathered and organized for the site survey/conference attendees. These documents
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consist of, but are not limited to, the appropriate Oplan, TPFDD, AFIs, draft BSP, maps,
WPAAR, WCDO, IMP, WMP, VAL, and TA.

Note: Typically, this process will only take as long as the time allotted based on the
schedule, but, it important to know the necessary time to prepare properly.

P. Reception Unit Coordinates Support for BSP TDY Personnel

This activity begins when the BSP Part 1 and 2 completion dates are set. The reception
unit begins the preparation for receiving the upcoming site survey and/or BSP conference
attendees. First, the visiting team data must be gathered (i.e. MAJCOM coordination).
From that information, the receiving unit can plan for billeting, transportation, and
messing requirements. The transportation requirements include on-site as well as to and
from the point of debarkation/embarkation. The activity is complete when the location is
ready to receive the visitors.

Note: Typically, this process will only take as long as the time allotted based on the
schedule, but, it important to know the necessary time to prepare properly.

Q. BSP Team Travels to Site

This activity begins when the BSP team receives their TDY orders and the site survey
checklist is complete. Obviously, there may be a substantial delay between the orders
pick-up and the actual home station departure due to scheduling, but, for this activity, the
delay is assumed to be zero. Also, consider for this activity the typical origin of the BSP
team members. This activity concludes when the team arrives at the destination and, if
applicable, obtains lodging.

BASE SUPPORT PLAN PART 1

R. BSP Chapters Data Collection/Site Survey IAW Checklists

This activity begins when the BSP team is ready to begin data collection and is quite
different depending on the scenario. Data collection for a home station BSP may range
from tasking the base functional areas to gather data to a disciplined site survey. On the

other hand, if BSP teams are traveling to a bare base, then data collection would be in the
form of a site survey in accordance with a checklist or established procedures. When data

collection is complete, then the activity concludes.
S. Consolidation of Data into BSP Part 1 Draft

This activity begins once the data collection is complete. The BSP team and/or
functional areas transcribe the collected data into draft chapters and collectively a draft
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BSP Part 1. A previous BSP Part 1 being used as a working copy receives a first draft
update with the new information collected.

T. BSP Team Returns to Home Station

This activity begins when mission is complete at the site and ends once the team arrives
at home station. “Mission complete” is dependent on the objectives of the specific site
survey and can be at the conclusion of data collection or the completion of the draft BSP
Part 1.

U. BSP Part 1 Draft Review

This activity begins once the draft BSP Part 1 is completed. The review process must
include coordination with all applicable units. This process is completed when the BSP
Part 1 is finalized and signed by the approval authority.

V. Publishing and Distribution

This activity begins once the BSP Part 1 is signed and includes all actions necessary to
publish and distribute the BSP. Distribution can take many forms such as the U.S. Postal
Service, couriers, electronic mail, or the classified Internet. If the BSP is posted on the
classified Internet, be sure to transmit a message notifying those on the distribution list.
This activity ends when the BSPs have been sent to all those on the distribution list.

DELAYED BASE SUPPORT PLAN PART 2 (IN-HOUSE)

This process occurs when a BSP Part 2 is required, the BSP Part 2 conference is not held
with the site survey, and the provisional wing performs the BSP Part 2 assessments in-
house.

AA.  Solicit Inputs From Tasked Units

This activity begins after the BSP Part 1 process and the tasked units BSP teams return to
home station. Inputs are solicited from the units tasked to that location to begin the BSP
Part 2 process. This activity will take as long as the time allotted, so it is important to
know the amount of time necessary to adequately solicit substantive inputs. This time
should be built into the schedule and, therefore, the activity concludes when the tasked
units have been given an adequate amount of time to provide inputs.

AB.  Secure Facilities, Equipmeﬁt, and Planning Documents

This activity can begin once the BSP Part 1 process is concluded and involves the
logistics of preparing for the BSP Part 2 in-house meetings. Facilities and equipment
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must be secured for temporary work areas, meetings, and briefings. Additionally, the
appropriate planning documents must be gathered and organized for the site
survey/conference attendees. These documents consist of, but are not limited to, the
appropriate Oplan, TPFDD, AFIs, draft BSP, maps, WPAAR, WCDO, IMP, WMP,
VAL, and TA. This activity will take as long as the time allotted, so it is important to
know the amount of time necessary to properly prepare for the meetings. This time
should be built into the schedule and, therefore, the activity concludes when the BSP Part
2 meetings are adequately prepared for.

Go To BSP Part 2 Core Process

DELAYED BASE SUPPORT PLAN PART 2 (CONFERENCE)
AC.  Air Component Solicits Country Clearance (as required)

This activity begins when the BSP team data is reported to the air component command.
The air component command coordinates country clearance request with the joint
command representative. If the base is not a US base, then the host government may or
may not approve the request. If the base is a US base, the base commander may or may
not approve the request. In both cases, the process is iterative if the US wants to utilize
the base. The activity ends with the approval of the country clearance.

AD. Reception Unit Coordinates Support for BSP Part 2 Conference

This activity begins when the BSP Part 1 process concludes. The reception unit begins
the preparation for the upcoming BSP Part 2 conference. Depending on the location,
these actions may include coordination with the host nation government/commander. In-
country functional area representatives must be organized for the visit. Additionally,
facilities and equipment must be secured for temporary work areas, meetings, and
briefings. And finally, the appropriate planning documents must be gathered and
organized for the site survey/conference attendees. These documents consist of, but are
not limited to, the appropriate Oplan, TPFDD, AFIs, draft BSP, maps, WPAAR, WCDO,
IMP, WMP, VAL, and TA.

Note: Typically, this process will only take as long as the time allotted based on the
schedule, but, it important to know the necessary time to prepare properly.

AE. Reception Unit Coordinates Support for BSP TDY Personnel -

This activity begins when the BSP Part 1 process concludes. The geception unit begins
the preparation for receiving the upcoming BSP Part 2 conference attendees. First, the
visiting team data must be gathered (i.e. MAJCOM coordination). From that
information, the receiving unit can plan for billeting, transportation, and messing
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requirements. The transportation requirements include on-site as well as to and from the
point of deparkation/embarkation. The activity is complete when the location is ready to
receive the visitors.

Note: Typically, this process will only take as long as the time allotted based on the
schedule, but, it important to know the necessary time to prepare properly.

AF. Air Component Coordinates Country Clearance w/ Funding (as required)

This activity begins when the country clearance is approved. The air component
command notifies the supporting MAJCOM and the tasked units. Along with the
notification, the activity ends with the funding for the TDY.

AG. BSP Team Compliance with Personnel Requirements (as required)

This activity begins when the tasked unit receives notice of country clearance approval
and the funds are available. The BSP team, if not previously complied with,
accomplishes all personnel requirements for travel to the destination. This may include
immunizations, passports, visas, etc. Please note that typically many of these
requirements are considered at team selection, but some units may wait to comply until
the TDY is approved and funded. Also, the possibilities of a team member dropping out
is real and must be planned for. The activity ends when the entire team has met the
personnel requirements.

AH. Prepare Travel Arrangements and Coordinate (as required)

This activity begins when the tasked unit receives notice of country clearance approval
and the funds are available. Travel arrangements may be made by HHQ such as military
air coordination. If the travel arrangements aren’t made by HHQ, then the BSP team
makes arrangements with the appropriate travel office on base for travel to the destination
site (e.g., military air, commercial air, etc.). This activity concludes when travel
arrangements are made for each team member and are coordinated with HHQ, BSP team
members, and the tasked unit.

Al Unit Prepares Orders (as required)
This activity begins when all the personnel requirements are met and the travel

arrangements are coordinated. The unit prepares the TDY orders for the BSP team, and
the team in turn receives the orders.
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Al. BSP Team Travels to Site

This activity begins when the BSP team receives their TDY orders. Obviously, there
may be a substantial delay between the orders pick-up and the actual home station
departure due to scheduling, but, for this activity, the delay is assumed to be zero. Also,
consider for this activity the typical origin (location) of the BSP team members. This
activity concludes when the team arrives at the destination and obtains lodging.

Go To BSP Part 2 Core Process
UPDATE BASE SUPPORT PLAN PART 1 OR PART 1 AND 2

These activities are the initiation of the base support planning (BSP) update process and
could result from significant changes in the base’s support posture or the periodic update
of the TPFDD. Activities AM through AP are dependent on the severity of the changes
approved in activity AL. Either AM, AN, or AO and AP will take place if the update
process takes place.

AK. Notify Units of Update Requirement

This activity begins when the Air Component Command or MAJCOM receive the
requirement or tasking that would require a specific installation to update its base support
plan. The notification can be whatever means necessary to get the message to the tasked
units (message, phone, etc.). This activity ends when the provisional wing/host/reception
unit are notified.

AL. Tasked Units Review BSP Part 1 or Part 1 and 2, Convene BSPC, and
Consolidate Identified Concerns, Shortfalls, LIMFACs

This activity begins when the appropriate units are notified of the update requirement.
Upon receipt of the updated planning data the BSPC will convene and disseminate
information and establish timelines and requirements. The BSP Part 1 or Parts 1 and 2 as
well as any updated planning documents are reviewed for any perceived problems,
shortfalls, or LIMFACs. A consolidated package is sent to the Air Component
Command, reception wing, and MAJCOM for consultation and approval.

EITHER,
AM. No Changes or Pen and Ink Changes Required

This activity begins when the approved changes are identified and ends when the changes
are complied with and the annual review date is set.
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AN. Rewrite Required (Incorporate Changes, Publish and Distribute Revised
BSP)

This activity begins when the approved changes are identified and ends when the BSP is
distributed and the annual review date is set. A rewrite takes place if the changes warrant
a rewrite as opposed to pen and ink changes.

AO. New Site Survey Required (Notify Units of BSP Revision Requirement)

This activity begins when the changes warrant the completion of a new site survey. This
activity ends when the provisional wing/host/reception unit are notified of the
requirement.

AP. New Site Survey Required (Notify the In-country Sponsor of BSP Revision
Requirement)

This activity begins when the changes warrant the completion of a new site survey. This
activity ends when the in-country sponsor is notified.

BASE SUPPORT PLAN PART 2 CORE PROCESS

This process begins at the scheduled time, therefore to properly set a realistic date for the
conference it is important to know how long the necessary activities preceding this
process take.

AQ. BSP Training (Orientation, Capabilities, and Assessment Briefings)

This activity begins at the scheduled time to kick off a BSP Part 2 conference (or meeting
for in-house BSP Part 2) and consists of a battery of briefings that are appropriate for the
given scenario. Topics include but are not limited to security and classified procedures,
the base support plan objectives and milestones, planned operations tempo and base
loading by “C-day,” and air base familiarization. The objective of this activity is to orient
the attendees to the task at hand, present the capabilities of the site, and present the
requirements of the plan.

AR. Functional Area Meetings (work requirements)

Once the battery of briefings has concluded, the representatives of the functional areas
meet in work groups. These work-groups are charged with resolving conflicting and
competing requirements, shortfalls, and potential limiting factors. These functional work
groups meet until all issues are resolved.




AS. Deconflict and Identify Requirements Outside Functional Areas

This activity begins when the functional area work groups break up. Cross-functional
requirements are deconflicted and requirements are identified to civil engineering,
transportation, services, security police, supply logistics plans, etc.

AT. Collect Data Into Draft BSP Part 2

This activity begins once all the identified requirements are deconflicted and the
attendees are in mutual agreement. The BSP team and/or functional areas transcribe the
collected data into draft chapters and collectively a draft BSP Part 2. Additionally,
finalize shortfalls and LIMFACs with appropriate HHQ. A previous BSP Part 2 being
used as a working copy receives a first draft update with the new information collected.

AU. BSP Part 2 Draft Review

This activity begins once the draft BSP Part 2 is complete. The review process must
include coordination with all applicable units. This process is completed when the BSP
Part 2 is finalized and signed by the approval authority and the attendees are outbriefed.

