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Preface 

This document is the user manual for an Excel-based tool, the Mission Process Calculator. 
The tool itself is available from the authors on request. This tool was created for ACC/A2. 

This research was sponsored by ACC/A2 and was conducted within the Force Modernization 
and Employment Program of RAND Project AIR FORCE as part of a fiscal year 2016 study, 
“New Effects-Based Targeting Methodology.” The tool was developed as an exemplar tool to 
assist with a system-of-systems network analysis as a part of a target systems analysis. 

RAND Project AIR FORCE 
RAND Project AIR FORCE (PAF), a division of the RAND Corporation, is the U.S. Air 

Force’s federally funded research and development center for studies and analyses. PAF 
provides the Air Force with independent analyses of policy alternatives affecting the 
development, employment, combat readiness, and support of current and future air, space, and 
cyber forces. Research is conducted in four programs: Force Modernization and Employment; 
Manpower, Personnel, and Training; Resource Management; and Strategy and Doctrine. The 
research reported here was prepared under contract FA7014-06-C-0001. 

Additional information about PAF is available on our website: 
http://www.rand.org/paf/ 
This report documents work originally shared with the U.S. Air Force on September 1, 2016. 

The draft report, issued on October 25th, 2016, was reviewed by formal peer reviewers and U.S. 
Air Force subject-matter experts. 
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Mission Process Calculator User Manual 

Introduction 
The Mission Process (MP) Calculator is a Microsoft Excel workbook with NodeXL,1 an Excel 
add-in, for network visualization. The workbook handles the data entry and network calculations 
for the key components of a system-of-systems network approach. The following information is 
needed to define the network:  

• a functional flow diagram of the targeted adversary mission 
• a mapping of adversary functions to systems 
• a mapping of the dependencies between adversary systems, including but not limited to 

physical dependencies and information flow. 

Installation Instructions for NodeXL 
The MP Calculator with NodeXL has been tested on Windows machines with Excel 2010, and 
there appears to be no reason it would not work with more recent versions of Excel on Windows 
(2013 and 2016), provided the NodeXL add-in is installed and macros are enabled for the 
calculations to work. Because there is no Mac OS version of the NodeXL add-in, a Mac user 
should use Parallels and the Windows version of Excel. If the computer on which MP Calculator 
will be used has an internet connection, the most recent version of NodeXL Basic will provide 
the necessary network visualization tools used in MP Calculator. The most recent version with 
an offline installer for NodeXL Pro is available for $749/year. An earlier version of the offline 
NodeXL Basic installer is available from the lead author upon request.  

Worksheet Descriptions 
The MP Calculator workbook has four different worksheet classes, each with a different tab 
color: The License Agreement and Start Page sheets are orange;2 the network input sheets are 
green; the network calculation sheets are red; and the network visualization sheets are blue. The 
first class of sheets is self-explanatory; the workbook opens on the Start Page sheet. The other 
classes of worksheets will be explained in the next sections. 
                                                
1 NodeXL, a free Excel template developed by the Social Media Research Foundation, is available at Social Media 
Research Foundation, NodeXL: Network Overview, Discovery and Exploration for Excel website, September 27, 
2016. 
2 As a convention, worksheet names will be in italics, any action button names will be bold. 
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Network Input Sheets (Green Tabs) 
Setup 

This sheet has three columns of values: “Systems,” “Tasks,” and “Attacks.” When beginning to 
develop a new network system-of-systems (SoS) framework, the names of the systems involved, 
the tasks, and attacks should be put here. At least one of each type of object is required. When 
the objects are entered, the Setup Worksheets button should be clicked. After confirmation that 
the user wants to generate a new framework, all existing data are deleted from the input sheets, 
and the new objects are populated in the proper places on the various sheets. To work on several 
different SoS frameworks, the user should save them in separate Excel workbooks. Systems and 
Tasks are to be enumerated using the codes (Si) and (Tj), respectively, where i and j are counters 
of the number of systems and tasks used in the mission framework. If a framework requires 
additional objects, the user can add them at the end of the list, then click Append New Elements 
to Worksheets, which will update all the worksheets but will not delete existing data. 

The worksheet has four additional buttons: 

• Compute System Predecessors. Once the System Dependencies sheets are filled out, this 
button calculates which systems have either physical or information dependencies on 
other systems. Dependencies are propagated from one system to the next, so if System A 
depends on System B, which depends on System C, then System C is a predecessor of 
both System A and System B. The results are displayed on the System Predecessors 
sheet. 

• Find Source-Sink Paths for Tasks. Once the Task Functional Flow sheet is filled out, 
this button calculates the paths from all sources (tasks with no predecessors) to all sinks 
(tasks with no successors) and displays them on the Source-Sink Routes sheet along with 
their weights, which are the product of the edge weights of the component edges of the 
route. 

• Compute Attack Effects. Once the Attack Effects sheets are filled out, this button 
calculates the probability that each system is disabled by the attacks on the Attack Effects 
sheets. Similarly, for each task, it computes the probability that the task is completed and, 
for each route, the probability that the route is operational (the product of the 
probabilities that all the tasks along the route are operational). The button also 
automatically executes the same calculations as the previous two buttons because the 
intermediate calculations are needed to calculate the attack effects. All intermediate and 
final results are shown on the Attack Calculations worksheet. 

• Generate Network. Once all input sheets are filled out, clicking this button will populate 
the sheets that NodeXL uses to visualize the SoS network. The user must click the 
Refresh Graph button in the NodeXL window (which has the label “Document Actions” 
in the upper left corner) to see the network, as well as after any changes to the underlying 
network data. Additionally, if a layout option needs to selected, the user should select that 
option and then hit Refresh Graph or Lay Out Again. The network shows both Tasks 
and Systems as nodes (blue circles and red squares, respectively), with directed links to 
show direct task predecessors (blue arcs), directed links to show system predecessors (red 
arcs, which are either dotted, dashed, or solid, depending on whether there are physical 
dependencies, information dependencies, or both, respectively), and directed links (green 
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arcs) from systems to tasks to denote that the system appears in the logical function that 
determines the probability that the task can be performed. Attack effects are shown on the 
graph, with affected systems and tasks represented by larger icons whose sizes are 
proportional to the probability of a set of attacks disabling the system and/or task. 

System Dependencies—Physical; System Dependencies—Info 

Physical and information system dependencies are noted on these sheets. If system (Sj) has a 
physical or information dependency on system (Si), a 1 should be entered in row j, column i of 
the applicable table. These tables are used to determine the system predecessors described 
earlier. 

Task Functional Flow 

This sheet is where the functional flow of the targeted adversary mission is represented. If task 
(Ti) is an immediate predecessor of task (Tj) for some route to complete the adversary mission, a 
number between 0 and 1, inclusive, should be entered in row j, column i of the table. The 
numbers correspond to the effectiveness of an adversary mission when completed using that 
particular pair of tasks: When the routes are determined, the weight of a route is the product of 
the weights of all the edges along it. 

Task Functional Definitions 

This sheet is where the logical mappings of systems to adversary tasks are represented. For each 
task, a logical function describing the combinations of systems required for the task to occur 
should be given. The logical function should be in terms of the systems (represented by (Si)) and 
can use the AND and OR logical operations. The function can be arbitrarily complex and use 
parenthetical logical clauses, subject to the rule that any set of clauses within a set of parentheses 
must be chained together by identical logical operations. The following logical functions are 
legal: 

• (S1) 
• (S1) AND (S2) 
• (S1) OR (S2) OR (S3) 
• (S1) OR ((S2) AND (S3) AND (S4)) 
• (S1) AND ((S2) OR ((S3) AND (S4))). 

(S1) AND (S2) OR (S3) is an example of an illegal logical function, although ((S1) AND (S2)) 
OR (S3) or (S1) AND ((S2) OR (S3)) are both allowable. 

Attack Effects—Physical and Attack Effects—Info 

The user can define one or more attacks on an adversary mission and have the tool evaluate their 
effectiveness. An attack can affect either the physical or information element of the system or 
both. Values in these tables should be between 0 and 1, inclusive, and represent the probability 
that the attack disables the system. At the top of each column is a 0/1 flag to turn attacks on and 
off from consideration.  
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Network Calculation Sheets (Red Tabs) 
System Predecessors 

The values on this sheet were explained earlier in the Compute System Predecessors button 
explanation. 

Source-Sink Routes 

The values on this sheet were explained earlier in the Find Source-Sink Paths for Tasks button 
explanation. In addition to the table showing the tasks in each route and the route weights, there 
is a column in which users can optionally name the routes (otherwise, the system defaults to 
numbering the routes (Rk)). 

Critical Systems 

When the Determine Critical Systems button on this sheet is pressed, an input box like the one 
in Figure 1 appears. 

Figure 1. Input Box 

 

This value sets the size of the largest subset of systems to attack simultaneously in the critical 
system analysis. A separate table is given for each subset size from 1 up to the maximum given 
in this input box. For each subset of systems and each route, the calculator determines whether 
disabling the subset of systems disrupts the route (that is, whether any task along the route fails 
to be completed). Then, the calculator determines the weighted fraction of the routes that are 
disrupted, where the weights are those calculated and shown on the Source-Sink Routes sheet. 
The subsets are then sorted from largest to smallest fraction to determine promising candidates 
for systems to maximally disrupt the overall adversary mission. 