AV.  Publishing and Distribution

This activity begins once the BSP Part 2 is signed and includes all actions necessary to
publish and distribute the BSP. Distribution can take many forms such as the U.S. Postal
Service, couriers, or the classified Internet. If the BSP is posted on the classified Internet,
be sure to transmit a message notifying those on the distribution list. This activity ends
when the BSPs have been sent to all those on the distribution list, and the annual review

date is set.
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Appendix E — BSP Data Worksheet

EVT
NODE

ACTIVITY

EVENT/ACTIVITY DESCRIPTION

IMMEDIATE
PREDECESSORS

Base Support Plan Preparation

Air Component Command/MAJCOM Receive Tasking

Identify and Notify Tasked Units

Units Notified

Air Component Command Find and Notifies Sponsor

Sponsor Notified

Units Prepare For and Hold BSPC

A, AO

BSPC Convened

Sponsor Identifies and Coordinates POCs

B, AP

Units Identify and Coordinate POCs

POC Coordination Completed

Negotiate BSP Completion Dates

D,E

DATES SET

Site Survey Checklist Development/Review

Determine BSP Team Composition

BSP Team Composition Set

Selection Process of BSP Team and Coordination
w/HHQ

F,H

BSP Team Selection Complete

Air Component Command Solicits Country Clearance

Air Component Command Receives Country
Clearance

Air Component Command Coordinates Country
Clearance w/Funding

10

Units Receive Country Clearance and Funds

BSP Team Compliance With Personnel Requirements

11

Personnel Requirements Complied With

Prepare Travel Arrangements and Coordinate

12

Travel Arrangements Coordinated

Personnel Readiness Unit Prepares Orders

13

BSP Team Set For TDY

Reception Unit Coordinates Support for Site
Survey/Conference

Reception Unit Coordinates Support for BSP TDY
Personnel

BSP Team Travels to Site

G, N

14

BSP Team Arrives at Site

Base Support Plan Part 1

BSP Chapters Data Collection/Site Survey IAW
Checklists

Q’ O’P

15

Data Collection Complete

Consolidation of Data into BSP Part 1 Draft

16

BSP Part 1 Draft Complete
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EVT
NODE

ACTIVITY

EVENT/ACTIVITY DESCRIPTION

IMMEDIATE
PREDECESSORS

T

BSP Team Departs Site

R

17

BSP Team Arrives Home Station

U

BSP Part 1 Draft Review

S

18

BSP Part 1 Finalized

Publishing and Distribution

T,U

Base Support Plan Part 2, Delayed (In-house)

Solicit Inputs From Tasked Units

T,U

19

Inputs Received

AB

Secure Facilities, Equipment, and Planning Document

T,U

20

Support Coordination Complete

Go To BSP Part 2 Core Process

Base Support Plan Part 2, Delayed (Conference)

AC

Air Component Command Solicits Country Clearance

T,U

AD

Reception Unit Coordinates Support for BSP Part 2
Conference

T,U

AE

Reception Unit Coordinates Support for BSP TDY
Personnel

T,U

21

Air Component Command Receives Country
Clearance

AF

Air Component Command Coordinates Country
Clearance w/Funding

AC

22

Units Receive Country Clearance and Funds

AG

BSP Team Compliance With Personnel Requirements

AF

23

Personnel Requirements Complied With

AH

Prepare Travel Arrangements and Coordinate

AF

24

Travel Arrangements Coordinated

Al

Personnel Readiness Unit Prepares Orders

AG, AH

25

BSP Team Set For TDY

Al

BSP Team Travels to Site

Al

26

BSP Team Arrives at Conference

Go To BSP Part 2 Core Process

Base Support Plan Part 1 or Part 1 and 2, Update

AK

Notify Units of Update Requirement

27

Units Notified

AL

Tasked Units Review BSP Part 1 or Part 1 and 2,
Convene BSPC, and Consolidate Identified Concerns,
Shortfalls and LIMFACs

28

Consolidated Package Sent to Air Component
Command, Reception Wing, MAJCOM for
Consultation and Approval

AM

No Changes or Pen & Ink Changes Required

AN

Rewrite Required (Incorporate Changes, Publish, and
Distribute Revised BSP)

E(Z

AO

New Site Survey Required (Notify Units of BSP

2
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EVT | ACTIVITY EVENT/ACTIVITY DESCRIPTION IMMEDIATE
NODE PREDECESSORS
Revision Requirement)
AP New Site Survey Required (Notify the In-country AL
Sponsor of BSP Revision Requirement)
BSP Part 2, Initial (Core Process)
29 Dummy Node to Bring Together BSP Part 2 Processes
EVT | ACTIVITY EVENT/ACTIVITY DESCRIPTION IMMEDIATE
NODE PREDECESSORS
AQ BSP Training (Orientation, Capabilities, and T, U, AA, AB, AD,
Assessment Briefings) AE, AJ
30 Briefings Complete
AR Functional Area Meetings (Work Requirements) AQ
31 Requirements Resolved Within Functional Areas
AS Deconflict and Identify Requirements Qutside AR
Functional Areas
32 Requirements Resolved
AT Collect Data Into Draft BSP Part 2 AS
33 BSP Part 2 Draft Complete
AU BSP Part 2 Draft Review AT
34 BSP Part 2 Finalized and Attendees Outbriefed
AV Publishing and Distribution AU
35 BSP Part 2 Distributed and Annual Review Data

Set




Appendix F — Excel Model
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Overview

BASE SUPPORT PLAN PERT MODEL WORKBOOK

PURPOSE:

The purpose of this workbook is to model the bese support planning processto facilitate “what if* analysis.
The Program Evaluation and Review Technique (PERT) is the underlying modeling approach.

WORKBOOK CONTENTS (seven sheets):

Overview Summery of Workbook
Original Data - PACAF Reference table of all activity times gathered from PACAF experienced
planners.
Data Sheet - PACAF Initial BSP Data for the Initial BSP process and four scenarios:
Scenario #1: STEP replaces BSP Part | and BCAT is used
for assessments,
Scenario #2: STEP replaces Draft BSP Part 1 and BCAT is
used for assessments,
Scenario #3: STEP replaces BSP Part | end BCAT is not
used for assessments, and
Scenario #4: STEP replaces Draft BSP Pert | and BCAT is
not used for assessments.
Date is converted in two methods:
Traditional PERT spproximation formula (comparison check), and
Random number generated from trisngular distribution.

PERT Logic & Suwomation A ctivity times from Data Sheet are summed according to the PERT logic
of the BSP Network Diagram. Two columns representing eattiest
completion times are shown:

Traditional PERT summation end
Summation of rendom numbers generated in Data Sheet
(single iteration).
Monte Carle Simulation Table of 500 random completion times from the End Node (35) of BSP
network.
Swnmary of Resulis Summary by scenario of completion time statistics.
Additional Informatien User's guide and construction details

REFERENCE:

This model accompanies AFIT Thesis by Kalosky and Walker (AFIT/GLM/LAL/S7S-4)




Original Data - PACAF

|ACTIVITY Triangular Distribution
BSP Preparation Mode | Hich
A {Identify and Notify Tasked Units 1 13! 45
B !Air Component Command Find and Notifies Sponsor 1 7! 20
C |Units Prepare For and Hold BSPC 3 21 60
D [Spomsor Identifies and Coordinates POCs 1 8 60
E !Units Identify and Coordinate POCs 2 6 14
F !Negotiate BSP Completion Dates 1 8 30
G _ISite Survey Checklist Developmert/Review 3; 5 14
H Determine BSP Team Composition 1 11 30
I | BSP Team Selection and Coord w/HHQ 1 7 30
3 !Air Comp Solicits Country Clearance 1i 16 60
K Air Comp Coord’s Country Clearance w/Fanding s 25 60
L 'BSP Team Comphance With Personnel Requirements Si 13 30
M Prepare Travel Azvangements and Coordinate 1! 9 21
___|N ‘Personnel Readiness Unit Prepares Orders 1§ 4! 14
O .Rec Unit Coord's Support for SS/Conf 3| 34 95
P 'Rec Unit Coord's Support for BSP TDY Persormel 3 19 : 30
Q  BSP Team Travels to Site 1. 25 5
BSP Pari 1 i 1
R .BSP Data CollectionfSite Survey 2! 4! 7
S Consolidation of Data into BSP Part 1 Draft 1 4 : 10
T BSP Team Departs Site 1 2.5 5
U .BSP Part 1 Draft Review 7! 21 60
V  |Publishing and Distriution s 21 45
BSP Part 2, Delayed (In-house) i |
AA Solicit Inputs From Tasked Units 14 30! 60
AB Secure Facilities, Equipment, and Planning Document 1 6 14
BSP Part 2, Delayed (Conference) | i
 |AC :Air Comp Solicits Country Cle 1 16 60
AD Rec Unit Coord's Support for BSP Part 2 Conf 3 18 &0
AE Rec Unit Coond's Support for BSP TDY Persormel 3 10 30
AF | Air Comp Coord's Country Cl wiFandi 1 15 60
AG 'BSP Team Complance With Persorms! Requirement 1 6 14
AH 'Prepare Travel Arrangemeants and Coordinate 1 3 14
Al !Personnel Readiness Unit Prepares Orders 1 25 14
AJ !BSP Team Travels to Site 1 2.5 S
BSP Part ] or Part 1 and 2, Updaie
AK Notify Units of Update Requirement 1 15 30
AL Tasked Units Review BSP and Consobdate Concemns 14 30 60
AM No changes or Pen & Ink Changes Required 14 45 180
AN |Changes, Publish, and Distribute Revised BSP 30 55 365
AO |Notify Units of BSP Revision Requirement, and 5 30 60
AP |Notify the In-country Sponsor of BSP Revision Req't 5 14 30
BSP Part 2, Initial (Cere Process)
AQ |BSP Training 0s 1 2
AR !Functional Area Meetings (Work Requirements) 2 3 5
AS Deconflict/Identify Req’s Outside Fanctional Areas 1 3 30
AT {Collect Data Into Draft BSP Part 2 1 3 10
AU |BSP Part 2 Draft Review s 22 60
AV Publishing and Distyibution s 14 30




Data Sheet - PACAF Initial BSP

| _ACTIVITY | Duratien !Fermmla |Triamgular Distribution
BSP Preparation : Low | Blede . High  Randem
A Identify and Notify Tasked Units 1633 2289 1 13! 45. 08523
B B Air Component C 4 Find and Notifies Spomsor 817 639 1 7. 20 025531 -
e Units Prepare For and Hold BSPC 24.50 3767 3. 21 60 0.77569
I ) Isponsor Identifies and Coordimates POCs 15.50 4398| v 8 60 09163
JE iUnits Jentify and Coondimate POCs 657 851 2 3 14 059684
JF 'Negotiate BSP Completion Dates 10.50 1729 1 8 30 0.74671 -
| G [Site Sarvey Checklist Development/Review 6.17] 536 3. s 14 02459
H {Detexmine BSP Team Conmpositi 12.50 1359 1! 1 30 053498
1 i BSP Team Selection and Coord wHHQ 9.83 9.05 1 7 30, 034226
J | Air Comp Solicits Country Ch 20.83 31.% 1! 16. 60 058477
X | Air Comp Coond's Comntry Clearance wiFunding 27.50 27.10} s 25. 60 043778
L 'BSP Team Comphiance With P ] Requirument 14.50 14.13 s 13 10 040752
M ‘Prepare Travel Azrang: and Coordinat 9.67 1262 1 9. 21 070718
B N ‘Persorme! Readiness Unit Prepares Orders 517 637] 1 4 14 055223
0 ‘Rec Unit Coord's Sapport for SSKConf 39.00 2375, 3 H 95 0.15104
| P IRec Unit Coonf's Support for BSP TDY P ] 18.17 1515 3 19 30 03419]
Q 'BSP Team Travels to Site 267 247 1! 25 5. 0.35884
BSP Part1 ; { : : } 1 |
B R {BSP Data CollectionSite Survey 4.17 387 2 4 7 035090
N s :Comsolidation of Data into BSP Part 1 Draft 450 3.17 1 4 10 0.17464
B T IBSP Team Departs Site 267 232 1 25 S 029050
U /BSP Part | Draft Review 2517 20.14 7 21 60 023267
- v i Pablishing and Distribution 23 10.66 s 21 45 005010,
BSP Part 2, Delayed (In-house) i : : | :
AA Solicit Irputs From Tasked Units 0.00 0.00 0 0 0 039984
~ |aB iSecure Facilities, Equipment, and Plamming D 0.00 0.00 0 0 0 052502
|BSP Part 2, Delayed (Coxference) ! | ] !
 |ac -Air Comp Solicits Country Ci 0.00 0.00 o 0 0 077409
| AD ‘Rec Unit Coord's Support for BSP Part 2 Conf' 0.00 0.00 0 0 0. 0.78684
AE {Rec Unit Coord's Support for BSP TDY Pensonnel 0.00 0.00 0 0 0 090384
AF “Air Comp Coord's Country C) wiFanding 0.00 0.00 [ 0 0 005332
AG {BSP Team Compliance With P ] Requirement 0.00 0.00 0 0 0 093685
AH ‘Prepare Travel & nits and Coordinat 0.00 0.00 0. 0. 0 0235%9
Al {Persozmel Readiness Uit Prepases Orders 0.00 0.00 0 0 0. 03398
| |BSP Team Traveks to Site 0.00 0.00 0 o 0 062836
BSP Part1 or Part 1 and 2, Updaie ; i | i i
~jax {Notify Units of Update Requi 0.00 0.00 0 0, 0 058368
AL [Tasked Units Review BSP and Consolidate C. 0.00 0.00 0 0 0. 016225
AM [No Changes or Pen & Ink Changes Required 0.00 0.00, 0 0 0, 001781
AN | Changes, Publish, and Distribxste Revised BSP 0.00 0.00 o' o: 0 01731
A0 ' Notify Units of BSP Revision Requirement, and 0.00 0.00 0 0 0 0.10100
| AP [Notify the In-coumntry Spomsor of ESP Revision Raq't 0.00 0.00} o 0 ol 033987
BSP Part 2, Initial (Core Process) ! | | !
AQ BSP Training 1.08] 095 05! 1 2 02n78]
AR Functional Area Meetings (Work Requirements) 317 289 2 3 s| 026413
AS Decorflict/ldextify Req's Outside Functional Areas 7.17 1727 1 3 2 0.79300
AT Collect Data Into Draft BSP Part 2 383] 692 1 3! 10{ 084587
AU BSP Part 2 Draft Review 25.50) .72} s 2 6. 037039 .
AV Publishing and Distribtion 15.17 B.72] s 14 0 090125
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Data Sheet - Scenario 1

ACTIVITY ' Duratien Fermala |Triamgular Distribution :
BSP Preparation : Low Mode Hich ' Randem
A |1dentify and Notify Tasked Units 16.33 2867 1 13 45’ 081064
B |Air Component C d Find and Notifies Sp 8.17 349 1 7 20 005454
c |Units Prepare For and HoM BSPC 24.50 2320 3 21 60 039068
D ISpomsor Identifies and Coordinates POCs 1550 2134 1 8 80 051341
E {Umits ldentify and Coordinate POCs 667 473 2 6 14 015562
F ‘Negotiate BSP Completion Dates 10.50 9.04 1 8 30 031157
G ISite Survey Chacklist Development/Review 0.00 0.00 0 0 0 065697
H Determine BSP Team Composition 1250 19.16 1 1 0 0.78663
1 BSP Team Selection and Coord wiHHQ 983 781 1 7 30 026205
3 {Air Comp Solicits Country C} 2083 586 1 16 6 00668
K {Air Comp Coord's Country Clearance wiFunding 2750 2247 s 25 60 027755
L IBSP Team Compliance With P 1 Requi 14.50 2620 s 13 0 096600
M {Prepare Travel A and Coordinate 9.67 13.59 1 9 21 077118
| N |Persorme] Readiness Unit Prepares Orders 5.17 538 1 4 14 042842
0 ‘Rec Unit Coond's Sapport for SSAConf’ 29.00 5891 3 M, 95 0.76787
P ‘Rec Unit Coord's Support for BSP TDY Persormel 18.17) 19.47 3 19, 30 062637
Q {BSP Team Traveks to Site 267 193] 1 25! S 0.14290
BSP Part 1 } : T g
~ |R  IBSP Data CollectionfSite Survey 5.00 3.58| 3 s 7 004133
S iConsolidation of Data into BSP Part 1 Draft 0.00 0.00 [} 0 0 086965
_|T 'BSP TeamDeparis Site 267 384 1 25 S 086535
U BSP Part 1 Draft Review 1550 2454 7 14 0 091902
v Publishing and Distriation 1.08 142 oS 1 2 0.7788)
BSP Part 2, Delayed (In-hsuse) | | :
AA iSolicit Inpats From Tasked Units 0.00 0.00 0 0! 0 002938
AB Secure Facilities, Equipment, and Plaroing Dk 0.00 0.00 of 0! 0 078768
BSP Part 2, Delayed (Conference) ‘ . f :
B AC Air Comp Solicits Country C} 0.00 0.00 0 0 0 038067
AD ‘Rec Unit Coord's Support for BSP Part 2 Conf .00 0.00 0 0 0 076674
AE 'Rec Unit Coord's Support for BSP TDY Persormel 0.00 0.00 [ 0 0 0m641
AF Air Cormp Coord's Country Cle wifunding 0.00 0.00 0 0 0 036634
AG !BSP Team Compliance With P 1 Requi 0.00 0.00 0 0 0 072632
AH ‘Prepare Travel A nts and Coordin 0.00 0.00 [ o 0 051814
Al I 1 Readiness Uit Prepares Orders 0.00 0.00 [ 0 0 048837
A) {BSP Team Traveks to Site 0.00 0.00 0 0 0 010124
BSP Part 1 er Part 1 and 2, Update . : -
AK !Notify Units of Update R 0.00 0.00 [ [ 0 001485
AL !Tasked Units Review BSP and Consobidate C 0.00 0.00 [ 0 0. 088706
AM !No Changes or Pen & Ink Changes Required 0.00 0.00 0 0 0. 055255
AN |Changes, Poblish, and Distribute Revised BSP 0.00 0.00 [} [ 0. 020308
AO :Notify Units of BSP Revision Requirement, and 0.00 0.00 [ [ 0 089705
AP {Notify the In-country Spomsor of BSP Revision Raq't 0.00 0.00| 0 14 0:  0.58026
BSP Part 2, Initial (Core Process) ] i
AQ BSP Training 1.08] 125 05 1 2l 062716
AR Fanctioral Area Meeting (Work Requi ) 192] 232 0.5 2 3. 081320
AS Deconflict/Identify Req's Outside Fonctional Areas 0.00) 0.00 [} 0 0!  0.26449
AT Collect Data Into Draft BSP Part 2 383] 572 1 3 10 0.70920
AU BSP Part 2 Draft Review 25.50 2n s 2 60 03U
AV {Publishing and Distribution 1517 2173 s 14 0 0.82885




Data Sheet - Scenario 2

ACTIVITY Duratien [Formuh [Trisngular Distribution
BSP Preparation Low Mede | High | Randem
A Identify and Notify Tasked Units 16.33 1869 1 13. 45 050827
B Air Component C 4 Find and Notifies Sp 8.17 1421 1 7 2 036430
c “Units Prepare For and Hold BSPC 2450 10.30 3 21 6 005200
 _Ip Spomsor ldextifies and Cooedimates POCs 15.50 3662 1 8 &0 082179
E Umts ldentify and Coords POCs 667 5.74 2 [ 14 029158
F ‘egotiate BSP Completion Dates 10.50 1922 1 8 0 081785
G Site Sarvey Checklist Development/Review 0.00} 0.00 0 0 0. D45684
H “Det BSP Team Composition 1250} 574 1 1 0. 007751
1 BSP Team Selection and Coord wHHQ o83] 1557 1 7. . 048780
] Air Comp Solicits Country Clearance 2083 4886 1 16 60 055046
K Air Comp Coord's Country Ch wiFunding 2150 3620 s 25 & 0705
- L BSP Team Compliance With P 1 Requirement 14.50) 13.49] ] 13 0 035887
. M Prepare Travel Arrangemments and Coordi 967 1897] 1 9 21 098251
N Persormel Readiness Unit Prepares Orders 5.17 .48 1 4 14 056540
o " Rec Unit Coords Support for SSConf w00] 3735 3 34 95 040773
B P Rec Uit Coord's Support for BSP TDY P ] 18.17 10.60 3 19 0 038l
- Q BSP Team Travels to Site 267 231 1 25 s 028703
BSP Part 1 : ; !
| IR BSPDataCollectionfSite Survey 500 411 3 s 7 015519
s Comsobidation of Data into BSP Part 1 Draft 0.00 0.00 0 0 0. 02363
T BSP Team Departs Site 267 395 1 25’ 5. 088942
i U BSP Part] Draft Review 25.17 1394 7 21! 60 006483
v Pablishing and Distribution 273 15.56 s 21 45 0.17420
BSP Part 2, Delayed (In-house)} f : = '
A4 Solicit Inputs From Tasked Units 0.00 0.00 0 0 0 057783
AB Secure Facilities, Equipment, and Plaring D 0.00 0.00 0 0 0 053352
BSP Part 2, Delayed (Conference) -
AC Air Comp Solicits Country Clearance 0.00 0.00 ) 0 0 032393
AD Rec Unit Coord's Support for BSP Part 2 Conf 0.00 0.00 o 0 0 078007
AE Rec Unit Coord's Support for BSP TDY Personnel 0.00 0.00 0 0 0 086360
AT Air Comp Coond's Country Clearance wiFunding 0.00 0.00 0 0 0 050725,
AG 'BSP Team Compliance With P 1 Requi t 0.00 0.00 ] o! D' 031487
AH Prepare Travel A ts and Coordinat 0.00 0.00 0 0. 0 088465
Al ‘Pexsommne] Readiness Unit Prepares Ordexs 0.00 0.00 0 0 0. 049340
AJ ‘BSP Tear Travels to Site 0.00 0.00 0 0 0 088550
BSP Part] er Part | and 2, Update e i ;
AK ‘Notify Unsits of Update Requi .00 0.00 o 0 0, 006442
AL “Tasked Units Review BSP and Consolidate C 0.00 0.00 0 0 0 019019
AM ‘No Changes or Pen & Luk Changes Required 0.00] 0.00 0 0! 0. 0.8%7
AN ‘Changes, Pablish, and Distrixte Revised BSP 0.00 0.00 0 o) 0 014428
40 “Notify Units of BSP Revision Requirement, and 0.00) £.00) 0 0 o 0472
AP ‘Notify the In-coumtry Spomsor of BSP Revision Reg't 0.00 0.00 0 o 0 044436
BSP Part 2, Initial {Cere Precess) | |
AQ BSP Training 1.08 051 0S5 1! 20 013148
AR ‘Fanctional Area Meetings (Work Requirements) 192] 223 0.5 2 3 075989
AS :Deconflict/Identify Req's Outside Functional Areas 0.00] 0.00 0 0, 0 032
AT iCollect Data Into Draft BSP Part 2 383] 2.59 1 3 10, 01371
AU ‘BSP Part 2 Draft Review 2550 2891 s 2 6.  0.5372]
AV Publishing and Distrdation 15.17 14.2¢ s 4 0 038065




Data Sheet - Scenario 3

Duration Fermula |Triamgular Distribution
BSP Pregaration | ! | Mede | Hich | Rendem
A |1dentify and Notify Tasked Units 1633 9.03 0.12212
B Air Component C d Find and Notifies Sp 817 422 20 009092
c Units Prepare For and HoM BSPC 24.50 4453 6! 08923
D Spomsor ldentifies and Coordinates POCs 1550 24.52] 60, 055207
E Units Idantify and Coordinate POCs 657 7.61 14 05762
F Negotiate BSP Completion Dates 10.50 47 1 2 006785,
G Site Survey Checklist Deval t/Review 0.00 0.00 [ 0, 054011
H Determine BSP Team Composits 12.50 991 1 20 02738s|
1 BSP Team Selaction and Coord wHHQ 983 8.69 1 30} 031932
3 |Air Comp Solicits Country Cle 2083 2609 | 80, 055718
K iAir Comp Coord's Country Cla wiFanding 27.50 4378 s' 60 08632
L |BSP Team Compliance With P 1 Requi 14.50 1472 5! 30| 045033
M [Prepare Travel & ts and Coordinat 9.67 533 1: 21 011732
N iP 1 Readiness Unit Prepares Onders 517 733 1 14' 065746
L o iRec Uit Coond's Support for SSKonf' 39.00 pLNE] 3 95 016551
p [Rec Unit Coord's Support for BSP TDY P ] 18.17 18.50 3 30 055645
Q |BSP Team Travels 1o Site 267 251 1 sl 0377170
BSP Part 1 ! | i |
T IBSP Data CollectionfSite Survey 500 434 ; 7 042238
s iComsolidation of Data into BSP Part 1 Draft 0.00 0.00 0] 001580
T BSP Team Departs Site 267 1.78 S| 0.10038
U :BSP Part ] Draft Review 15.50 1227 0, 017218
v {Publishing and Distrbution 1.08| 118 2| 0.55686
BSP Part 2, Delayed (In-house)
1Solicit Inputs From Tasked Units .00 0.00 0, 027445
ISecare Facilities, Equi Plarming D 0.00 0.00 0i 020172
BSP Part 2, Delayed (Conference) : !
' Air Comp Solicits Country C) 0.00 0.00 0 o 0| 052049
'Rec Unit Coord's Support for BSP Part 2 Conf 0.00) 0.00 ¢ 0 0 052268
iRec Unit Coord's Support for BSP TDY Persormel 0.00 0.00 0 0 0] 008957
:Air Comp Coord's Coumtry C) wiFunding 0.00 0.00 0 [ 0! 050064
IBSP Team Compliance With P 1 Requi 0.00 0.00 0: o 0l 055070
iPrepare Travel A and Cooxdin 0.00 0.00 [} 0 0, 028453
[Personnel Raadiness Uit Prepares Ordars 0.00 0.00 0 0: 0] 035924
iBSP Team Travels to Site 0.00 0.00 0 0 0 052033
BSP Part 1 er Part 1 amd 2, Update : | '
{Notify Units of Update Requi 0.00 0.00 ; o 0] 055446
“Tasked Units Review BSP and Consobidate C 0.00 0.00 0 0| 054009
No Changes or Pen & Ink Changes Required 0.00 0.00 0 0 0.17049
Changes, Poblish, and Distriute Revised BSP 0.00] 0.00 0! 0; 024793
[ Notify Units of BSP Revision Requi and 0.00 0.00 [} 0 097516
AD [Notify the In-comntry Sponsoz of BSP Revision Raq't 0.00 0.00 0 ol 085080
BSP Part 2, Initial (Core Process) i {
AQ BSP Training 1.08 111 1i 2] 047385
AR Fanctional Area Meeting (Work Requi ) 317 317 3! s| 043980
AS Deconflict/Idextify Req's Outside Fanctiona] Areas 717 1250 3! 30 062236
AT Collect Data Into Draft BSP Part 2 383 437 3 10] 049694
AU BSP Part 2 Draft Review 25.50) 3037 22. &! 5800l
AV {Publishing and Distribution 1517 1524 14 30 045508




Data Sheet - Scenario 4

| ACTIVITY ' Duratiex ‘Fermmla |Triamgular Distribution !
BSP Preparation i Low Mode High | Randem
A {1dextify and Notify Tasked Units 1633 791 1 13 45 005041
B ;Air Component C d Find and Notifies Sp 8.17 631 1 7 20 024762
c | Units Prepare For and Eold BSPC 24.50] 1927 3 21 60 025812
| Ip Spomsorldentifies and Coonimates POCs 15.50] 554 1 8 60 005000
E ‘Units ldentify and Coondinate POCs 667 805 2 3 14 063108
F {Negotiate BSP Completion Dates 10.50 859 1 8 0 02817
G |Site Survey Checklist Development/Review 0.00 0.00, 0 0 0. 084300
" 'Detentine BSP Team Comporiti 1250 13.78} 1 11 0 0527
1 | BSP Team Selection and Coord wHHQ 9.83 7.59) 1 7 30, 0.24675
T |Air Comp Solicits Coxmtry C) 20.83 27.94 1 16 60.  0.60412
K !Air Comp Coord's Country Clearance wiFunding 2750 29 46/ s 25, 60 0.51536
[ 'BSP Team Compliance With P ) Requirement 14.50] 1514 s 13! 30 048053
M |Prepare Travel Arrang and Coordinat 9.67 11.59 1 9 21 083102
N {Persorme] Readiness Usit Prepares Orders 517 331 | 4 14 0137
0 iRec Uit Coonf's Sapport for SSConf 39.00 33.16 3 34/ 95 031850
e {Rec Unit Coord's Sapport for BSP TDY P ] 18.17 2619 3 19, 0 095124
R 'BSP Team Travels to Site 2.67 207 1 25, S 0.18997,
BSP Part | » ‘ . i | i
IR 'BSP Data CollectionfSite Swvey 500 538 3 si 7 066215
R ‘Comsolidation of Data into BSP Past | Dnft 0.00 0.00 0 o 0 053604
N iBSP Tearn Departs Site 287 473 1 25 5. 099260
I i {BSP Part 1 Draft Review 2517 29 7 21 60 056214
v 'Publishing and Distribution . 2233 20.02 S 21 45 035244
BSP Pari 2, Delayed (In-house) ' | i i
jaa Solicit Inputs From Tasked Unts 0.00 0.00) 0 [} 0 030945
|8 Secure Facilities, Equi and Plasuring D 0.00 0.00 [} 0 0 052786
BSP Part 2, Delayed (Conference) ‘ : :
R _Jac Az Comp Solicits Country C) 0.00 0.00 0 0 0 0.97498]
AD ‘Rec Unit Coords Support for BSP Past 2 Conf 0.00 0.00 ] 0 0 0.0139
L _|AE_ !Rec Unit Coord's Support for BSP TDY P 1 0.00 0.00 [} [} 0 084909
AF Air Comp Coord's Country Claarance wiFunding 0.00 0.00 ] 0 0 0g238
a6 :BSP Team Complance With P 1 Regui 0.00 0.00] 0 0 0 034219
AB 'Prepare Travel A and Coordinat 0.00 0.00 0 0 0 050389
Al 'Persormel Readiness Unit Prepares Onders 0.00 0.00 0 [} 0 026328
N Al iBSP Team Traveks to Site 0.00 0.00 0 ] 0. 068232
BSP Part ] or Part | and 2, Update ; ‘ : }
e iNotify Units of Update Requi 0.00 0.00 [ 0 0, 069692
 ja !Tasked Units Review BSP and Consolidate C: 0.00 6.00 0 0 0 006287
AM iNo Changes or Pen & Ink Changes Required 0.00 0.00 0 0 0 041104
__jan iChanges, Publish, and Distzixste Revised BSP 0.00 0.00 [} [} 0. 074360
A0 |Notify Units of BSP Revision Requi and 0.00 0.0 [ 0 0. 028190
AP | Notify the In-country Spomsoy of BSP Ravision Raq't 0.00 0.00 0 o ol 03373
BSP Part 2, Initial (Cere Precess) | i i
AQ {BSP Traiming 1.08 111 0.5 1 2. 047410
AR Fanctional Area Meetings (Work Requizements) 317 457 2 3 S 096867
AS Deconflict/Identify Req's Outside Fonctional Aveas 717 489 1 3 30, 0.19465
AT iCollect Data Into Draft BSP Part 2 383 8.71 1 3 10, 087373
AU |BSP Part 2 Draft Review 25.50 35.18| s 2 60, 070530
AV | Publis hing and Distribution 15.17 12.69] s 14 30 026285