Attack Calculations 

This sheet presents the step-by-step determination of the effectiveness of the attacks given on the 
Attack Effects page. Table 1 explains each column. 
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Table 1. Description: Attack Calculations 

Column Explanation 

System [Predecessors] Contains all the systems and their predecessors, when applicable.  

Pr(System Disabled—Physical) Gives the probability that an attack will directly physically disrupt a 
system. 

Pr(System Disabled—Information) Gives the probability that an attack will directly disrupt the information 
flow for a system. 

Pr(Predecessors Disabled—Physical) Gives the probability that an attack physically will disrupt any 
predecessor of the system. 

Pr(Predecessors Disabled—Information) Gives the probability that an attack will disrupt the information flow for 
any predecessor of the system. 

Pr(System Operable—Physical) Gives the probability that a system will be physically operable. 
The value given is 
1 – (1 – Pr(System Disabled))(1 – Pr(Predecessors Disabled)). 

Pr(System Operable—Information) Gives the probability that the information flow for the system will be 
operable. 
The value given is 
1 – (1 – Pr(System Disabled))(1 – Pr(Predecessors Disabled)). 

Pr(System Operable) Gives the probability that the system will be operable. 
The  value given is 
Pr(System Operable – Physical) * Pr(System Operable – Information) 

Task Lists all tasks that are a part of the adversary mission. 

System Logic Gives the logical function of system operability that determines 
whether the task is completed. 

Pr(Task Disrupted Physical) Gives the probability that the attacks physically disrupt the task. 

Pr(Task Disrupted Info) Gives the probability that the attacks disrupt the information flow 
necessary for the task to be completed. 

Pr(Task Completed) Gives the probability that the task is completed. 
It is equal to 
1 – (1 – Pr(Task Disrupted Physical))(1 – Pr(Task Disrupted Info))  

Route Lists all routes for mission completion. 

Task Components Lists the tasks that are components of each route. 

Pr(Route Disabled Physical) Gives the probability that any task along the route is physically 
disrupted. 

Pr(Route Disabled Info) Gives the probability that the information flow necessary for any task 
along the route is disrupted. 

Pr(Route Completed) Gives the probability that the route is completed. 
It is equal to 
1 – (1 – Pr(Route Disabled Physical))(1 – Pr(Route Disabled Info)) 

 

Network Visualization Sheets (Blue Tabs) 
The tool populates these sheets automatically, so the user generally does not need to change 
information on them. Indeed, doing so risks disrupting proper display of the network.  
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Documentation for NodeXL, the various network layouts, and features of the NodeXL add-in 
is available, both via the Help button on the NodeXL ribbon and online.3 As an example of a 
change users may wish to make to this worksheet (with the previous caveats in mind), users can 
fix the locations of the nodes in the network by setting the Layout option in the NodeXL 
window to None, unhiding columns L–Z on the Vertices sheet, modifying the coordinates of the 
nodes in columns M and N, and clicking Refresh Graph in the NodeXL window, modifying 
node coordinates until the desired layout is achieved. Selecting a different layout (e.g., 
Sugiyama, Random), will replace the values the user has entered into these columns.  

If the NodeXL window is ever closed, it can be displayed again by clicking the Refresh 
Graph button on the upper left in the NodeXL ribbon. Similarly, if the network does not appear 
in the window, clicking Show Graph will cause the graph to reappear. If the graph appears to be 
too small, the Zoom and Scale parameters should help. Additionally, to view one portion of the 
network (either the Systems or Tasks side), the user clicks the Dynamic Filters button and 
restricts the X- or Y-coordinates on the Vertex Filters boxes until only the desired subnetwork is 
shown. 

 
                                                
3 The documentation for NodeXL can be found at Social Media Research Foundation, “Getting Started,” NodeXL: 
Network Overview, Discovery and Exploration for Excel website, October 20, 2015. 
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Appendix. Targets to Effects Modeling to Disrupt Mission 
Processes 

Variables 
S1,...,SK The systems entities require to perform tasks. 

  
Sij

I ,Sij
P  If there are system dependencies (information flow or physical linkages) of system Si on 

system Sj, then sij is 1, 0 otherwise. 

o(Sj) The probability that system Sj is operational. 

o0(Sj) The probability that system Sj is operational in the absence of any attacks (baseline). 

T1,...,TN The tasks that make up a mission process. 

tij In the mission process map functional flow diagram, if Ti is an immediate predecessor to Tj , 
then tij is 1, 0 otherwise. 

fi (o(S1),...,o(SK)) For each task Ti, the function describing the probability it can be performed as a function of the 
probabilities of the operability of the underlying systems. As examples, if S2 and S3 must both 
be operational for task T1, then 

  
f1 = o S2( )o S3( ) . 

If either can be operational, then 

  
f1 = 1− 1− o S2( )⎡⎣ ⎤⎦ 1− o S3( )⎡⎣ ⎤⎦ . 

A1,...,AL The set of attacks against systems. 

X1,...,XL Binary variables denoting whether attack Ai is selected. 

pi,j The probability that attack Ai directly disrupts system Sj. 

R1,...,RD The set of source-to-sink routes (along edges with tij  = 1) in the process flow diagram. 

eij Is equal to 1 if route Ri contains task Tj, 0 otherwise. 

Ω(X1,...,XL) The probability that the mission process is successful. 

 

Equations of Interest 

 
   
o S j( ) =1− 1− o S j( )⎡

⎣
⎤
⎦Πk Πi=1

L

1– Xi pi,k( )   

where k is a predecessor of Sj or Sk = Sj. Note that these equations assume independence of attack 
effects against a system. 

 
  
Pr Route Ri  is operational( ) = 1− Π

j=1

N

1− eij f j( )   

If attack effects on routes are independent of one another, then 

 
  
Ω = 1−Π

i=1

D

1− Pr Route Ri  is operational( )⎡⎣ ⎤⎦.   
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Setup

				Systems		Tasks		Attacks

		1		EWR		Receive Early Warning		Att1

		2		Central C2 System		Central C2

		3		Mobile Sector CP		Sector C2

		4		SAM 1 Launch Control		SAM 1 Search and Acq

		5		SAM 1 Tracking Radar		SAM 1 Control

		6		SAM 1 Interceptor		SAM 1 Acq and Track

		7		SAM 2 Launch Control		SAM 1 Flight

		8		SAM 2 Tracking Radar		SAM 2 Search and Acq

		9		SAM 2 Interceptor		SAM 2 Control

		10				SAM 2 Acq and Track

		11				SAM 2 Flight

		12				Target Intercept

		13

		14

		15

		16

		17

		18

		19

		20

		21

		22

		23

		24

		25

		26

		27

		28

		29

		30

		31

		32

		33

		34

		35

		36

		37

		38

		39

		40

		41

		42

		43

		44

		45

		46

		47

		48

		49

		50

		51

		52

		53

		54

		55

		56

		57

		58

		59

		60

		61

		62

		63

		64

		65



Setup Worksheets

Find Source-Sink Paths for Tasks

Append New Elements to Worksheets

Generate Network

Compute Attack Effects

Compute System Predecessors



System Dependencies - Physical

		If (Sj) has a physical dependency on (Si), put a 1 in Row j, Column i		(S1)		(S2)		(S3)		(S4)		(S5)		(S6)		(S7)		(S8)		(S9)

		(S1) EWR

		(S2) Central C2 System

		(S3) Mobile Sector CP

		(S4) SAM 1 Launch Control

		(S5) SAM 1 Tracking Radar

		(S6) SAM 1 Interceptor

		(S7) SAM 2 Launch Control

		(S8) SAM 2 Tracking Radar

		(S9) SAM 2 Interceptor





System Dependencies - Info

		If (Sj) has an information dependency on (Si), put a 1 in Row j, Column i		(S1)		(S2)		(S3)		(S4)		(S5)		(S6)		(S7)		(S8)		(S9)

		(S1) EWR

		(S2) Central C2 System

		(S3) Mobile Sector CP

		(S4) SAM 1 Launch Control

		(S5) SAM 1 Tracking Radar

		(S6) SAM 1 Interceptor								1

		(S7) SAM 2 Launch Control

		(S8) SAM 2 Tracking Radar

		(S9) SAM 2 Interceptor														1





System Predecessors

		System		Physical Predecessors		Information Predecessors

		(S1) EWR

		(S2) Central C2 System

		(S3) Mobile Sector CP

		(S4) SAM 1 Launch Control

		(S5) SAM 1 Tracking Radar

		(S6) SAM 1 Interceptor				(S4)

		(S7) SAM 2 Launch Control

		(S8) SAM 2 Tracking Radar

		(S9) SAM 2 Interceptor				(S7)





Task Functional Flow

		If (Ti) is an immediate predecessor of (Tj), put a 1 in Row j, Column i		(T1)		(T2)		(T3)		(T4)		(T5)		(T6)		(T7)		(T8)		(T9)		(T10)		(T11)		(T12)

		(T1) Receive Early Warning

		(T2) Central C2		1

		(T3) Sector C2				1				0.5								0.5

		(T4) SAM 1 Search and Acq

		(T5) SAM 1 Control				0.9		1

		(T6) SAM 1 Acq and Track										1

		(T7) SAM 1 Flight												1

		(T8) SAM 2 Search and Acq

		(T9) SAM 2 Control				0.9		1

		(T10) SAM 2 Acq and Track																		1

		(T11) SAM 2 Flight																				1

		(T12) Target Intercept														1								1





Source-Sink Routes

		Source-Sink Routes		Task Elements		Route Weight		Optional: Route ID

		(R1)		(T8)(T3)(T9)(T10)(T11)(T12)		0.5

		(R2)		(T8)(T3)(T5)(T6)(T7)(T12)		0.5

		(R3)		(T4)(T3)(T9)(T10)(T11)(T12)		0.5

		(R4)		(T4)(T3)(T5)(T6)(T7)(T12)		0.5

		(R5)		(T1)(T2)(T9)(T10)(T11)(T12)		0.9

		(R6)		(T1)(T2)(T5)(T6)(T7)(T12)		0.9

		(R7)		(T1)(T2)(T3)(T9)(T10)(T11)(T12)		1

		(R8)		(T1)(T2)(T3)(T5)(T6)(T7)(T12)		1





Task Functional Definitions

		Tasks		Logical Function (in terms of (Si), AND, and OR) describing systems necessary for task to occur.