PERT Logic & Summation

‘EVENT Earliest Time Monie Carlo
BSP Preparation of Occurence |
1iAir Comp/MAJCOM Receive Tasking o] : 0
2|Units Notified 1633 : 289
3|Sponsor Notified 8.17 : §39
4BSPC Comvened 4083 ‘ 6056
5,POC Coondination Completed 47.50 69.17
. 6 DATES SET] 58.00 86.45
7|BSP Team Composition Set 58.00 ; 86.46
8'BSP Team Selection Complete 6783 : 95.51
9|Air Comp Receives Country C 88,67 L 12690
10 Units Receive Country Cleazance and Funds 11617 15401
11| Persorme] Requirements Complied With 13067 168.14
i 12 Travel Amangements Coordinated 12583 16662
13'BSP Team Set For TDY 135.83 174 51
14'BSP Team Arrives at Site 138.50 i 176.98
BSP Part 1 ‘ |
o 15:Data Collection Complete 14267 180.85
16 'BSP Part 1 Draft Coraplete 147.17 184.02
i ___17:BSP Team Anmives Home Station 14533 183.17
- 18 BSP Part 1 Finalized 17233 204.16
BSP Part 2, Delayed (In-house) | |
19 'Inputs Received 172.33 ~ 20416
20 Support Coordination Complete 172.33 204.16
BSP Pari 2, Delayed {Conference) |
21 Air Comp Receives Country Clearance 17233 204.16
22 Units Receive Country Clearance and Fands 172.33 204.16
23 Personne] Requirements Complied With 17233 204.16
24 'Trave] Amangements Coordinated 17233 204.16
25{BSP Team Set For TDY 17233 204.16
26 !BSP Team Axrives at Conference 17233 204.16
BSP Part ] or Part | and 2, Update | %
27 Units Notified ] 0.00 | 0.00
28 Consolidated Package ConsaMtation and Approval . 0.00 i 0.00
BSP Part 2, Initial (Core Process) | ‘
29 Dummy Node 17233 [ 20416
[ 30 | Briefings Complete 173.42 . 20511
31 |Requirements Resolved Within Functional Areas 176.58 i 20800
32|Requirements Resolved 183.75 " sz
33,BSP Part 2 Draft Complete 187.58 | 23220
34 |BSP Part 2 Finalized and Attendees Oufbriefed 21308 | 25592
End |
I 35'BSPs Distributed and Ammal Review Data Set 22825 i 27964
‘ i !
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PERT Logic & Summation - Scenario 1

EVENT Earliest Time Monie Carle
BSP Preparation of Occurence
1'Air Cornp/MAJCOM Receive Tasking | 0
2 Units Notified 1633 2867
3 Spomsor Notified 8.17 349
4 BSPC Convened 40.83 1 31.87
S POC Coordination Completed 47.50 56.60
6 DATES SET] 58.00 €564
7 .BSP Team Cormposition Set 58.00 7102
8 BSP Team Selection Complete 67.83] 78.84
9 Air Comp Receives Comntry Cleazrance 88.67 84.70
10 Units Receive Country Cle and Funds 116.17 107.17
1] Personnel Requirements Comphed With 13067 13337
- 12 Travel Amangements Coordinated 12583 120.76
13 BSP Team Set For TDY 135.83 7 13875
14 BSP Team Arrives at Site 138.50 | 14068
BSP Part 1 ! |
| 15 Data Collection Complete 14350 ' 14425
] 16 BSP Part ] Draft Complete 14350 | 14425
17 BSP Team Arrives Home Station 146.17 i 148.09
18 BSP Part ] Finalized 159.00 . 16879
BSP Part 2, Delayed (In-house) ! |
19 Inputs Received 159.00 | 18879
20 Support Coordination Complete 159.00 | 16879
BSP Part 2, Delayed (Conference) [ [
- 21 Air Comp Receives Country Clearance 159.00 [ 16879
22 Units Receive Country Clearance and Funds 159.00 | 16879
23 P ] Requiremerds Complied With 159.00 ! 16879
24 Travel Arangements Coordinated 159.00 168.79
25 BSP Team Set For TDY 159.00 168.79
26 BSP Team Arxives at Conference 159.00 168.79
BSP Part ] or Part 1 and 2, Update i
- 27 Units Notified 0.00} 0.00
28 Consolidated Package Comsultation and Approval 0.00 0.00
BSP Part 2, Initial (Cere Process) d
29 Dumamy Node 159.00 168.79
30 'Briefings Complete 160.08 170.04
31 ; Requirements Resolved Within Fonctional Aveas 162,00} 17236
32 Requirements Resolved 162.00] 17236
33 BSP Part 2 Draft Complete 16583 178.08
34 BSP Part 2 Finalized and Attendees Outbriefed 19133 200.79)
End : !
] 35 BSPs Distributed and Ammal Review Data Set 206.50 222 52|
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PERT Logic & Summation - Scenario 2

EVENT | Earliest Time Monie Carle
BSP Preparation ] of Occurence
1! Air Cormp/MAJCOM Receive Tasking c o]
2! Units Notified 16.33 18.69
3|Sponsor Notified 8.17 1421
4 |BSPC Convened 40.83 28.99
5!POC Coordination Completed 47.50 50.83
6 DATES SET] 58.00 70.05
7'BSP Team Composition Set 58.00 70.05
8 BSP Team Selection Complete 67.83 85.62
) 9 Air Comp Receives Country Clearance 88.67 134.28
10 Units Receive Country Clearance and Fands 116.17 170.48
11 |Personne] Requirements Complied With 13067 18945
12 Travel Arrangements Coordinated 12583 189.45
13 BSP Team Set For TDY ;13583 195.93
14 ‘BSP Team Arrives at Site [ 13850 198.25
BSP Part 1 - f ‘ : ' |
15 Data Collection Complete | 14350 20236
B 16 'BSP Part 1 Draft Complete 143.50 20236
B 17.BSP Team Arrives Home Station 146.17 20631
18 BSP Part ] Finalized 168.67 216.30
BSP Part 2, Delayed (In-house) | i
19 Inputs Received 168.67 216.30
20 !Support Coordination Complete 168.67 216.30
BSP Part 2, Delayed (Conference) | |
21 |Air Comp Receives Country Clearance 168.67 216.30
- 22 Units Receive Country Clearance and Fands 16857 21630
23'Persorne] Requirements Complied With 168.67 216.30
24 Travel Amrangements Coordinated 168.67 216.30
- 25 'BSP Team Set For TDY 168.67 216.30
26 BSP Team Armives at Conference 168.67 216.30
BSP Part 1 or Pari ] and 2, Update | i
27 ' Units Notified 0.00 0.00
. 28 iConsolidated Package Comsultation and Approval 0.00 0.00
BSP Part 2, Initial (Core Process) |
29 Dummy Node 168.67 21630
30 ' Briefings Complete , 169.75 217.11
31 {Requirements Resolved Within Functional Areas 171.67 219.34
32 Requirements Resolved 17167 219.34
33 |BSP Part 2 Draft Complete 175.50 22192
34 !BSP Part 2 Finalized and Attendees Outbriefed 201.00 250.83
End I |
35 !BSPs Distributed and Ammal Review Data Set 216.17 265.09
! | !
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PERT Logic & Summation - Scenario 3

EVENT |Eartiest Time ; Monie Carlo
BSP Preparation ‘ of Oceurence E
1 Air Comp/MAJCOM Receive Tasking o} ! 0
- 2 Units Notified 16.33] i 9.03
| 3 Spomsor Notified 1 8.17 ! 422
| aBsPCConvemed B f 4083 53.56
5 POC Coordination Completed ’ 47.50 61.17
6 DATES SET| : 58.00 €5.88
| 7 BSP Team Composition Set 58.00 65.88
8 BSP Team Selection Complete 6783 24.57
§ Air Comp Receives Comtry Cle 88.67 ! 10067
10 Units Receive Country Clearance and Fonds 116.17 ; 144,45
11 Personne! Requirements Compliad With 130.67 i 159.16
b 12 Travel Azrangements Coondinated I 12583 14978
13 BSP Team Set For TDY i 135.83 166 49
14 BSP Team Arrives at Site | 13850 168.99
BSP Part 1 | I
] 15 Data Collection Complete | 14350 173.83]
16 BSP Part 1 Draft Complete . 14380 - 171383
17 BSP Team Arrives Home Station | 14617 17581
18 BSP Part 1 Finalized [ 159.00 186.11
BSP Part 2, Delayed (In-house) ; |
19 Inputs Received 159.00 186.11
L 20 Support Coordination Complete 159.00 186.11
BSP Part 2, Delayed (Cenference) i i |
21 Air Comp Receives Country Clearance i 159.00 ' 186.11
I 22 Units Receive Country Clearance and Funds | 159.00 | 18611
23 Persorne] Requirements Complied With L 159.00 T
24 Travel Ar nts Coordinated | 159.00 L 18611
| 25 BSP TeamSet For TDY | 159.00 186.11
o 26 BSP Team Arrives at Conference | 159.00 186.11
BSP Part 1 or Part 1 and 2, Update i i -
27 Units Notified | 0.00 ; 0.00]
28 Consolidated Package Consultation and Approval | 0.00 ! 0.00]
BSP Part 2, Initial {Core Process) i ! .
N 29 Durmy Node 159.00 186.11
30 Brisfings Cormplete 160.08 187.22
31 Requirements Resolved Within Fanctional Areas 163.25 190.39
32 Requirements Resolved 170.42 203.19
33 BSP Part 2 Draft Complete 17425 207.56
34 BSP Part 2 Finalized and A ttendees Oufbriefed 199.75 23793
End ' |
| 35 BSPs Distriuted and Ammal Review Data Set 21492 | 25317
: | i

F-12




PERT Logic & Summation - Scenario 4

!EVENT Earliest Time Monie Carle
BSP Preparation of Oceurence i
1-Air Comp/MAICOM Receive Tasking 0 ! ol
2 Units Notified 1633 791
3'Spomsor Notified 817 631
4 'BSPC Convened 40.83] 2118
5!POC Coordination Completed 47.50 35.23]
6 DATES SET] 58.00] 4383
7'BSP Team Composition Set 58.00] | 4383
8 'BSP Team Selection Complet 67.83] i 5141
9.Air Comp Receives Comntry Clearance 88.67 ! 7935
10 Units Receive Country Clearance and Fands 11617 10881
11 'Persorme] Requirements Complied With 13067 I 12395
12 Travel Arrangements Coordinated 125.83 : 120.40}
- 13 BSP Team Set For TDY 135.83 L 12726
14 'BSP Team Arrives at Site 138.50 {12933
BSP Part 1 ; ; ‘
15 Data Collection Complate 143.50 ! 134 68
16 BSP Part 1 Draft Complete 143.50 | 13488
17 BSP Team Azxrives Home Station 14517 L 13941
18 BSP Part 1 Finalized 168.67 f 164.60
BSP Part 2, Delayed (In-house) | ; i
19 Inputs Received 168.67 | 164.60
20 Support Coordination Complete 168.67 i 164.60
BSP Part 2, Delayed (Conference) | i ;
21 Aix Comp Receives Country Cl 168.67 © 16460
22 Units Receive Country Clearance and Fands 168.67 . 16460
23’ Personne) Requi ts Complied With 168.67 f‘ 164.60
24 Travel Amrangements Coordinated 168.67 | 164.60
25'BSP Team Set For TDY 168.67 © 16460
26 'BSP Team Arives at Conference 168.567 : 164.50
BSP Part 1 or Part 1 and 2, Update | | : '
27, Units Notified 0.00] i 0.00{
] 28 Consolidated Package Consaltation and Approval 0.00] | 0.00]
BSP Part 2, Initial (Core Process) | | z |
29 Daruny Node 168.67 164.50]
30 ' Briefings Complete 169.75 165.71
31! Requirements Rasolved Within Functional Areas 17292 17028
32 Requirements Resolved 180.08 17517
33'BSP Part 2 Draft Complete 183.92 183.88
34 BSP Part 2 Finalized and Attendees Outbriefed 209.42 219.06
End | | é
35,BSPs Distributed and Azumal Review Data Set 22458 231.25]
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Monte Carlo Iterations - Original Data

Simoulation Resulis:

Trial Result Tral Result Trial Result Trial Result Trial Result Trial Result Tzl Result Tral Result Tsial Result ln_d Result
1 2409 51 M4 101 2897 151 2528 201 2503 251 301 2455 351 401 451 3003
2 26380 52 2419 102 2516 152 1333 22 285 252 a2 323 352 £2 452 394
3 2374 53 2419 103 2951 153 3126 22 213 253 a3 3646 35 P ic] &3 2411
4 27130 34 2236 104 3458 154 277 4 204 2137 254 04 3211 354 04 454 279
5 2989 55 2439 105 2812 155 256 205 2463 5 305 2864 355 4£05 455 2938
6 206, % 262 106 2854 15 W12 206 2278 256 06 3175 356 £6 456 12
7 W11 57 3414 107 2809 157 M6 207 293 257 07 2673 357 £7 7 1és|
8 331 2 a9 108 3174 18 2704 08 2802 258 02 WS 358 42 458 2355
9 3335 % 30l 105 3038 1% 63 9 280 259 X9 3026 3% 429 45 238

10 2630 60 2616 110 2732 160 2830 210 2854 260 310 25%5 60 410 860 61
11 2533 61 2193 11 2522 161 3289 211 2437 261 311 2535 %! 411 &) 232
12 2752 62 2859 112 7786 162 2852 212 231 262 312 3124 V) 412 #£2 2107
13 3223 63 285 113 2980 163 282 213 2265 23 313 2758 363 413 43 774
14 2273 64 2758 114 2683 164 2129 214 2383 264 314 2601 364 414 &64 2578
15 24854 65 2727 15 m9 165 2783 215 2650 %5 315 2397 %5 415 %5 2518
16 204 66 2528 116 2674 166 199 216 14 266 316 2900 %6 416 &6 D4
17 2849 67 200 117 2630 167 2792 27 7772 27 317 2063 367 417 &7 271
18 2937 68 246 4] 118 2906 168 2612 218 2379 23 318 3303 368 418 #8347
19 2507 6 W52 119 274 4 166 2538 219 2824 269 319 2785 69 419 49 2528
20 2513 70 242 120 2952 170 2473 20 3040 4] 320 22815 3mn 29 470 28B4
21 2598 71 2810 121 3162 171 2441 21 270 m 321 3017 3m Q1 g1 28956
22 1725 72 12 12 3082 12 2369 m 261 m 2 2217 m A2 472 3®3
23 2863 73 808 123 3257 173 2587 3 162 3 B 73 k7] B 473 3100:
24 2536 74 2667 124 212 174 2643 24 3164 274 24 27190 374 Q4 474 3008
25 255 75 7193 125 2802 175 3243 25 2199, 75 25 247 375 L£5 415 2370,
% 2510 76 273 126 2484 176 2565 226 2846 76 326 23 376 L6 &6 3102
7 w67 77 3301 127 2591 177 2845 77 BA3 m 27 R®7 377 & 477 3413
28 2302 78 27178 12 2906 178 2213 8 2487 78 328 2737, 378 a8 478 3049,
2 2759 7% 2658 12 2018 179 2612 29 1746 w9 329 260238 37 {9 479 2426
30 3147 8 2609 130 2277, 180 3066 B0 27188 220 330 2650 380 430 430 2365
3t 2571 81 2613 131 2950 181 2852 Bi 2600 21 331 2537 k-3 £1 21 47
32 204 82 331 132 266 182 2649 2 2510 32 332 30535 332 £32 422 2672
33 2701 &3 2712 133 27 4 183 24 23 214 »3 333 2397 383 43 483 25
34 2213 84 2597 134 291 184 44 B4 1332 =4 B4 2915 384 454 484 2805
35 3178 8 2303 135 2802 185 2807 85 3033 83 335 2631 335 45 485 2843
36 2125 8 2434 136 2524 18 2857 B V14 286 36 2625 386 436 86 B9
37 3047 87 !9 137 3027 187 2850 37 2686 57 337 2672 387 47 487 2631
38 3029 8 2744 133 3004 188 3413 B8 2410 p-:3 B8 2826 388 48 433 2756
3% 2831 8 2632 139 2698 189 2409 239 2647 289 33¢ 2066 339 49 £9 2483
O 1875 90 2668 140 2417 190 2379 40 2402 20 0 28 30 40 00 2504
41 2707 o1 1989 141 3138 191 2162 241 64 1 341 2699 391 44] ] 2243
QL 2822 92 2,7 12 2096 192 2463 20 285 2 30 232 392 42 £2 2260
43 2443 93 2301 18 2400 193 2628 243 1326 33 343 283 393 443 &3 52
a4 2599 94 2197 144 2653 194 2725 244 2637 24 344 3088 4 444 &®4 U1
45 2237 95 267 1485 2367 195 2754 245 21246 5 345 342 25 445 »H5 126
4% 2876 96 2707 14 2982 196 2399 46 72741 26 346 2641 396 46 H5 2895
4a 7794 97 2650 147 2880 197 2954 247 2387 57 347 2652 »7 AL o7 M35
8 2515 2131 148 2105 198 3587 m 199 28 32 2508 38 4“3 H 2522
& 3105 52 149 280 199 2544 M, D45 5 ® 2153 39 L4 & W84y
X w42 100 2634 150 2727, 200 2695 250 2691 300 350 2729 400 450 30 2622
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Monte Carlo Iterations - Scenario 1

Shunlation Results:
Tral Result Tral Result  Tral Resut = Tral Result  Toal Result  Todal Result  Tral Result  Tral Result Trisl Resub Tral Result

1240 stoaser) Taon 23] [ast 2ws| [ 201 ams) [ 251 279 | 301 2083] | 35 @ o] |41 271

2 206 | 52 2623 | 102 ass| | 152 224] | 22 2021) | 22 25| | 32 2574] | 332 @ 283 | 42 285

3 m3l | 53 2092 | 13 204 | 153 2maf | 203 217 | 23 23] | 3@ 200 | 353 w nul |43 M4

4 2030 | 34 2093 | 104 2ms| | 154 24} | 04 270] | 24 2m33] | W4 2eas| | 34 o4 201 | 54 277

s sl | 55 el | 105 2sve| | 155 2esa] | 05 3035 | 255 a2ms] | 35 234 | 355 «©5 w9 | 45 2212

6 w7 | 56 2ms | 106 232 | 156 2624] | 06 201s) | 256 262] | 306 228 | 356 w5 203 | 456 29

7 228 57 290 | 107 2ss9| | 157 asoo] | 207 2:9| | 257 23] | 37 xus| 357 @ ms| | &7 s

g8 193 | 8 zes |18 218 | 152 27 | 28 2530] | 2% 2] | 3 282 | 3 @ 203 | 43 240

9 ,ssl | % 298 { 109 20200 | 1% 9| | 20 20| | 2% am3| | 3 28] | W @ x57 | & 250
10 208) | 60 2571] | 110 260] | 160 204] | 210 s | 260 2037) | 310 227] | 360 273] | 410 23| | 40 2601
1 2026f | 61 03] |11 22 | 161 aes3] | 211 amof | 261 asss] | 311 1ses| | 361 20l | 41 23] | 46t 204
12 20350 | 62 2e49] | 12 203] | 162 2s09| | 22 2467 | 262 266] | 2 2062f | 32 223 | 42 224 | 42 267
13 2223 | 63 297 | 13 24 | 163 2438 | 23 2s9] | 23 2m2] | 33 msl 3, 2] | 43 o] | 4@ 2m0
14 250l | 64 ol | 14 2s01] | 164 243] [ 214 23] | 264 2o0s] | 314 25| | 364 74| | 44 2u14] | 464 261
15 2344 65 21 | 15 292 | 165 280] | 215 201] | 265 78] | 35 09| | 365 253 § a5 27| | 465 20
16 234 6 299 | 116 27| | 166 2w2f | 216 28] | 266 2568] | 36 2ms| | 366 2w29) | 416 04| | 46 2m27
17 99| | &7 253 | 117 zmssl | 167 es] | 217 2] | 267 s9| | 37 2er| | 37 2ss1) | 47 s3] | 47 229
18 22) | 68 20| | u8 2517 | 163 201} | 218 70 | 23 26832] | 318 2470| { 38 2w9e) | 413 w3 | 48 200
19 20800 | 6 288 | 119 225) | 169 299) | 219 2:s9| | 20 172 | 319 1903] | 3 23| | 419 2295] | 4 2803
0 28 70 2a02f | 120 2074] | 170 2512] | 20 0| | 20 284 | 30 2140| | 30 238 | @0 ;28] | 40 2579
2 zms| | 1o oams| | zesf | o 22| | 2t ozas| | o sz | mt zmee] | o amsl | @1 ams| |1 2w
2 2854 72 2693 | 12 zm8| | 12 el | m sl | m 2| |32 mas| | M i | 2 s3] | 42 ma
B a1 | B o222 |13 2mo| {113 23| | 28 zus| | 73 2203 | 38 assa]| | 73 zmaf | @3 28] | 43 2247
24 211 74 277) | 124 2608] | 174 18| | 24 2| | 4 220] | 4 22| | W4 2:9) | @4 295 | 44 244
25 258 | 75 zmo| | 125 2062 | 175 a2 | 25 mss| | 275 208) | ;5 25| | 35 ] | @5 o] | 45 221
% 251 76 2619 | 126 202 | 176 1967 | 26 67| | 6 03| | 326 zm4] | 6 w01 | @6 2m6 | 46 2554
7 werl | M ozos| | 11 mms| |17 zmal | 2 s 17 | | 3w mms| | sl § 4 28| | 7 oz
B 277 78 2265\ | 128 z244| | 178 250 | 22 2:use] | 778 2w | 3 201 | 378 w2} | 48 2010 | 478 2w
® 200 | ™ 293 | 19 243 | 19 sl 1 20 awa| f 79 mma| | 3 2mea| | 5 zmsol | @9 m2| | 4 22
0 298f | 80 2457] | 130 ;s4f | 190 92| | B0 amsf | 20 68| | 30 254] | 380 :m0f | 60 257 | @ 203
31 2] | &1 2es8) [ 13t 2a0af | 1st 2a| | 21 zmea) | 281 293f | 3 293 | 381 zms2 | o1 aess| | 41 2ss
2 224 82 2078 | 132 28] | 182 zoa3| | B2 2m2 | 2 2:u0) | 3 2ed] | 3 maf | 2 20| | 2 223
B 294 83 263 | 133 29 | 183 zms| | 3 2m2f [ 23 2 | 3 23] | 33 w2 | @3 mss| | 3 222
34 2083 | 84 1maf | 134 204 | 184 203| | 24 nss| | 34 247] | 334 2037] | 384 2usf | 84 zus| | @4 m2
35 2a38 | 85 2s30f | 135 28| | 185 3479| | 5 20| | 5 263 | 35 2024] | 385 222) | @5 1953 | @5 1s2s
36 2147 | %6 2s2f | 136 222 | 186 70| | 6 2050 | 26 1989 | 36 2631) | 386 292 | 6 204 | @5 2w
3 207 | & mes| | 137 204 | 1857 1ms0] | 37 ea| | 27 asas| | 337 2ses] | 387 2169 | @7 19s | @7 ;89
3 2s6s| | 88 2ms| | 138 28| | 188 2069] | 28 20ss| | 288 oo | 3 2952 | 388 206s] | w3 2es9 | 48 265
3 2696] | % 283 | 139 ;me| | 199 268] | 25 2564 | 289 20| | 39 2013) | 3 255 | @ zma| | @ 257
© znal | %0 doisf | 10 zesf | 190 281] | 20 26 | 0 23| | 30 22| | w0 s3] | 40 229 | 40 2079
4 206 | 91 mss| |14 220 | 191 22| | 200 234 [ ®1 28| | 3 203f | 91 29| | a0 220 | @1 1952
Q 1754 92 ms2| | 1@ mss| | 192 mer| | 2@ ;2 | 3 v | 3@ | | 3 | | s 2m3) | 2 208
© 2| | B 207 | 14 2me | 193 200 | 26 2218 | 93 :ss| | 33 2014] | ¥3 328] | 48 2003 | @3 235
4 238 | 94 2ms2] | 144 2e28| | 194 24| | 20 2s0] | 94 am3| | 344 2m03] | 4 15| | 44 2001 | @4 1547
a5 2675 | 95 245 [ 145 2677 | 195 27| | 245 2242 | 95 :ss| | 345 2087] | 5 03] | a5 2m0] | @5 254
% 1952 | 96 | | 146 2428] | 196 2036] | 246 2s58| | M6 a2zf | 346 1s24] | 6 1a] | 46 2as| | @6 2544
a7 %3 mal |10 25 | 197 w99} | 20 06| | 97 204l | 37 2ms| | 37 00| | 47 s} | &7 a9
@ 259 | 98 294 | 148 o8] | 198 2s90f | 248 zea0] | 38 02| | 3¢ 20| | W 2en| | 4 s | 48 25
© 2920 | % 17 | 19 2s4] | 199 268 | 20 31 | 9 mis| | 39 231 | 39 2408] | 4 295] | @9 1910
50 931} | 100 zo8a] § 150 s8] | 200 280] | 250 1eeof | 300 23] | 30 2062] | 40 z:s] [ 450 279 | 50 212
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Monte Carlo Iterations - Scenario 2

{Siseulation Results:

T ]