		(T1) Receive Early Warning		(S1)

		(T2) Central C2		(S2)

		(T3) Sector C2		(S3)

		(T4) SAM 1 Search and Acq		(S5)

		(T5) SAM 1 Control		(S4) AND (S5)

		(T6) SAM 1 Acq and Track		(S5)

		(T7) SAM 1 Flight		(S4) AND (S5) AND (S6)

		(T8) SAM 2 Search and Acq		(S8)

		(T9) SAM 2 Control		(S7) AND (S8)

		(T10) SAM 2 Acq and Track		(S8)

		(T11) SAM 2 Flight		(S7) AND (S8) AND (S9)

		(T12) Target Intercept		(S6) OR (S9)

		Systems

		(S1) EWR

		(S2) Central C2 System

		(S3) Mobile Sector CP

		(S4) SAM 1 Launch Control

		(S5) SAM 1 Tracking Radar

		(S6) SAM 1 Interceptor

		(S7) SAM 2 Launch Control

		(S8) SAM 2 Tracking Radar

		(S9) SAM 2 Interceptor





Critical Systems

		Route ID		(R1)		(R2)		(R3)		(R4)		(R5)		(R6)		(R7)		(R8)						Route ID		(R1)		(R2)		(R3)		(R4)		(R5)		(R6)		(R7)		(R8)

		Route Tasks		(T8)(T3)(T9)(T10)(T11)(T12)		(T8)(T3)(T5)(T6)(T7)(T12)		(T4)(T3)(T9)(T10)(T11)(T12)		(T4)(T3)(T5)(T6)(T7)(T12)		(T1)(T2)(T9)(T10)(T11)(T12)		(T1)(T2)(T5)(T6)(T7)(T12)		(T1)(T2)(T3)(T9)(T10)(T11)(T12)		(T1)(T2)(T3)(T5)(T6)(T7)(T12)						Route Tasks		(T8)(T3)(T9)(T10)(T11)(T12)		(T8)(T3)(T5)(T6)(T7)(T12)		(T4)(T3)(T9)(T10)(T11)(T12)		(T4)(T3)(T5)(T6)(T7)(T12)		(T1)(T2)(T9)(T10)(T11)(T12)		(T1)(T2)(T5)(T6)(T7)(T12)		(T1)(T2)(T3)(T9)(T10)(T11)(T12)		(T1)(T2)(T3)(T5)(T6)(T7)(T12)

		Route Weight		0.5		0.5		0.5		0.5		0.9		0.9		1		1		Fraction of Paths Disrupted (Weighted)				Route Weight		0.5		0.5		0.5		0.5		0.9		0.9		1		1		Fraction of Paths Disrupted (Weighted)

		(S3P) Mobile Sector CP		1		1		1		1		0		0		1		1		0.6896551724				(S1P) EWR (S3P) Mobile Sector CP		1		1		1		1		1		1		1		1		1

		(S3I) Mobile Sector CP		1		1		1		1		0		0		1		1		0.6896551724				(S1P) EWR (S3I) Mobile Sector CP		1		1		1		1		1		1		1		1		1

		(S1P) EWR		0		0		0		0		1		1		1		1		0.6551724138				(S2P) Central C2 System (S3P) Mobile Sector CP		1		1		1		1		1		1		1		1		1

		(S2P) Central C2 System		0		0		0		0		1		1		1		1		0.6551724138				(S2P) Central C2 System (S3I) Mobile Sector CP		1		1		1		1		1		1		1		1		1

		(S1I) EWR		0		0		0		0		1		1		1		1		0.6551724138				(S3P) Mobile Sector CP (S1I) EWR		1		1		1		1		1		1		1		1		1

		(S2I) Central C2 System		0		0		0		0		1		1		1		1		0.6551724138				(S3P) Mobile Sector CP (S2I) Central C2 System		1		1		1		1		1		1		1		1		1

		(S5P) SAM 1 Tracking Radar		0		1		1		1		0		1		0		1		0.5862068966				(S4P) SAM 1 Launch Control (S7P) SAM 2 Launch Control		1		1		1		1		1		1		1		1		1

		(S8P) SAM 2 Tracking Radar		1		1		1		0		1		0		1		0		0.5862068966				(S4P) SAM 1 Launch Control (S8P) SAM 2 Tracking Radar		1		1		1		1		1		1		1		1		1

		(S5I) SAM 1 Tracking Radar		0		1		1		1		0		1		0		1		0.5862068966				(S4P) SAM 1 Launch Control (S9P) SAM 2 Interceptor		1		1		1		1		1		1		1		1		1

		(S8I) SAM 2 Tracking Radar		1		1		1		0		1		0		1		0		0.5862068966				(S4P) SAM 1 Launch Control (S7I) SAM 2 Launch Control		1		1		1		1		1		1		1		1		1

		(S4P) SAM 1 Launch Control		0		1		0		1		0		1		0		1		0.5				(S4P) SAM 1 Launch Control (S8I) SAM 2 Tracking Radar		1		1		1		1		1		1		1		1		1

		(S6P) SAM 1 Interceptor		0		1		0		1		0		1		0		1		0.5				(S4P) SAM 1 Launch Control (S9I) SAM 2 Interceptor		1		1		1		1		1		1		1		1		1

		(S7P) SAM 2 Launch Control		1		0		1		0		1		0		1		0		0.5				(S5P) SAM 1 Tracking Radar (S7P) SAM 2 Launch Control		1		1		1		1		1		1		1		1		1

		(S9P) SAM 2 Interceptor		1		0		1		0		1		0		1		0		0.5				(S5P) SAM 1 Tracking Radar (S8P) SAM 2 Tracking Radar		1		1		1		1		1		1		1		1		1

		(S4I) SAM 1 Launch Control		0		1		0		1		0		1		0		1		0.5				(S5P) SAM 1 Tracking Radar (S9P) SAM 2 Interceptor		1		1		1		1		1		1		1		1		1

		(S6I) SAM 1 Interceptor		0		1		0		1		0		1		0		1		0.5				(S5P) SAM 1 Tracking Radar (S7I) SAM 2 Launch Control		1		1		1		1		1		1		1		1		1

		(S7I) SAM 2 Launch Control		1		0		1		0		1		0		1		0		0.5				(S5P) SAM 1 Tracking Radar (S8I) SAM 2 Tracking Radar		1		1		1		1		1		1		1		1		1

		(S9I) SAM 2 Interceptor		1		0		1		0		1		0		1		0		0.5				(S5P) SAM 1 Tracking Radar (S9I) SAM 2 Interceptor		1		1		1		1		1		1		1		1		1