Toal Resull  Tsel Resull  Tral Resus  Tsal Result  Trsl Resul  Tral Resul  Tral Resull  Trie] Resul  Trid Resub  Trial Result
2 2504 352 2298 102 2603 152 2651 22 2128 252 458 302 2207 352 062 A2 2673 452 53]
3 268 53 2331 103 2552 153 2418 203 261 6] 253 2605 03 2708 353 2831 43 42 453 2543
a4 2796 sa 204) [ 104 2670 | 154 281 04 2653] | 254 2882 W4 1| | 34 24 | @40 222] | 454 324
5 164 55 2815 105 2842 155 2967 25 2818 255 281 305 1787 355 1945 £ 251 455 2162
6 2660 56 2827, 106 2605 1% 2366 206 2197 2% 221 306 2164 356 BN M1S 4% 3039
7 2674 571 2993 107 2651 157 2529 207 2016 257 M3 307 28 57 L7 !9 457 271
8 IMs 58 1374 108 2480 158 2884 208 2666 258 M5) 308 2511 358 408 281 4358 2361
9 2436 % 2245 109 2659 1% 2uss 09 2548 2% 2574 09 238 3% Q0 w34 4% 290
10 2749 60 2576 110 3047 10 2212 210 2823 M M4 310 2405 360 40 2253 460 2623]
1 2923 61 3089 | 11 2ss 161 256 211 aess| | 261 2 311 23| | 31 a1 a9l | 41 297
12 3007 62 zno | 112 208 T ) 212 68| | 62 2535 12 zsn! a2 42 M54 %62 %4
13 2709 63 uso| | 13 28 163 2554] | 13 ;12| | 263 2518 313 292 | 363 43 210 | 463 242
14 3044 64 2887 | 114 252 164 2500] | 214 200 | 24 257 314 2573} | 364 44 2254 464 2563

15 2522 65 20298 | 115 293 165 58] | 25 vos| | 35 315 292 | 35 45 3| | 45 113
16 277 66 291 | 116 3182 166 2181 26 23] | %6 190 316 3041| | 366 46 22 46 3087
17 234 67 248 | 117 21 167 s3] | 217 3] | 267 a3 317 2s48] | 367 47 199 47 2078
18 2700 68 2uol | 118 275 168 257 | 28 61 28 249 31z m3| | & 48 2641 % 218
19 2846 69 2604] | 119 2153 169 2012} | 15 22| | 29 2211 319 218) | 39 a3 2s3 | 4 292
2 3092 M 2688 120 2629 170 2757 20 277 I 2217 320 2843 37 L0 21339 £0 25486
21 2563 71 2949 121 2909 171 2568 221 3114 7 219, 321 2000 m £ 7] 41 2248
22 265 T2 2437 122 2313 172 2504 22 2176] m 2w 32 244 m Q2 25715 412 W25
23 2216 73 273 123 2182 173 249.7] 3 285 73 28 323 2% mn L3 219 413 328
24 2339 74 244.) 124 2757 174 2585 24 2463 14 2172 324 2469 374 Q4 2275 4 99
25 2344 75 2904 125 2383 175 2182 225 288 15 BBO| 325 2244 k153 L5 2145 415 2251
26 263.0 76 2480 126 2621 176 2532 26 274 6 199 326 2617 376 L6 M88| £76 26509
27 2528 77 2058 127 2864 177 20| 227 2507 77T A4S 37 26 377 L7 2678 47 M7
28 2805 78 2908 122 2014 178 283.7 28 2896 78 3185 B 28 378 £8 2132 18 2027
2 2621 7% 2322 129 2559 179 2714 229 2381 279 2004 329 2540 379 &9 2606 419 2258
30 2451 80 2645 130  260) 180 224.0] 230 2385 20 226 330 2323 380 &30 2559 480 22
31 2652 81 2509 131 2197 181 2332 31 2o 21 2931 331 2334 321 031 2806 8l 2529
32 2835 82 2806 132 2363 182 2962 2 201 282 2258 2 81 382 42 2379 482 34
33 26390 83 2523 133 2540 183 2122 223 2123 283 2554 133 2148 383 43 270 483 2537
34 2124 24 2726 134 2243 184 24715 34 2008 B4 M 334 2533 384 434 2527 424 127
35 2370 85 1984 135 2187 185 2863 235 22517 285 26 35 2335 385 435 211 85 2558
36 2476 86 2502 136 2885 186 2719 36 2531 286 2684 3% 2718 386 £6 41 486 2804
37 2589 87 2439 137 2741 187 2458 237 2825 87 B4 337 2105 387 437 2604 487 2707,
33 26 g8 2750 138 2664 182 2147 838 495 38 /L 3 ;27 32 438 3080 48 2358
¥ 282 89 2063] | 139 2545 129 3019| | 2 299f | 2 1M1 39 03] | 389 o 2535 49 2850
& 59 90 2512 140 1902 190 250.7| 290 047 20 2555 340 2853 90 M0 2276 &H0 2885
a1 2636 9 257 | 141 29 190 249 | 241 2451 1 257 4 2:4] | ™ “ B8 S 060
L 216 92 3094 12 3255 192 2733 2 201 22 3N 382 269 ¥2 40 2538 £2 247
8 s 3 261 | 18 29 193 2064 3 :1 3 36 243 | M3 a w0l | 2 247
44 2537 94 2605 144 2619 194 2562 244 6.1 B4 225 344 2429 »4 444 M93 H4 2438
45 2035 95 R8T 145 3108 195 M98 285 2640 25 2734 345 2682 »5 45 2149 ®5 2583
a4 27172 9% 2337 146 2511 196 2445 246 W65 6 2381 346 2359 6 448 M6 &H6 2819
4] 44 97 2287 147 2470 197 254 3 247 2370 27 286 347 2538 97 47 M9 &7 1985
@8 296 % 227 | 148 2585 18 2m38] | 28 257s] | B8 23] 388 2m4l | B2 a8 2527 | #8 o
® 332 99 2029) | 19 2981 19 21  3m7 | ¥ m 39 un »9 w 3 | & 4
0 227 100 2592 150 2339 200 3010 250 2771 00 27 350 3102 400 450 2‘3 500 2£
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T
| Monte Carlo Iterations - Scenario 3

Simulation Results

Trial Result  Trial Result  Trial Result  Trial Resull  Trisl Resull  Trial Resub  Tsel Resut  Trisf Resut  Tris! Resut  Tris] Result

1 210 51 2229 101 2254 151 3102 201 2534 251 2890 301 2085 351 209.0 A1 492 451 23718

2 2410 52 2678 102 2447 152 248 202 2803 252 2439 A 43 352 2957 A2 2658 452 270

3 2805 53 2495 103 2651 153 2698 203 210 253 2519 303 27121 353 2764 a3 255 453 2730

4 2531 54 2543 104 2872 154 M5 204 2323 254 2830 304 247 354 2828} 404 3085 454 2895

5 2438 55 2282 105 2687 155 2212 205 2958 255 2553 05 3122 355 2944 N5 385 455 2541

. 6 2585 56 2601 106 2698 156 2714 206 2184 2% 2138 06 28656 35 1962 05 290 456 52

7 2558 57 2170 107 2738, 157 2511 207 2659 257 2102 307 2588 357 241 47 2002 457 2584

g8 2191 58 2510 108 2557 158 2453 208 2621 258 2655 08 2788 358 2610 08 60 458 261

9 3168 % 2847 109 2871 159 2613 09 239 2% 1372 a9 2884 3% 218 a0 275 49 1

10 2824 60 2170 110 2113 160 2584 210 2387 2600 2694 310 2505 W 292 410 2743 460 2647

11 2748 61 2720 11 2675 161 2935 m ansgl | 21 ms2 311 2803 %t 2201 411 2784 461 2510

12 2436 62 2288 112 2821 162 2362 212 2651 62 2629 312 mn‘ 362 2403 412 2354 42 258

13 2654 63 2844 113 3034 163 2224 213 2431 263 2202 313 2607 363 2643 413 2402 43 2112

14 2464 64 265 114 210 164 2187 214 2547 264 2474 314 2585 %4 2511 414 257 44 2640

15 3027 65 2897 115 2199 165 2699 215 2189 %5 2079 315 294 365 2580 | 415 2260 &5 2204

16 2754 66 2753 116 2399 166 1988 216 2160 266 2939 316 214 %6 2194 416 2554 &6 2245

17 218 67 2900 117 2375 167 238 217 2960 67 224 317 2641 367 281 47 22951 47 1944

18 2583 68 2534 18 2360 168 2173 218 2503 262 2132 318 40| | 368 2435] | 418 2554 a8 2337

19 2934 69 2423 119 2702 169 228 219 2658 29 76 319 3091 369 2762 419 2602 49 2664

2 227 70 3044 120 2007 170 2474 20 3097 7 2471 320 2673 370 3002 0 297 40 2620

21 2423 71 1508 121 2746 171 2447 2523 771 2250 21 2595 371 435 Q1 2578 a1 124

2 s 72 2345 122 2650 172 2919 222 2401 72 3472 32 2200 372 81 &2 2884 42 2168

23 2683 73 2703 123 2246 173 2832 23 2213 273 s 33 2233 3713 2239 43 2171 473 2202

24 2981 74 3000 124 1776 174 293 s M8 774 30490 N4 2662 374 22970 Q4 3129 4 156

25 2508 75 2874 125 276.0] 175 1980 25 2180 275 2535 325 2519 315 B1S L5 2601 45 2134

2% 2448 76 2658 126 2198 176 2695 26 M3 76 2127 3% 231 376 2770 &5 784 46 3048

77 2662 77 2385 127 2425 177 217 27 2946 T M6 27 2810 77 299 &1 M75 417 1S

28 2715 78 2806 128 261 0] 178 2087, 8 228 78 2353 328 2148 m 2 48 3092 478 2489

% 2130 79 2431 129 2425 179 2564 29 2320 79 200 B 2454 m 207 &9 1871 a9 2207

30 2695 8 2370 130 2474 180 3297 230 2641 B0 274 330 3219 380 2847 $0 2895 &80 2775

31 2326 81 215 131 3076 181 2532 231 2168} 81 2828 331 2458 381 2901 431 3047 41 294

32 2515 82 2578 12 227 122 2345 m 271 282 2555 ™ 2013 32 208 | @2 284 £2 2505

33 2826 83 2193 133 2353 183 2419 3 21 83 274 333 15| 383 2855 83 2657 423 1999

34 2813 84 3014 138 2516 184 2339 8B4 2833 284 2861 334 2192 384 2929 434 2607 44 3279

35 2730 85 2750 135 2378 185 2898 235 2104 285 2332 335 2132 385 414 £35 2519 435 3005

36 2935 86 2498 136 2308 186 3006 86 2926 86 2222 36 22 B/ 242 46 22856 26 2952

37 2818 87 2613 137 2384 187 2958 237 2685 B7 2%3 337 1955 387 2523 437 2485 437 2218

B’ 2717 28 2205 138 2899 188 2435 7 2ns| %8 2677 !/ MES 388 2533 £058 zaw' 28 2599

3 2m2 8 2593 139 2874 189 2385 9 1908 %9 2611 39 2899 B’ 221 &5 248 £9 2495

48 227 90 2581 140 2968 190 2218 28 2125 20 2398 30 2073 390 2558 4490 1975 $0 2515

4 291 91 2722 141 206 191 3012 241 269.7) M1 2441 341 2509 ¥ 3233 441 255 ®1 2m3

42 2818 92 2550 142 2387 192 28 242 2807 292 2564 32 2322 12 2145 440 2638 42 2139

L 43 219 93 2425 143 2662 193 2.1 243 60 293 2031 3B 7 393 2575 443 244 9] &3 2338

| 4 4 %4 2335 144 2495 194 2812 244 2131 %4 2129 344 1982 W4 2265 444 2893 ®4 8

| 45 210 95 2552 145 2287 195 2738 245 2m3 25 2547 345 2461 15 ns3| 445 2625 ®5 3131

’ a 2668 9% 2319 146 2734 196 2451 246 3040 26 2146 346 3034 6 3137 446 2822 H6 2129,

{ 47 2871 97 2420 147 2821 197 2486 247 2586 297 2943 347 2655, 397 2932 447 2532 L7 2544

| 48 2508 2682 142 2339 198 2383 248 2716 28 2840 343 2545 98 2990 M 263 &3 181

’ & 23] 5 9 2821 149 2240 199 ans 29 mw} 29 225 3 2557 9 2949 4P 2143 P9 1997

‘ 30 2564 100 2754 150 2196 20 2652f | 250 2amo) 300 2095 350 2467 0 2969 450 2411 500 244.]
|
\
|
|
|
|
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Monte Carlo Iterations - Scenario 4

Simndatien Results:
|
Trial Result  Tnal Result Trial Resull  Tral Result T_nll Result  Triel Resul  Trial Result  Tral Resul