																								(S6P) SAM 1 Interceptor (S7P) SAM 2 Launch Control		1		1		1		1		1		1		1		1		1

																								(S6P) SAM 1 Interceptor (S8P) SAM 2 Tracking Radar		1		1		1		1		1		1		1		1		1

																								(S6P) SAM 1 Interceptor (S9P) SAM 2 Interceptor		1		1		1		1		1		1		1		1		1

																								(S6P) SAM 1 Interceptor (S7I) SAM 2 Launch Control		1		1		1		1		1		1		1		1		1

																								(S6P) SAM 1 Interceptor (S8I) SAM 2 Tracking Radar		1		1		1		1		1		1		1		1		1

																								(S6P) SAM 1 Interceptor (S9I) SAM 2 Interceptor		1		1		1		1		1		1		1		1		1

																								(S7P) SAM 2 Launch Control (S4I) SAM 1 Launch Control		1		1		1		1		1		1		1		1		1

																								(S7P) SAM 2 Launch Control (S5I) SAM 1 Tracking Radar		1		1		1		1		1		1		1		1		1

																								(S7P) SAM 2 Launch Control (S6I) SAM 1 Interceptor		1		1		1		1		1		1		1		1		1

																								(S8P) SAM 2 Tracking Radar (S4I) SAM 1 Launch Control		1		1		1		1		1		1		1		1		1

																								(S8P) SAM 2 Tracking Radar (S5I) SAM 1 Tracking Radar		1		1		1		1		1		1		1		1		1

																								(S8P) SAM 2 Tracking Radar (S6I) SAM 1 Interceptor		1		1		1		1		1		1		1		1		1

																								(S9P) SAM 2 Interceptor (S4I) SAM 1 Launch Control		1		1		1		1		1		1		1		1		1

																								(S9P) SAM 2 Interceptor (S5I) SAM 1 Tracking Radar		1		1		1		1		1		1		1		1		1

																								(S9P) SAM 2 Interceptor (S6I) SAM 1 Interceptor		1		1		1		1		1		1		1		1		1

																								(S1I) EWR (S3I) Mobile Sector CP		1		1		1		1		1		1		1		1		1

																								(S2I) Central C2 System (S3I) Mobile Sector CP		1		1		1		1		1		1		1		1		1

																								(S4I) SAM 1 Launch Control (S7I) SAM 2 Launch Control		1		1		1		1		1		1		1		1		1

																								(S4I) SAM 1 Launch Control (S8I) SAM 2 Tracking Radar		1		1		1		1		1		1		1		1		1

																								(S4I) SAM 1 Launch Control (S9I) SAM 2 Interceptor		1		1		1		1		1		1		1		1		1

																								(S5I) SAM 1 Tracking Radar (S7I) SAM 2 Launch Control		1		1		1		1		1		1		1		1		1

																								(S5I) SAM 1 Tracking Radar (S8I) SAM 2 Tracking Radar		1		1		1		1		1		1		1		1		1

																								(S5I) SAM 1 Tracking Radar (S9I) SAM 2 Interceptor		1		1		1		1		1		1		1		1		1

																								(S6I) SAM 1 Interceptor (S7I) SAM 2 Launch Control		1		1		1		1		1		1		1		1		1

																								(S6I) SAM 1 Interceptor (S8I) SAM 2 Tracking Radar		1		1		1		1		1		1		1		1		1

																								(S6I) SAM 1 Interceptor (S9I) SAM 2 Interceptor		1		1		1		1		1		1		1		1		1

																								(S1P) EWR (S5P) SAM 1 Tracking Radar		0		1		1		1		1		1		1		1		0.9137931034

																								(S1P) EWR (S8P) SAM 2 Tracking Radar		1		1		1		0		1		1		1		1		0.9137931034

																								(S1P) EWR (S5I) SAM 1 Tracking Radar		0		1		1		1		1		1		1		1		0.9137931034

																								(S1P) EWR (S8I) SAM 2 Tracking Radar		1		1		1		0		1		1		1		1		0.9137931034

																								(S2P) Central C2 System (S5P) SAM 1 Tracking Radar		0		1		1		1		1		1		1		1		0.9137931034

																								(S2P) Central C2 System (S8P) SAM 2 Tracking Radar		1		1		1		0		1		1		1		1		0.9137931034

																								(S2P) Central C2 System (S5I) SAM 1 Tracking Radar		0		1		1		1		1		1		1		1		0.9137931034

																								(S2P) Central C2 System (S8I) SAM 2 Tracking Radar		1		1		1		0		1		1		1		1		0.9137931034

																								(S5P) SAM 1 Tracking Radar (S1I) EWR		0		1		1		1		1		1		1		1		0.9137931034

																								(S5P) SAM 1 Tracking Radar (S2I) Central C2 System		0		1		1		1		1		1		1		1		0.9137931034

																								(S8P) SAM 2 Tracking Radar (S1I) EWR		1		1		1		0		1		1		1		1		0.9137931034

																								(S8P) SAM 2 Tracking Radar (S2I) Central C2 System		1		1		1		0		1		1		1		1		0.9137931034

																								(S1I) EWR (S5I) SAM 1 Tracking Radar		0		1		1		1		1		1		1		1		0.9137931034

																								(S1I) EWR (S8I) SAM 2 Tracking Radar		1		1		1		0		1		1		1		1		0.9137931034

																								(S2I) Central C2 System (S5I) SAM 1 Tracking Radar		0		1		1		1		1		1		1		1		0.9137931034

																								(S2I) Central C2 System (S8I) SAM 2 Tracking Radar		1		1		1		0		1		1		1		1		0.9137931034

																								(S3P) Mobile Sector CP (S4P) SAM 1 Launch Control		1		1		1		1		0		1		1		1		0.8448275862

																								(S3P) Mobile Sector CP (S5P) SAM 1 Tracking Radar		1		1		1		1		0		1		1		1		0.8448275862

																								(S3P) Mobile Sector CP (S6P) SAM 1 Interceptor		1		1		1		1		0		1		1		1		0.8448275862

																								(S3P) Mobile Sector CP (S7P) SAM 2 Launch Control		1		1		1		1		1		0		1		1		0.8448275862

																								(S3P) Mobile Sector CP (S8P) SAM 2 Tracking Radar		1		1		1		1		1		0		1		1		0.8448275862

																								(S3P) Mobile Sector CP (S9P) SAM 2 Interceptor		1		1		1		1		1		0		1		1		0.8448275862

																								(S3P) Mobile Sector CP (S4I) SAM 1 Launch Control		1		1		1		1		0		1		1		1		0.8448275862

																								(S3P) Mobile Sector CP (S5I) SAM 1 Tracking Radar		1		1		1		1		0		1		1		1		0.8448275862

																								(S3P) Mobile Sector CP (S6I) SAM 1 Interceptor		1		1		1		1		0		1		1		1		0.8448275862

																								(S3P) Mobile Sector CP (S7I) SAM 2 Launch Control		1		1		1		1		1		0		1		1		0.8448275862

																								(S3P) Mobile Sector CP (S8I) SAM 2 Tracking Radar		1		1		1		1		1		0		1		1		0.8448275862

																								(S3P) Mobile Sector CP (S9I) SAM 2 Interceptor		1		1		1		1		1		0		1		1		0.8448275862

																								(S4P) SAM 1 Launch Control (S3I) Mobile Sector CP		1		1		1		1		0		1		1		1		0.8448275862

																								(S5P) SAM 1 Tracking Radar (S3I) Mobile Sector CP		1		1		1		1		0		1		1		1		0.8448275862

																								(S6P) SAM 1 Interceptor (S3I) Mobile Sector CP		1		1		1		1		0		1		1		1		0.8448275862

																								(S7P) SAM 2 Launch Control (S3I) Mobile Sector CP		1		1		1		1		1		0		1		1		0.8448275862

																								(S8P) SAM 2 Tracking Radar (S3I) Mobile Sector CP		1		1		1		1		1		0		1		1		0.8448275862

																								(S9P) SAM 2 Interceptor (S3I) Mobile Sector CP		1		1		1		1		1		0		1		1		0.8448275862

																								(S3I) Mobile Sector CP (S4I) SAM 1 Launch Control		1		1		1		1		0		1		1		1		0.8448275862

																								(S3I) Mobile Sector CP (S5I) SAM 1 Tracking Radar		1		1		1		1		0		1		1		1		0.8448275862

																								(S3I) Mobile Sector CP (S6I) SAM 1 Interceptor		1		1		1		1		0		1		1		1		0.8448275862

																								(S3I) Mobile Sector CP (S7I) SAM 2 Launch Control		1		1		1		1		1		0		1		1		0.8448275862

																								(S3I) Mobile Sector CP (S8I) SAM 2 Tracking Radar		1		1		1		1		1		0		1		1		0.8448275862

																								(S3I) Mobile Sector CP (S9I) SAM 2 Interceptor		1		1		1		1		1		0		1		1		0.8448275862

																								(S1P) EWR (S4P) SAM 1 Launch Control		0		1		0		1		1		1		1		1		0.8275862069

																								(S1P) EWR (S6P) SAM 1 Interceptor		0		1		0		1		1		1		1		1		0.8275862069

																								(S1P) EWR (S7P) SAM 2 Launch Control		1		0		1		0		1		1		1		1		0.8275862069

																								(S1P) EWR (S9P) SAM 2 Interceptor		1		0		1		0		1		1		1		1		0.8275862069

																								(S1P) EWR (S4I) SAM 1 Launch Control		0		1		0		1		1		1		1		1		0.8275862069

																								(S1P) EWR (S6I) SAM 1 Interceptor		0		1		0		1		1		1		1		1		0.8275862069

																								(S1P) EWR (S7I) SAM 2 Launch Control		1		0		1		0		1		1		1		1		0.8275862069

																								(S1P) EWR (S9I) SAM 2 Interceptor		1		0		1		0		1		1		1		1		0.8275862069

																								(S2P) Central C2 System (S4P) SAM 1 Launch Control		0		1		0		1		1		1		1		1		0.8275862069

																								(S2P) Central C2 System (S6P) SAM 1 Interceptor		0		1		0		1		1		1		1		1		0.8275862069

																								(S2P) Central C2 System (S7P) SAM 2 Launch Control		1		0		1		0		1		1		1		1		0.8275862069

																								(S2P) Central C2 System (S9P) SAM 2 Interceptor		1		0		1		0		1		1		1		1		0.8275862069