1 2667 51 2749 01 251 7768 301 2646] 351 2253)| L] 3003 451

2 D112 52 3648 p.17] 252 302 2131 352 2527 £2 2767 452

3 32 53 2389 3 253 303 2205 353 2854 a3 1731 453

4 2985 54 289 204 254 304 2409 354 146 404 2953 454

5 24001 55 3022 205 255 305 2700 355 2749 405 W50 485

6 284 5 3076 206 256 06 18 336 2195 L6 2725 456

7 245 57 3031 27 257 07 293 357 2531 47 2629 457

8 257 58 2736 208 28 308 2629 358 2612 408 2698 458

9 108 5 27035 209 259 309 2472 35% 2612 409 254‘| 45
10 2073 60 217 210 2600 310 3041 360 3149 410 2288 460
11 3279 61 2256 Fidl 261 311 341 361 2667 411 771.4 41
12 2638 62 2751 212 262 312 2559 362 2307 412 2890 462
13 2683 63 2146 213 263 313 3047 363 27176| 413 3000 463
14 2198 64 3023 214 %4 314 273 364 2761 414 2437 464
15 2629 65 2626 215 265 315 W13] 365 2362 415 236 4 465
16 2732 66 2123 216 266 316 2107 366 2040 416 2505 466
17 3211 67 3075 217 267 317 2512 367 2334 417 2927 467
18 2573 63 2532 218 268 318 2092 368 244 418 287 463
19 2609 6 2721 219 269 319 2980 6 2471 419 266 4 469
20 2630 70 2828 0 y4ii] 320 2979 30 236 L0 2531 &0
21 218 71 2752 3 m 321 W15 371 243 21 2662 471
2 2520 72 231t m m 2 52 372 2784 aa 2711 2
B 826 73 2279 3 73 B 184 373 2936 3 73 73
24 2399 74 2356 24 274 324 227 374 2345 L4 2197 £74
25 IB4 75 2716 5 75 325 2326 375 284 £5 268 45
2% 2559 76 2151 26 76 326 W15 376 2500 L6 3184 £76
27 52 77 2987 27 ek 327 3063] 37 38 7 2620 477
B RIS 78 2689 -3 8 322 2734 378 3001 48 2602 478
29 2983 79 3003 pe 134 32 2519 379 245 L9 2551 £7%
38 2519 80 3135 230 280 330 2539 380 2711 430 2719 430
31 2803 81 2282 pojl 281 331 2554 381 2833 41 270 81
32 3185 82 3043 32 282 332 2677 3R 2471 432 3104 422
33 2551 83 2665 33 283 333 2457 383 2704 433 2854 3
34 2629 84 2244 B4 24 334 261 384 1903 £4 2670 £4
35 2452 85 1883 235 285 335 2626 RS 2760 435 2381 425
36 2450 86 2835 36 286 336 mAll 38 281.0] £6 2481 486
37 2630 &7 2591 7 7 337 Z71 3 387 2754 437 2469 427
R %63 88 2441 < = 338 2644 3B 334 £8 2753 8
39 2445 89 2173 9 %9 339 2567 389 2345) 29 3177 489
0 2650 90 2979 240 0 340 2855 390 2431 440 2381 &0
4] 2943 91 2531 241 1 341 261 Dﬂ 391 2979 a1 26834 L 2
£ 3778 92 2196 20 22 32 ;31 392 21323 40 2747 ®£2
43 26335 93 3019 243 33 343 2640 393 2675 443 257 8] £3
44 2390 94 2554 244 24 344 201 4 3171 444 2213 &H4
45 27197 95 2878 25 25 345 2415 »5 219 445 29438 &H5
% 2469 9% 2623 246 26 34 5 6 2895 4% 2393 &H6
47 2875 97 271 247 »7 341 M. 397 2679 A9 2825 o7
L 25935 98 3015 b 8 348 2481 ¥ 2353 448 2833 »3
& 2223 9 2371 ® 299 30 3144 P9 2563 A 2585 L 4
30 3060 100 2712 250 300 350 2529, 400 2541 450 244 500
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Summary of Results

Command: PACAF
Base Type: GENERAL
DATE: 28-Jul-97
Scenario: BASELINE
Time to Complete
Average: 2694
Std Dev: 2989
Maximum: 369.3
Minimum: 1955
Probability to Complete {Days) |
200 0.004
210 0.016
240 0.17
270 0.509
280 0.634
300 0.862
330 0.973
Command: PACAF
Base Type: GENERAL |
DATE: 28-Jul-97 |
Scenario: ONE
Time to Complete
Average: 238.1
Std Dev: 26.3
Maximum: 3278
Minimum: 170.7
Probability to Complete {Days) |
200 0.071
210 0.144
240 0.537
270 0.877
280 0.944
300. 0.99
330 #N/A
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Command: | PACAF
Base Type: GENERAL
DATE: 28-Jul-97
Scenario: TWO
Time to Complete
Average: 252.4
Std Dev: 285
Maximum: 337.2
Minimum: 178.7
Probability to Complete {Days)'
200 0.018
210 0.056
240 0.372
270 0.729
280 0.818
; 300! 0.942
E 330! 0.996
Command: PACAF
Base Type: GENERAL
DATE: 28-Jul-97;
Scenario: THREE!
Time to Complete
Average: 256.2
Std Dev: 26.8
Maximum: 347.2
Minimum: 177.6
Probability to Complete {Days) | |
200 0.026
210 0.047
240 0.308
270 0.667
280 0.786
300 0.937
330 0.9%6
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Command: |  PACAF!
Base Type: | GENERAL
DATE: 28-Jul-97
Scenario: FOUR
Time to Complete
Average: 264.4
Std Dev: 27.4
Maximum: 364.8
‘Minimum: 188.3
Probability to Complete {Days) | |
200 0.004
210; 0.014
240 0.191
- 270 0.592
280 0.731
300 0.898
330, 0.994
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Additional Information for Excel Spreadsheet of BSP PERT Model Workbook

Worksheet 1: Overview

This sheet provides a brief summary of the BSP PERT Model Workbook to

include a general purpose of the model, a table of contents, and the reference thesis for

this model.

Worksheet 2: Original Data - PACAF

This sheet is the storage point for all original data assembled from PACAF on the
general BSP process. The data includes the preparations prior to and including the initial
and update BSP processes for Parts 1 and 2.

The data gathered is in the three input parameter format: most optimistic, likely,
and pessimistic completion times. If probability distributions other than Triangular are
used, then data for the particular parameters for each distribution can be stored similarly.
This data should also be protected since no entries are required.

One of these sheets is necessary for any baseline scenario under evaluation. For

example, USAFE bare base processes.

Worksheet 3: Data Sheet - PACAF INITIAL BSP
This sheet is used for the specific BSP process being studied. In this thesis, the
process used for evaluation is the Initial BSP process in the PACAF area of responsibility

(AOR). The worksheet format is similar to Worksheet 2 with several added features.
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First, the Triangular Distribution block is expanded to include a random number
column. These numbers are used to calculate the expected activity duration for one
iteration of the Monte Carlo simulation. The Excel function to generate a random
number is rand().

The next feature is the addition of two columns called duration and formula. The
formula column is where the four columns of the Triangular Distribution block are
combined to form the expected activity time using the simulation. An example formula

for cell E3, the activity A formula cell, is as follows:

=IF(AND((F3=0),(G3=0),(H3=0)),0,IF(13<(G3-F3)/(H3-F3),F3+SQRT((G3-

F3)*(H3-F3)*I3),H3-SQRT((H3-G3)*(H3-F3)*(1-13)))) F.1)
where,

F3, G3, and H3 are the low, mode, and high estimates respectively, and

I3 is the random number.

In the above formula, the logical AND function is used to prevent a divide by zero error.
The nested IF function determines which nested formula to use to generate a random
variable based on the number generated by the rand() function. The basic formula is
derived by applying the inverse transform technique to the Triangular distribution
(29:697).

The duration column is the computed activity duration using the theoretical PERT

methodology. This column is provided for comparison purposes to the simulated data or
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if the use of this simpler method is desired. An example formula for cell D3, the activity

A Duration cell, is as follows:
=(F3+(4*G3)+H3)/6 (F.2)

Another feature of Excel employed on this worksheet is the Tools - Scenarios
function. BSP scenarios can be defined here by making changes to the baseline data.
The Workgroups toolbar provides easy access to changing the scenarios for “what if”
analysis.

The authors advise that the scenarios be defined prior to recording any simulation
runs for ease of manipulation and to promote independence between random samples.
For the purpose of this study, the random samples generated by the simulation must be
independent. To ensure independence, the simulations were run in succession, as
opposed to separate sessions or interrupted sessions. By following this method, each
number generated by the rand() function was unique and served as a seed for each

successive number.

The final added feature to this sheet is the use of cell names. Cells are named to
simplify building and reviewing formulas in the PERT Logic & Summation Worksheet.
The cells in the Duration and Formula columns are named to represent each activity (e.g.,

MIA = Monte Carlo/Initial/activity A). To name a cell, use Excel’s Insert - Name -

Define function.
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Worksheet 4: PERT Logic & Summation

This worksheet applies the PERT logic to and sums the data created by Worksheet
3. The data represents the earliest time of occurrence for each node in the BSP PERT
Network culminating with the estimated completion time in node 35. As in Worksheet 3,
there are two columns of data representing the Monte Carlo simulation data and the
traditional PERT calculations. Table F-1 shows the logic representing the Monte Carlo

column of formulas.

Worksheet 5: Monte Carlo Simulation

This worksheet generates each iteration of the Monte Carlo simulation and
displays each data point for all iterations. For this research, 500 iterations were created.
To generate the simulation, Excel’s Data - Table command is used. Using Worksheet 5
as a reference, create a column of numbers from 1-500 (desired number of iterations). In
the next column to the right and one cell above the column of numbers, create a link the
estimated completion (=+'PERT Logic & Summation''H43). Next, highlight the 2 x 501
table that includes the 500 numbers and the link. Finally, select Data - Table, click inside
the column input cell, address any blank cell in spreadsheet, and click OK. The
spreadsheet now simulates the 500 independent realizations of completion times in a
table of data which can be further analyzed. The scenarios can be changed as stated

previously. This data is used in the next worksheet.
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An additional feature of this worksheet is that the link cell to Worksheet 5 can be

changed to any cell in the Monte Carlo column representing an event node. This allows

one to simulate the estimated completion time of that specific event.

Table F-1 — PERT Logic

Event Node PERT Logic
1 0
2 =MAXMSTART+MIA H34+MIAO)
3 =MAX(MSTART+MIB,H34+MIAP)
4 =+H4+MIC
5 =MAX(+H5+MID,+H6+MIE)
6 =+H7+MIF
7 =MAX(+H7+MIF,+H6+MIH)
8 =+H9+MII
9 =+H10+MlJ
10 =+H11+MIK
11 =MAX(+H12+MIL,+H12+MIM)
12 =+HI12+MIM
13 =MAX(+H13+MIN,+H6+MIG)
14 =MAX(+H15+MIQ,+H10+MIP,+H8+MIO)
15 =+H16+MIR
16 =+H18+MIS
17 =+H18+MIT
18 =MAX(+H18+MIT,+H19+MIU)
19 =MAX(+H21+MIAA,+H21+MIAB)
20 =+H21+MIAB
21 =+H21+MIAC
22 =+H26+MIAF
23 =MAX(+H27+MIAG,+H27+MIAH)
24 =+H27+MIAH
25 =+H28+MIAI
26 =MAX(+H30+MIAJ,+H21+MIAD,+H21+MIAE)
27 =+MSTART+MIAK
28 =+H33+MIAL
29 =MAX(+H21,+H23,+H31)
30 =+H36+MIAQ
31 =+H37+MIAR
32 =+H38+MIAS
33 =+H39+MIAT
34 =+H40+MIAU
35 =MAX(+H21+MIV,+H41+MIAV +H34+MIAM,+H34+MIAN)
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Worksheet 6: Summary of Results

This worksheet presents summary statistics of the simulated completion times
generated in Worksheet 5. The functions used are AVERAGE, STDEV, MIN, MAX and
PERCENTRANK. For example, the mean of the 500 completion times is represented by
“=AVERAGE('Monte Carlo Simulation'!B3:B502).” The probability of completion

numbers simply represent 30 day intervals.

Note: For a complete discussion of each Excel function presented here, see the software

HELP menu and the Microsoft Excel User’s Guide (25).
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Appendix G - Glossary

Area of Responsibility - The geographical area associated with a combatant command
within which a combatant commander has authority to plan and conduct operations.

Bare Base — A base having a runway, taxiway(s), and parking area(s) which are adequate
for the deployed force and possessing an adequate source of water that can be potable.

Base Support Plan (BSP) — The installation level planning accomplished to support
unified and specified command wartime operations plans, as well as MAJCOM
supporting plans. It cuts across all functional support areas in a consolidated view of
installation missions, requirements, capabilities and limitations to plan for actions and
resources supporting war or contingency operations, including deployment, post-
deployment, and employment activities.

Base Support Planning Committee (BSPC) — A group of cross-functional
representatives from base-level host and tenant operations and support agencies whose
purpose is to review requirements and develop base support plans. The BSPC serves as
the focal point for plan development and reports to the installation commander on the
status of base support plans. It serves to integrate the numerous base-level requirements
and functional support actions to present a coordinated overview of base support activity
in a BSP.

Budget Estimate Submission (BES) — Detailed costing of the Program Objective
Memorandum (POM) as modified by the Program Decision Memorandum (PDM) by
appropriation and major force program.

Chairman’s Guidance (CG) — A CJCS document providing guidance to the Joint Staff
and information to the CINCs, Services, and Secretary of Defense regarding the
framework for building the National Military Strategy Document (NMSD). Serves as a
bridge between initial assessments and conclusions reached by the JCS during the Joint
Strategy Review and the process that builds the NMSD.

Chairman’s Program Assessment (CPA) — An assessment of the composite Program
Objective Memorandum (POM) force recommendations to assist the Secretary of
Defense in decisions on the defense program subsequent to receipt of the POMs. Also
serves as a key input to the Joint Strategy Review to begin the next strategic planning
cycle.

Collocated Operating Base (COB) — An allied base designated for joint or unilateral use

by US wartime tactical augmentation forces of for the wartime relocation of inplace US
forces. US use of such a base for contingencies or exercises is desirable. War Reserve
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Material (WRM) may be for use by these forces. A COB may be a Main, Standby, or
Limited Base.

Combatant Command (Command & Authority - COCOM) — Non-transferable
command authority established by title 10, United States Code, section 164, exercised
only by commanders of unified or specified combatant commands. Combatant
Command (command authority) is the authority of a Combatant Commander to perform
those functions of command over assigned forces involving organizing and employing
commands and forces, assigning tasks, designating objectives, and giving authoritative
direction over all aspects of military operations, joint training, and logistics necessary to
accomplish the missions assigned to the command. Combatant Command (command
authority) should be exercised through the commanders of subordinate organizations;
normally this authority is exercised through the Service component commander.
Combatant Command (command authority) provides full authority to organize and
employ commands and forces as the CINC considers necessary to accomplish assigned
missions. Also called COCOM.