																								(S2P) Central C2 System (S4I) SAM 1 Launch Control		0		1		0		1		1		1		1		1		0.8275862069

																								(S2P) Central C2 System (S6I) SAM 1 Interceptor		0		1		0		1		1		1		1		1		0.8275862069

																								(S2P) Central C2 System (S7I) SAM 2 Launch Control		1		0		1		0		1		1		1		1		0.8275862069

																								(S2P) Central C2 System (S9I) SAM 2 Interceptor		1		0		1		0		1		1		1		1		0.8275862069

																								(S4P) SAM 1 Launch Control (S1I) EWR		0		1		0		1		1		1		1		1		0.8275862069

																								(S4P) SAM 1 Launch Control (S2I) Central C2 System		0		1		0		1		1		1		1		1		0.8275862069

																								(S6P) SAM 1 Interceptor (S1I) EWR		0		1		0		1		1		1		1		1		0.8275862069

																								(S6P) SAM 1 Interceptor (S2I) Central C2 System		0		1		0		1		1		1		1		1		0.8275862069

																								(S7P) SAM 2 Launch Control (S1I) EWR		1		0		1		0		1		1		1		1		0.8275862069

																								(S7P) SAM 2 Launch Control (S2I) Central C2 System		1		0		1		0		1		1		1		1		0.8275862069

																								(S9P) SAM 2 Interceptor (S1I) EWR		1		0		1		0		1		1		1		1		0.8275862069

																								(S9P) SAM 2 Interceptor (S2I) Central C2 System		1		0		1		0		1		1		1		1		0.8275862069

																								(S1I) EWR (S4I) SAM 1 Launch Control		0		1		0		1		1		1		1		1		0.8275862069

																								(S1I) EWR (S6I) SAM 1 Interceptor		0		1		0		1		1		1		1		1		0.8275862069

																								(S1I) EWR (S7I) SAM 2 Launch Control		1		0		1		0		1		1		1		1		0.8275862069

																								(S1I) EWR (S9I) SAM 2 Interceptor		1		0		1		0		1		1		1		1		0.8275862069

																								(S2I) Central C2 System (S4I) SAM 1 Launch Control		0		1		0		1		1		1		1		1		0.8275862069

																								(S2I) Central C2 System (S6I) SAM 1 Interceptor		0		1		0		1		1		1		1		1		0.8275862069

																								(S2I) Central C2 System (S7I) SAM 2 Launch Control		1		0		1		0		1		1		1		1		0.8275862069

																								(S2I) Central C2 System (S9I) SAM 2 Interceptor		1		0		1		0		1		1		1		1		0.8275862069

																								(S3P) Mobile Sector CP (S3I) Mobile Sector CP		1		1		1		1		0		0		1		1		0.6896551724

																								(S1P) EWR (S2P) Central C2 System		0		0		0		0		1		1		1		1		0.6551724138

																								(S1P) EWR (S1I) EWR		0		0		0		0		1		1		1		1		0.6551724138

																								(S1P) EWR (S2I) Central C2 System		0		0		0		0		1		1		1		1		0.6551724138

																								(S2P) Central C2 System (S1I) EWR		0		0		0		0		1		1		1		1		0.6551724138

																								(S2P) Central C2 System (S2I) Central C2 System		0		0		0		0		1		1		1		1		0.6551724138

																								(S1I) EWR (S2I) Central C2 System		0		0		0		0		1		1		1		1		0.6551724138

																								(S4P) SAM 1 Launch Control (S5P) SAM 1 Tracking Radar		0		1		1		1		0		1		0		1		0.5862068966

																								(S4P) SAM 1 Launch Control (S5I) SAM 1 Tracking Radar		0		1		1		1		0		1		0		1		0.5862068966

																								(S5P) SAM 1 Tracking Radar (S6P) SAM 1 Interceptor		0		1		1		1		0		1		0		1		0.5862068966

																								(S5P) SAM 1 Tracking Radar (S4I) SAM 1 Launch Control		0		1		1		1		0		1		0		1		0.5862068966

																								(S5P) SAM 1 Tracking Radar (S5I) SAM 1 Tracking Radar		0		1		1		1		0		1		0		1		0.5862068966

																								(S5P) SAM 1 Tracking Radar (S6I) SAM 1 Interceptor		0		1		1		1		0		1		0		1		0.5862068966

																								(S6P) SAM 1 Interceptor (S5I) SAM 1 Tracking Radar		0		1		1		1		0		1		0		1		0.5862068966

																								(S7P) SAM 2 Launch Control (S8P) SAM 2 Tracking Radar		1		1		1		0		1		0		1		0		0.5862068966

																								(S7P) SAM 2 Launch Control (S8I) SAM 2 Tracking Radar		1		1		1		0		1		0		1		0		0.5862068966

																								(S8P) SAM 2 Tracking Radar (S9P) SAM 2 Interceptor		1		1		1		0		1		0		1		0		0.5862068966

																								(S8P) SAM 2 Tracking Radar (S7I) SAM 2 Launch Control		1		1		1		0		1		0		1		0		0.5862068966

																								(S8P) SAM 2 Tracking Radar (S8I) SAM 2 Tracking Radar		1		1		1		0		1		0		1		0		0.5862068966

																								(S8P) SAM 2 Tracking Radar (S9I) SAM 2 Interceptor		1		1		1		0		1		0		1		0		0.5862068966

																								(S9P) SAM 2 Interceptor (S8I) SAM 2 Tracking Radar		1		1		1		0		1		0		1		0		0.5862068966

																								(S4I) SAM 1 Launch Control (S5I) SAM 1 Tracking Radar		0		1		1		1		0		1		0		1		0.5862068966

																								(S5I) SAM 1 Tracking Radar (S6I) SAM 1 Interceptor		0		1		1		1		0		1		0		1		0.5862068966

																								(S7I) SAM 2 Launch Control (S8I) SAM 2 Tracking Radar		1		1		1		0		1		0		1		0		0.5862068966

																								(S8I) SAM 2 Tracking Radar (S9I) SAM 2 Interceptor		1		1		1		0		1		0		1		0		0.5862068966

																								(S4P) SAM 1 Launch Control (S6P) SAM 1 Interceptor		0		1		0		1		0		1		0		1		0.5

																								(S4P) SAM 1 Launch Control (S4I) SAM 1 Launch Control		0		1		0		1		0		1		0		1		0.5

																								(S4P) SAM 1 Launch Control (S6I) SAM 1 Interceptor		0		1		0		1		0		1		0		1		0.5

																								(S6P) SAM 1 Interceptor (S4I) SAM 1 Launch Control		0		1		0		1		0		1		0		1		0.5

																								(S6P) SAM 1 Interceptor (S6I) SAM 1 Interceptor		0		1		0		1		0		1		0		1		0.5

																								(S7P) SAM 2 Launch Control (S9P) SAM 2 Interceptor		1		0		1		0		1		0		1		0		0.5

																								(S7P) SAM 2 Launch Control (S7I) SAM 2 Launch Control		1		0		1		0		1		0		1		0		0.5

																								(S7P) SAM 2 Launch Control (S9I) SAM 2 Interceptor		1		0		1		0		1		0		1		0		0.5

																								(S9P) SAM 2 Interceptor (S7I) SAM 2 Launch Control		1		0		1		0		1		0		1		0		0.5

																								(S9P) SAM 2 Interceptor (S9I) SAM 2 Interceptor		1		0		1		0		1		0		1		0		0.5

																								(S4I) SAM 1 Launch Control (S6I) SAM 1 Interceptor		0		1		0		1		0		1		0		1		0.5

																								(S7I) SAM 2 Launch Control (S9I) SAM 2 Interceptor		1		0		1		0		1		0		1		0		0.5



Determine Critical Systems



Attack Effects - Physical

		Attack Flag (0/1)		1

		For each attack, the probability that the attack (Ak) disrupts system (Si)		(A1) Att1

		(S1) EWR		0.8

		(S2) Central C2 System

		(S3) Mobile Sector CP

		(S4) SAM 1 Launch Control

		(S5) SAM 1 Tracking Radar

		(S6) SAM 1 Interceptor

		(S7) SAM 2 Launch Control

		(S8) SAM 2 Tracking Radar

		(S9) SAM 2 Interceptor





Attack Effects - Info

		Attack Flag (0/1)		1

		For each attack, the probability that the attack (Ak) disrupts system (Si)		(A1) Att1

		(S1) EWR

		(S2) Central C2 System

		(S3) Mobile Sector CP

		(S4) SAM 1 Launch Control

		(S5) SAM 1 Tracking Radar

		(S6) SAM 1 Interceptor

		(S7) SAM 2 Launch Control

		(S8) SAM 2 Tracking Radar

		(S9) SAM 2 Interceptor





Attack Calculations

		System [Predecessors]		Pr(System Disabled - Physical)		Pr(System Disabled - Information)		Pr(Predecessors Disabled - Physical)		Pr(Predecessors Disabled - Information)		Pr(System Operable - Physical)		Pr(System Operable - Information)		Pr(System Operable)				Task		System Logic		Pr(Task Disrupted Physical)		Pr(Task Disrupted Info)		Pr(Task Completed)				Route		Task Components		Pr(Route Disabled Physical)		Pr(Route Disabled Info)		Pr(Route Completed)