Combatant Commander — A commander in chief of one of the unified or specified
combatant commands established by the President.

Commander in Chief (CINC) — The terms “unified commander” and “specified
commander” refer to commands established by the President as combatant commands
under Section 161, United States Code. The acronym “CINC” refers to the commander
of such a command. (See Combatant Command and Combatant Commander.)

Component Command — The component commander and all those individuals, units,
detachments, organizations, or installations under his command that have been assigned
to the unified command.

Concept of Operations (CONOPS) — Frequently referred to as commander’s concept.
A verbal or graphic statement, in broad outline, of a commander’s assumptions or intent
in regard to an operation or series of operations. The concept is designed to give an
overall picture of the operation.

Contingency Plan — A plan for major contingencies that can be reasonably be anticipated
in principle geographic subareas of a command.

Contingency Planning Guidance (CPG) — The SECDEF’s statutory duty to provide
annually to the CJCS, written policy guidance for contingency planning. The CPG
focuses the guidance provided in the NMS and DPG and directly impacts on the JSCP.

Course of Action (COA) —a. A plan that would accomplish, or is related to, the
accomplishment of a mission.

G-2




b. The scheme adopted to accomplish a task or mission. It is
a product of the Joint Operation Planning and Execution System concept development
phase. The supported commander will include a recommended course of action in the
commander’s estimate. The recommended course of action will include the concept of
operations, evaluation of supportability estimates of supporting organizations, and an
integrated time-phased data base of combat, combat support, and combat service support
forces and sustainment. Refinement of this data base will be contingent on the time
available for course of action development. When approved, the course of action
becomes the basis for the development for an operation plan or operation order.

Crisis — A crisis is an incident or situation involving a threat to the United States, its
territories, citizens, military forces, and possessions or vital interests that develops rapidly
and creates a condition of such diplomatic, economic, political, or military importance
that commitment of US military forces and resources is contemplated to achieve national
objectives.

Defense Planning Guidance (DPG) — The Secretary of Defense’s document which
provides guidance to the Services on the development of their Program Objective
Memorandums (POMs). It is drafted by the Under Secretary of Defense for policy
(USD(P)) with the assistance of a DPG Steering Group.

Defense Planning and Resources Board (DPRB) — The corporate review body which
assists the Secretary of Defense in managing the Planning, Programming, and Budgeting
System (PPBS).

Deliberate Planning — The JOPES process involving the development of joint OPLANs
for contingencies identified in joint strategic planning documents. Conducted principally
in peacetime, deliberate planning is accomplished in prescribed cycles that complement
other DoD planning cycles and in accordance with formally established Joint Strategic
Planning System.

Execute Order (EXORD) — An order issued by the Chairman, Joint Chiefs of Staff, by
the authority and at the direction of the Secretary of Defense, to implement an NCA
decision to initiate military operations.

Joint Chiefs of Staff — An element with the Department of Defense that includes the

Joint Chiefs of Staff, and supporting agencies or special offices as designated by the
Chairman, Joint Chiefs of Staff.

Joint Operational Planning and Execution System (JOPES) — A system that supports

integrated planning and command & control of mobilization, deployment, employment,
and sustainment activities using an improved information system.
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Joint Strategic Capabilities Plan (JSCP) — The JSPC contains the strategic concept to
support the national security objective and military objectives derived, and gives
guidance to the CINCs and the Chiefs of the Services for accomplishing military tasks,
based on projected military capabilities and conditions during short-range period. It
apportions forces and lift assets available for planning.

Joint Strategic Planning System - The JSPS is the primary means by which the Joint
Chiefs of Staff discharge their strategic planning responsibilities. It includes the
following publications: JSR, CG, NMS, JPD, JSCP, and CPA.

Joint Strategy Review (JSR) — The JCS document initiating the strategic planning cycle.
It is the JSPS process for gathering information, raising issues, and facilitating the
integrating of the strategy, OPLAN, and program assessments. It provides the principal
guidance and support for developing the next Chairman’s Guidance (CG), National
Military Strategy (NMS), Joint Planning Document (JDS), Joint Strategic Capabilities
Plan (JSCP), and Chairman’s Program Assessment (CPA).

Limited Base — A base which is austerely manned and normally has no permanently
assigned operational tactical forces but may possess a small force for specific operations
(weather, surveillance, alert aircraft, special purpose aircraft, etc.). With personnel
augmentation, this base is capable of receiving deploying forces. It may have facilities
for communications, air traffic control, navigational aids, maintenance, base supply,
munitions, weather, medical services, billeting, messing, transportation, and operational
support. It may or may not be supported in peacetime as a satellite of a main base. War
reserve material, including POL, may be maintained in a state of readiness for use by the
deploying force. To initiate and sustain operations, additional support personnel and
equipment must be provided.

Limiting Factor (LIMFAC) — A factor or condition that, either temporarily or
permanently, impedes mission accomplishment. This limitation has a significant impact
on the capability to perform the wartime mission and has become a mission constraint.
Illustrative examples are transportation network deficiencies, lack of in-place facilities,
malpositioned forces or material, extreme climatic conditions, distance, transit/overflight

rights, political conditions, etc.

Main Operating Base (MOB) A base on which all essential buildings and facilities are
erected. Total organizational and intermediate maintenance capability exists for assigned
weapon systems. The intermediate maintenance capability may be expanded to support
specific weapon systems deployed by the MOB.

Major Command (MAJCOM) — A major subdivision of the Air Force; for operational
purposes it normally consists of two or more Air Forces.
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National Command Authority (NCA) — The President and the Secretary of Defense or
their duly deputized alternates or successors.

National Military Strategy Document (NMSD) — Provides the advice of the chairman,
in the consultation with other members of the JCS and the CINCs, to the President,
SECDEEF, and NSC as to the recommended NMS and fiscally constrained force structure
required to attain the National Security objectives. The NMS, along with the JPD, is
designed to assist the SECDEF in the preparation of the DPG and to guide development
of the JSCP.

National Security Council (NSC) — The body in the government specially designed to
assist the President in integrating all spheres of policy relating to national security.

Operation Order (OPORD) — A directive issued by a commander to subordinate
commanders for the purpose of effecting the coordinated execution of an operation.

Operational Plan (OPLAN) — An operation plan for the conduct of joint operations that
can be used as a basis for development of an OPORD. An OPLAN identifies the forces
and supplies required to execute the CINC’s Strategic Concept and a movement schedule
of these resources to the theater of operations. The forces and supplies are identified in
time-phased force deployment data (TPFDD) files. OPLANSs will include all the phases
of the tasked operation. The plan is prepared with the appropriate annexes, appendices,
and TPFDD files as described in the JOPES Manuals containing planning policies,
procedures, and formats.

Planning Order — a. An order issued by the Chairman of the Joint Chiefs of Staff to
initiate execution planning. The planning order will normally follow a commander’s
estimate and a planning order will normally take the place of the Chairman of the Joint
Chiefs of Staff alert order. National Command Authorities approval of a selected course
of action is not required before issuing a Chairman of Joint Chiefs of Staff planning
order.

b. A planning directive that provides essential planning guidance and
directs the initiation of execution planning before the directing authority approves a
military course of action.

Planning, Programming, and Budgeting System (PPBS) — An integrated system for
the establishment, maintenance, and revision of the Future Year Defense Plan (FYDP)
and the DoD budget.




Program Decisions Memorandum (PDM) — SECDEF s approval of each Service’s
Program Objective Memorandum (POM) which forms the basis for developing the
Budget Estimate Submission (BES).

Program Objective Memorandum (POM) — The memorandum which the Secretary of
a military department or the Director of a defense agency submits to the Secretary of
Defense to recommend the total resource requirements within the parameters of the fiscal
guidance published by the SECDEF.

Shortfall — The lack of forces, equipment, personnel, material, or capability, identified as
a plan requirement that would adversely affect a command’s ability to accomplish its
mission and that are not immediately available to satisfy mission requirements.

Specified Command — A command that has a broad continuing mission and that is
established and so designated by the President through the Secretary of Defense with the
advice and assistance of the Joint Chiefs of Staff. It normally is composed of forces from
one Service.

Standby Base (SB) — An austere base, designated for wartime use, having adequate
airfield facilities to accept deployed aircraft. SBs will be maintained in a caretaker status
until augmented, at which time the SB will be capable of receiving and employing
assigned aircraft. To initiate and sustain operations, all supporting personnel, supplies,
and equipment must be provided POL and munitions may be prepositioned in a state of
readiness for use by the deploying forces.

Supported CINC - The Unified or Specified commander-in-chief having primary
responsibility for all aspects of a task assigned by the JSCP or by other authority. This
term also refers to the commander who originates OPlans in response to requirements of
the Joint Chiefs of Staff.

Supported Command — A command receiving and exercising operational control over
contingency forces.

Supported Commander — The unified or specified commander having primary
responsibility for all aspects of a task assigned in the Joint Strategic Capabilities Plan
(JSCP) or otherwise assigned; the commander who originates operations plans in
response to requirements of the Joint Chiefs of Staff.

Supporting Command — A command deploying forces to or providing other support to a
supported command in a contingency operation.




Supporting Commander — A commander who furnishes augmentation forces or other
support to a supported commander or who develops a supporting plan. Includes the
designated combatant commands and Defense agencies as appropriate.

Supporting Plan — An operation plan prepared by a supporting commander or a
subordinate commander to satisfy requirements of the supported commander’s plan.

Tasking — The process of translating the allocation in orders and passing these orders to
the units involved. Each order normally contains sufficient detailed instructions to enable
the executing agency to accomplish the mission successfully.

Time-Phased Force and Deployment Data (TPFDD) — The data base portion of an
operation plan; it contains time-phased force data, non-unit-related cargo and personnel
data, and movement data for the operation plan, including:

a. In-place units

b. Units to be deployed to support the OPLAN with a priority indicating the
desired sequence for their arrival at the port of debarkation.

c. Routing of forces to be deployed.
d. Movement data associated with deploying forces.

e. Estimates of non-unit-related cargo and personnel movements to be conducted
concurrently with the deployment of forces.

f. Estimate of transportation requirements that must be fulfilled by common-user
lift resources as well as those requirements that can be fulfilled by assigned or attached
transportation resources.

Unified Command — A command with a broad continuing mission under a single
commander and composed of significant assigned components of two or more Services.
Established with the advice of the Joint Chiefs of Staff or, when so authorized by the
Joint Chiefs of Staff, by a commander of an existing unified command established by the
President.

Unit Type Code (UTC) — A five-character alphanumeric code that uniquely identifies
each force package.

War and Mobilization Plan (WMP) — The WMP provides the Air Staff and Air Force
commander with current policies and planning factors for conducting and supporting
wartime operations. It establishes requirements for developing mobilization and planning




programs for industrial production to support sustained contingency operations of the
programmed forces.

War Reserve Materiel (WRM) — That portion of material, above and beyond peacetime
operating stocks, required to support the increase activity of forces during wartime.
WRM is necessary to assure the timely response and sustainability of weapons systems to
support forces, activities and mission objectives for wartime scenarios consistent with
Defense Guidance.

Warning Order — a. A preliminary notice of an order or action which is to follow.

b. A directive used by commanders to advise subordinates of
impending action. The JCS may use the warning order as a
planned directive to initiate Phase III of the Crisis Action
Procedures, Course of Action Development.

NOTE: Definitions derived from the Desktop Reference Book (9) and Joint Pub 1-02
(19).




Appendix H - Abbreviations

AAFIF - Automated Airfield Information File

ADP — Automated Data Processing

AL/HRG - Armstrong Laboratory, Logistics Research Division
ALLRS - Automated Lessons Learned Recording System
AOR - Area of Responsibility

BCAT - Beddown Capability Assessment Tool
BPT - Beddown Planning Tool

BSP — Base Support Plan

BSPBT - Base Support Planning Browsing Tool
BSPC — Base Support Planning Council

BSPCT - Base Support Plan Collection Tool

CAP — Crisis Action Planning

CG - Chairman’s Guidance

CINC - Commander in Chief

CJCS — Chairman of the Joint Chiefs of Staff
COA — Course of Action

COB - Collocated Operating Base

CONOPs — Concept of Operations

CPA - Chairman’s Program Assessment
CPG - Contingency Planning Guidance

DISE — Deployed Information and Support Environment
DKB - Deployment Knowledge Base .

DoD - Department of Defense

DPG - Defense Planning Guidance

DPRB - Defense Planning Resource Board

ECLIPSE — Enhanced Contingency Logistics Planning and Support Environment

EKB — Employment Knowledge Base
GCCS - Global Command and Control System

JCS - Joint Chiefs of Staff

JOPES - Joint Operational Planning and Execution System
JSCP - Joint Strategic Capabilities Plan :

JSPS - Joint Strategic Planning System

JSR - Joint Strategy Review

JULLS - Joint Universal Lessons Learned System
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LIMFAC - Limiting Factor
LOG-AID - Logistics Analysis to Improve Deployability
LOGCAT - Logisticians’ Contingency Assessment Tool

MAFIS — Multimedia Air Field Information System
MAJCOM — Major Command
MOB - Main Operating Base

NAF — Numbered Air Force

NCA — National Command Authority

NMCC — National Military Command Center
NMSD - National Military Strategy Document
NSC — National Security Council

NSCS - National Security Council System
NSDD - National Security Decisions Document

OPLAN - Operational Plan
OPORD - Operational Order

PDM - Program Decision Memorandum
POM - Program Objective Memorandum
PPBS — Planning, Programming, and Budgeting System

SECDEF - Secretary of Defense
STEP — Survey Tool for Employment Planning

TPFDD - Time Phased Force Deployment Document

USTRANSCOM - United States Transportation Command

USAF - United States Air Force

UTC - Unit Type Code

UTC-DT - Unit Type Code — Development and Tailoring

UTC-DTO - Unit Type Code — Development, Tailoring, and Optimization

WAAR - Wartime Aircraft Activity Report
WMP — War Mobilization Plan
WRM — War Reserve Materiel
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