		(S1) EWR 		0.8		0		0		0		0.2		1		0.2				(T1)		 (S1) 		0.8		0		0.2				(R1)		(T8)(T3)(T9)(T10)(T11)(T12)		0		0		1

		(S2) Central C2 System 		0		0		0		0		1		1		1				(T2)		 (S2) 		0		0		1				(R2)		(T8)(T3)(T5)(T6)(T7)(T12)		0		0		1

		(S3) Mobile Sector CP 		0		0		0		0		1		1		1				(T3)		 (S3) 		0		0		1				(R3)		(T4)(T3)(T9)(T10)(T11)(T12)		0		0		1

		(S4) SAM 1 Launch Control 		0		0		0		0		1		1		1				(T4)		 (S5) 		0		0		1				(R4)		(T4)(T3)(T5)(T6)(T7)(T12)		0		0		1

		(S5) SAM 1 Tracking Radar 		0		0		0		0		1		1		1				(T5)		 (S4) AND (S5) 		0		0		1				(R5)		(T1)(T2)(T9)(T10)(T11)(T12)		0.8		0		0.2

		(S6) SAM 1 Interceptor [I:(S4)]		0		0		0		0		1		1		1				(T6)		 (S5) 		0		0		1				(R6)		(T1)(T2)(T5)(T6)(T7)(T12)		0.8		0		0.2

		(S7) SAM 2 Launch Control 		0		0		0		0		1		1		1				(T7)		 (S4) AND (S5) AND (S6) 		0		0		1				(R7)		(T1)(T2)(T3)(T9)(T10)(T11)(T12)		0.8		0		0.2

		(S8) SAM 2 Tracking Radar 		0		0		0		0		1		1		1				(T8)		 (S8) 		0		0		1				(R8)		(T1)(T2)(T3)(T5)(T6)(T7)(T12)		0.8		0		0.2

		(S9) SAM 2 Interceptor [I:(S7)]		0		0		0		0		1		1		1				(T9)		 (S7) AND (S8) 		0		0		1

																				(T10)		 (S8) 		0		0		1

																				(T11)		 (S7) AND (S8) AND (S9) 		0		0		1

																				(T12)		 (S6) OR (S9) 		0		0		1













































Edges

						Visual Properties										Labels						Graph Metrics		Do Not Edit				Other Columns

		Vertex 1

TonyAdmin: Vertex 1 Name

Enter the name of the edge's first vertex.

Worksheet Overview

To create a NodeXL graph in Excel 2007, enter the graph's edges on this worksheet, one row per edge.  The first two columns are required; the other columns can be used to customize the edge's appearance.

To customize the appearance of an individual vertex or add an isolated vertex not connected to an edge, click the "Vertices" tab near Excel's lower-left corner.

After you have entered the edges, click the "Show Graph" button in the NodeXL tab in Excel's Ribbon.

Formulas

This column is formatted as Text, which causes formulas to be ignored.  If you want to use an Excel formula in this column, you must change the column format to General.

Frozen Columns

The Vertex 1 and Vertex 2 columns are frozen, meaning that they remain visible even if you scroll the worksheet to the right.  To unfreeze them, use View, Freeze Panes, Unfreeze Panes in the Excel Ribbon.
		Vertex 2

TonyAdmin: Vertex 2 Name

Enter the name of the edge's second vertex.

Formulas

This column is formatted as Text, which causes formulas to be ignored.  If you want to use an Excel formula in this column, you must change the column format to General.

Frozen Columns

The Vertex 1 and Vertex 2 columns are frozen, meaning that they remain visible even if you scroll the worksheet to the right.  To unfreeze them, use View, Freeze Panes, Unfreeze Panes in the Excel Ribbon.		Color

TonyAdmin: Edge Color

To select an optional edge color, right-click and select Select Color on the right-click menu.

If you are familiar with CSS color names, such as Red, MediumBlue, and DarkOliveGreen, you can enter one of the names instead of using Select Color.  Spaces in CSS color names are optional, so Medium Blue is the same as MediumBlue.

You can also enter a color in the format "R, G, B" (don't include the quotes), where R, G, and B are between 0 and 255.  Sample: "240, 12, 135".		Width

TonyAdmin: Edge Width

Enter an optional edge width between 1 and 10.		Style

Tony: Edge Style

Select an optional edge style.

Formulas

If you are using Excel formulas to compute the styles, you may find it helpful to use the numerical options instead of text:

1 = Solid
2 = Dash
3 = Dot
4 = Dash Dot
5 = Dash Dot Dot

Pasting

If you want to paste values into this column, do not use the standard Paste command (Ctrl-V).  The standard Paste command removes the drop-down lists from the column.  Instead, use Home, Paste, Paste Values in the Excel Ribbon.

		Opacity

TonyAdmin: Edge Opacity

Enter an optional edge opacity between 0 (transparent) and 100 (opaque).		Visibility

TonyAdmin: Edge Visibility

Select an optional edge visibility.

Show
Show the edge when the graph is refreshed.  This is the default.

Skip
Skip the edge row.

Hide
Use the edge when laying out the graph but then hide it.

Formulas

If you are using Excel formulas to compute the visibilities, you may find it helpful to use the numerical options instead of text:

1 = Show
0 = Skip
2 = Hide

Pasting

If you want to paste values into this column, do not use the standard Paste command (Ctrl-V).  The standard Paste command removes the drop-down lists from the column.  Instead, use Home, Paste, Paste Values in the Excel Ribbon.
		Label

Tony C.: Edge Label

Enter an optional edge label.

Formulas

This column is formatted as Text, which causes formulas to be ignored.  If you want to use an Excel formula in this column, you must change the column format to General.
		Label Text Color

Tony: Edge Label Text Color

To select an optional label text color, right-click and select Select Color on the right-click menu.

If you are familiar with CSS color names, such as Red, MediumBlue, and DarkOliveGreen, you can enter one of the names instead of using Select Color.  Spaces in CSS color names are optional, so Medium Blue is the same as MediumBlue.

You can also enter a color in the format "R, G, B" (don't include the quotes), where R, G, and B are between 0 and 255.  Sample: "240, 12, 135".		Label Font Size

Tony: Edge Label Font Size

Enter an optional label font size between 8 and 72.
		Reciprocated?

Tony: Edge Reciprocated?

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.
		ID

TonyAdmin: Edge ID

This is a unique ID that gets filled in automatically.  Do not edit this column.		Dynamic Filter		Add Your Own Columns Here

TonyAdmin: How to Add Your Own Columns

If you want NodeXL to use any columns you add, you must add them to this table.  The table is distinguished from the rest of the worksheet by the table column headers in row 2, so you can tell where the table ends and the rest of the worksheet begins.

You can add a column to the right end of the table by simply typing a column name into the first empty cell in row 2.  Excel will automatically extend the table to the right to include the new column.

You can also insert a column anywhere within the table, but that will interfere with NodeXL's ability to show and hide groups of related columns and is not recommended.




		S4		S6		Red				2														3

		S7		S9		Red				2														4

		T1		T2		Blue				1														5

		T2		T3		Blue				1														6

		T4		T3		Blue				1														7

		T8		T3		Blue				1														8

		T2		T5		Blue				1														9

		T3		T5		Blue				1														10

		T5		T6		Blue				1														11

		T6		T7		Blue				1														12

		T2		T9		Blue				1														13

		T3		T9		Blue				1														14

		T9		T10		Blue				1														15

		T10		T11		Blue				1														16

		T7		T12		Blue				1														17

		T11		T12		Blue				1														18

		S1		T1		Green				1														19

		S2		T2		Green				1														20

		S3		T3		Green				1														21

		S5		T4		Green				1														22

		S4		T5		Green				1														23

		S5		T5		Green				1														24

		S5		T6		Green				1														25

		S4		T7		Green				1														26

		S5		T7		Green				1														27

		S6		T7		Green				1														28

		S8		T8		Green				1														29

		S7		T9		Green				1														30

		S8		T9		Green				1														31

		S8		T10		Green				1														32

		S7		T11		Green				1														33

		S8		T11		Green				1														34

		S9		T11		Green				1														35

		S6		T12		Green				1														36

		S9		T12		Green				1														37
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Vertices

				Visual Properties												Labels								Layout												Graph Metrics																		Do Not Edit				Other Columns

		Vertex

TonyAdmin: Vertex Name

Enter the name of the vertex.

Worksheet Overview

Use this worksheet to customize the appearance of the graph's vertices and to add isolated vertices that are not connected to edges.  You do not have to enter anything on this worksheet if you don't need either of these features.

Isolated Vertices

To add an isolated vertex that is not connected to any edges, enter it on this worksheet and set its Visibility cell to "Show."

Formulas

This column is formatted as Text, which causes formulas to be ignored.  If you want to use an Excel formula in this column, you must change the column format to General.

Frozen Column

The Vertex column is frozen, meaning that it remains visible even if you scroll the worksheet to the right.  To unfreeze it,  use View, Freeze Panes, Unfreeze Panes in the Excel Ribbon.		Color

TonyAdmin: Vertex Color

To select an optional vertex color, right-click and select Select Color on the right-click menu.

If you are familiar with CSS color names, such as Red, MediumBlue, and DarkOliveGreen, you can enter one of the names instead of using Select Color.  Spaces in CSS color names are optional, so Medium Blue is the same as MediumBlue.

You can also enter a color in the format "R, G, B" (don't include the quotes), where R, G, and B are between 0 and 255.  Sample: "240, 12, 135".
		Shape

TonyAdmin: Vertex Shape

Select an optional vertex shape.

Formulas

If you are using Excel formulas to compute the shapes, you may find it helpful to use the numerical options instead of text:

1 = Circle
2 = Disk
3 = Sphere
4 = Square
5 = Solid Square
6 = Diamond
7 = Solid Diamond
8 = Triangle
9 = Solid Triangle
10 = Label
11 = Image

Pasting

If you want to paste values into this column, do not use the standard Paste command (Ctrl-V).  The standard Paste command removes the drop-down lists from the column.  Instead, use Home, Paste, Paste Values in the Excel Ribbon.
		Size

TonyAdmin: Vertex Size

Enter an optional vertex size between 1 and 1,000.		Opacity

TonyAdmin: Vertex Opacity

Enter an optional vertex opacity between 0 (transparent) and 100 (opaque).		Image File

TonyAdmin: Vertex Image File

To show a vertex as an image, set the Shape to Image and enter one of the following into the Image File column:

* The full path to an image file on your computer or local network.  Example: "C:\MyImages\Image.jpg".

* If the workbook has been saved, a path that is relative to the saved workbook file.  Example: "Images\Image.jpg"

* An URL to an image on the Internet.  Example: "http://www.somesite.com/Image.jpg".		Visibility

TonyAdmin: Vertex Visibility

Select an optional vertex visibility

Show if in an Edge
Show the vertex when the graph is refreshed if it is part of an edge.  Otherwise, ignore the vertex row.  This is the default.

Skip
Skip the vertex row and any edge rows that use the vertex.

Hide
If the vertex is part of an edge, use it when laying out the graph but then hide it.  Otherwise, ignore the vertex row.

Show
Show the vertex regardless of whether it is part of an edge.

Formulas

If you are using Excel formulas to compute the visibilities, you may find it helpful to use the numerical options instead of text:

1 = Show if in an Edge
0 = Skip
2 = Hide
4 = Show

Pasting

If you want to paste values into this column, do not use the standard Paste command (Ctrl-V).  The standard Paste command removes the drop-down lists from the column.  Instead, use Home, Paste, Paste Values in the Excel Ribbon.
		Label

TonyAdmin: Vertex Label

To show a vertex as a box containing text, set the Shape to Label and enter the text into the Label column.  To annotate another shape with text, set the Shape to something else and enter the annotation text into the Label column.

Formulas

This column is formatted as Text, which causes formulas to be ignored.  If you want to use an Excel formula in this column, you must change the column format to General.		Label Fill Color

TonyAdmin: Vertex Label Fill Color

To select an optional fill color for the Label shape, right-click and select Select Color on the right-click menu.

If you are familiar with CSS color names, such as Red, MediumBlue, and DarkOliveGreen, you can enter one of the names instead of using Select Color.  Spaces in CSS color names are optional, so Medium Blue is the same as MediumBlue.

You can also enter a color in the format "R, G, B" (don't include the quotes), where R, G, and B are between 0 and 255.  Sample: "240, 12, 135".		Label Position

Tony C.: Vertex Label Position

Select an optional vertex label position.  This is used only when the label annotates the vertex, not when the vertex Shape is Label.  Hover the mouse over the Label column header for more details.

Formulas

If you are using Excel formulas to compute the positions, you may find it helpful to use the numerical options instead of text:

0 = Nowhere
1 = Top Left
2 = Top Center
3 = Top Right
4 = Middle Left
5 = Middle Center
6 = Middle Right
7 = Bottom Left
8 = Bottom Center
9 = Bottom Right

Pasting

If you want to paste values into this column, do not use the standard Paste command (Ctrl-V).  The standard Paste command removes the drop-down lists from the column.  Instead, use Home, Paste, Paste Values in the Excel Ribbon.		Tooltip

TonyAdmin: Vertex Tooltip

Enter optional text that will pop up when the mouse is hovered over the vertex in the graph pane.

Formulas

This column is formatted as Text, which causes formulas to be ignored.  If you want to use an Excel formula in this column, you must change the column format to General.		Layout Order

TonyAdmin: Vertex Layout Order

Enter an optional number to control the order in which the vertices are laid out in the graph when a geometric layout algorithm (Circle, Spiral and so on) is used.  This also controls the vertex stacking order when vertices overlap.  Vertices with larger numbers are stacked on top of vertices with smaller numbers.
		X

TonyAdmin: Vertex Location

Enter an optional vertex location.

X and Y values should be between 0 and 9,999.  If you enter X and Y values, you should set NodeXL, Graph, Layout to "None" to prevent NodeXL from overwriting your values when you show the graph.		Y

TonyAdmin: Vertex Location

Enter an optional vertex location.

X and Y values should be between 0 and 9,999.  If you enter X and Y values, you should set NodeXL, Graph, Layout to "None" to prevent NodeXL from overwriting your values when you show the graph.		Locked?

TonyAdmin: Vertex Locked?

Set to Yes to lock the vertex at its current location.

Formulas

If you are using Excel formulas to compute the locked values, you may find it helpful to use the numerical options instead of text:

0 = No
1 = Yes

Pasting

If you want to paste values into this column, do not use the standard Paste command (Ctrl-V).  The standard Paste command removes the drop-down lists from the column.  Instead, use Home, Paste, Paste Values in the Excel Ribbon.
		Polar R

TonyAdmin: Vertex Polar R

Enter an optional vertex polar radial coordinate.  This is used only when the Layout is set to Polar or Polar Absolute in the graph pane.

For the Polar Layout

0.0 represents the polar origin, which is the center of the graph pane, while 1.0 represents one-half the graph pane's width or height, whichever is smaller.

Polar R values less than 0.0 are allowed, but they have the same effect as the value 0.0.  Similarly, polar R values greater than 1.0 are allowed, but they have the same effect as the value 1.0.

Any vertex that is missing polar coordinates is placed at the polar origin.

For the Polar Absolute Layout

0.0 represents the polar origin, which is the center of the graph pane, while 1.0 represents an absolute distance of about 1/96 inch.

There are no limits on Polar R values when using the Polar Absolute layout.  Negative values have the effect of adding 180 degrees to the specified Polar Angle.

Any vertex that is missing polar coordinates is placed at the polar origin.
		Polar Angle

TonyAdmin: Vertex Polar Angle

Enter an optional vertex polar angle coordinate, in degrees.  This is used only when the Layout is set to Polar or Polar Absolute in the graph pane.

0.0 degrees is to the right, 90.0 degrees is up, 180.0 degrees is to the left, and 270.0 degrees is down.  Angles less than 0 are allowed: -1.0 is the same as 359.0, for example.  Similarly, angles greater than 360.0 are allowed: 361.0 is the same as 1.0, for example.

Any vertex that is missing polar coordinates is placed at the polar origin.
		Degree

TonyAdmin: Vertex Degree

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.
		In-Degree

TonyAdmin: Vertex In-Degree

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.
		Out-Degree

TonyAdmin: Vertex Out-Degree

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.
		Betweenness Centrality

TonyAdmin: Vertex Betweenness Centrality

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.
		Closeness Centrality

TonyAdmin: Vertex Closeness Centrality

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.
		Eigenvector Centrality

TonyAdmin: Vertex Eigenvector Centrality

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.
		PageRank

Tony: Vertex PageRank

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.		Clustering Coefficient

TonyAdmin: Vertex Clustering Coefficient

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.
		Reciprocated Vertex Pair Ratio

Tony: Vertex Reciprocated Pair Ratio

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.		ID

TonyAdmin: Vertex ID

This is a unique ID that gets filled in automatically.  Do not edit this column.		Dynamic Filter		Add Your Own Columns Here

TonyAdmin: How to Add Your Own Columns

If you want NodeXL to use any columns you add, you must add them to this table.  The table is distinguished from the rest of the worksheet by the table column headers in row 2, so you can tell where the table ends and the rest of the worksheet begins.

You can add a column to the right end of the table by simply typing a column name into the first empty cell in row 2.  Excel will automatically extend the table to the right to include the new column.

You can also insert a column anywhere within the table, but that will interfere with NodeXL's ability to show and hide groups of related columns and is not recommended.



		S1														(S1) EWR										9,101.9		4,631.9																										3

		S2														(S2) Central C2 System										9,751.1		4,631.9																										4

		S3														(S3) Mobile Sector CP										8,452.8		4,631.9																										5

		S4														(S4) SAM 1 Launch Control										7,803.7		5,367.1																										6

		S5														(S5) SAM 1 Tracking Radar										6,505.5		4,631.9																										7

		S6														(S6) SAM 1 Interceptor										7,803.7		4,631.9																										8

		S7														(S7) SAM 2 Launch Control										5,856.4		5,367.1																										9

		S8														(S8) SAM 2 Tracking Radar										7,154.6		4,631.9																										10

		S9														(S9) SAM 2 Interceptor										5,856.4		4,631.9																										11

		T1														(T1) Receive Early Warning										3,802.3		9,535.4																										12

		T2														(T2) Central C2										3,802.3		8,023.4																										13

		T3														(T3) Sector C2										2,467.2		6,511.5																										14

		T4														(T4) SAM 1 Search and Acq										1,132.2		8,023.4																										15

		T5														(T5) SAM 1 Control										3,321.7		4,999.5																										16

		T6														(T6) SAM 1 Acq and Track										3,321.7		3,487.5																										17

		T7														(T7) SAM 1 Flight										3,321.7		1,975.6																										18

		T8														(T8) SAM 2 Search and Acq										2,467.2		8,023.4																										19

		T9														(T9) SAM 2 Control										4,656.7		4,999.5																										20

		T10														(T10) SAM 2 Acq and Track										4,656.7		3,487.5																										21

		T11														(T11) SAM 2 Flight										4,656.7		1,975.6																										22

		T12														(T12) Target Intercept										3,321.7		463.6																										23
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Do Not Delete

		This worksheet is no longer used but is retained to allow older versions of NodeXL to open workbooks created with NodeXL version 1.0.1.96 or later.



		Do not delete this worksheet.







Groups

				Visual Properties								Labels		Layout				Do Not Edit				Graph Metrics

		Group

TonyAdmin: Group Name

(In most cases, you should not edit this worksheet.  Instead, use the items on the NodeXL, Analysis, Groups menu to create and work with groups.)

Enter the name of the group.

Worksheet Overview

A group is a set of related vertices.  Groups are usually indicated by vertex color and shape when the graph is refreshed.  All the vertices in one group might be blue disks, for example.

You can control how groups are shown using NodeXL, Analysis, Groups, Group Options.
		Vertex Color

TonyAdmin: Group Vertex Color

(In most cases, you should not edit this worksheet.  Instead, use the items on the NodeXL, Analysis, Groups menu to create and work with groups.)

To select a color to use for all vertices in the group,  right-click and select Select Color on the right-click menu.

If you are familiar with CSS color names, such as Red, MediumBlue, and DarkOliveGreen, you can enter one of the names instead of using Select Color.  Spaces in CSS color names are optional, so Medium Blue is the same as MediumBlue.

You can also enter a color in the format "R, G, B" (don't include the quotes), where R, G, and B are between 0 and 255.  Sample: "240, 12, 135".		Vertex Shape

TonyAdmin: Group Vertex Shape

(In most cases, you should not edit this worksheet.  Instead, use the items on the NodeXL, Analysis, Groups menu to create and work with groups.)

Select a shape to use for all vertices in the group.

Pasting

If you want to paste shapes into this column, do not use the standard Paste command (Ctrl-V).  The standard Paste command removes the shape drop-downs from the column.  Instead, use Home, Paste, Paste Values in the Excel Ribbon.		Visibility

Tony: Group Visibility

Select an optional group visibility.

Show
Show the group's vertices and edges when the graph is refreshed.  This is the default.

Skip
Skip the group's vertices and edges.

Hide
Use the group's vertices and edges when laying out the graph, but then hide the group's vertices and edges.

Formulas

If you are using Excel formulas to compute the visibilities, you may find it helpful to use the numerical options instead of text:

1 = Show
0 = Skip
2 = Hide

Pasting

If you want to paste values into this column, do not use the standard Paste command (Ctrl-V).  The standard Paste command removes the drop-down lists from the column.  Instead, use Home, Paste, Paste Values in the Excel Ribbon.
		Collapsed?

Tony: Group Collapsed?

(In most cases, you should not edit this worksheet.  Instead, use the items on the NodeXL, Analysis, Groups menu to create and work with groups.)

Set to Yes to collapse the group.

Formulas

If you are using Excel formulas to compute the collapsed values, you may find it helpful to use the numerical options instead of text:

0 = No
1 = Yes

Pasting

If you want to paste values into this column, do not use the standard Paste command (Ctrl-V).  The standard Paste command removes the drop-down lists from the column.  Instead, use Home, Paste, Paste Values in the Excel Ribbon.
		Label

Tony: Group Label

Enter an optional group label.

Group labels are used when you choose to lay out each of the graph's groups in its own box (NodeXL, Graph, Layout, Layout Options), and when you collapse a group (NodeXL, Analysis, Groups, Collapse Selected Groups).

Formulas

This column is formatted as Text, which causes formulas to be ignored.  If you want to use an Excel formula in this column, you must change the column format to General.
		Collapsed X

Tony: Collapsed Location

(In most cases, you should not edit this worksheet.  Instead, use the items on the NodeXL, Analysis, Groups menu to create and work with groups.)

Enter an optional location for the group when it is collapsed.

Collapsed X and Collapsed Y values should be between 0 and 9,999.  If you enter Collapsed X and Collapsed Y values, you should set NodeXL, Graph, Layout to "None" to prevent NodeXL from overwriting your values when you show the graph.		Collapsed Y

Tony: Collapsed Location

(In most cases, you should not edit this worksheet.  Instead, use the items on the NodeXL, Analysis, Groups menu to create and work with groups.)

Enter an optional location for the group when it is collapsed.

Collapsed X and Collapsed Y values should be between 0 and 9,999.  If you enter Collapsed X and Collapsed Y values, you should set NodeXL, Graph, Layout to "None" to prevent NodeXL from overwriting your values when you show the graph.		ID		Collapsed Properties		Vertices

Tony: Group Vertices

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.

		Unique Edges

Tony: Group Unique Edges

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.		Edges With Duplicates

Tony: Group Edges With Duplicates

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.
		Total Edges

Tony: Group Total Edges

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.
		Self-Loops

Tony: Group Self-Loops

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.
		Reciprocated Vertex Pair Ratio

Tony: Group Reciprocated Vertex Pair Ratio

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.

		Reciprocated Edge Ratio

Tony: Group Reciprocated Edge Ratio

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.		Connected Components

Tony: Group Connected Components

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.
		Single-Vertex Connected Components

Tony: Group Single-Vertex Connected Components

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.

		Maximum Vertices in a Connected Component

Tony: Group Maximum Vertices in a Connected Component

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.

		Maximum Edges in a Connected Component

Tony: Group Maximum Edges in a Connected Component

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.
		Maximum Geodesic Distance (Diameter)

Tony: Group Maximum Geodesic Distance (Diameter)

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.		Average Geodesic Distance

Tony: Group Average Geodesic Distance

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.		Graph Density

Tony: Group Graph Density

You can tell NodeXL to calculate this and other graph metrics by going to NodeXL, Analysis, Graph Metrics in the Ribbon.


		Systems		Red		Solid Square		Show		No		Systems						3

		Tasks		Blue		Disk		Show		No		Tasks						4







Group Vertices

		Group

TonyAdmin: Group Name

(In most cases, you should not edit this worksheet.  Instead, use the items on the NodeXL, Analysis, Groups menu to create and work with groups.)

Enter the name of the group.  The group name must also be entered on the Groups worksheet.

Worksheet Overview

A group is a set of related vertices.  Groups are usually indicated by vertex color and shape when the graph is refreshed.  All the vertices in one group might be blue disks, for example.

You can control how groups are shown using NodeXL, Analysis, Groups, Group Options.
		Vertex

TonyAdmin: Vertex Name

(In most cases, you should not edit this worksheet.  Instead, use the items on the NodeXL, Analysis, Groups menu to create and work with groups.)

Enter the name of a vertex to include in this group.		Vertex ID

Tony: Vertex ID

This gets filled in by the items on the NodeXL, Analysis, Groups menu.



		Systems		S1

		Systems		S2

		Systems		S3

		Systems		S4

		Systems		S5

		Systems		S6

		Systems		S7

		Systems		S8

		Systems		S9

		Tasks		T1

		Tasks		T2

		Tasks		T3

		Tasks		T4

		Tasks		T5

		Tasks		T6

		Tasks		T7

		Tasks		T8

		Tasks		T9

		Tasks		T10

		Tasks		T11

		Tasks		T12











































Overall Metrics

		Graph Metric

TonyAdmin: Overall Metrics

Worksheet Overview

This worksheet displays overall graph metrics, which can be calculated using NodeXL, Analysis, Graph Metrics in the Ribbon.  It also displays overall readability metrics, which can be calculated using NodeXL, Graph, Layout, Calculate Readability Metrics.		Value				Degree Bin		Degree Frequency		In-Degree Bin		In-Degree Frequency		Out-Degree Bin		Out-Degree Frequency		Betweenness Centrality Bin		Betweenness Centrality Frequency		Closeness Centrality Bin		Closeness Centrality Frequency		Eigenvector Centrality Bin		Eigenvector Centrality Frequency		PageRank Bin		PageRank Frequency		Clustering Coefficient Bin		Clustering Coefficient Frequency		Dynamic Filter Bin		Dynamic Filter Frequency				Histogram Property		Value

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		463.58		1				Bin Divisor		43

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		674.55		0				No Metric Message		Not Available

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		885.53		0				Dynamic Filter Source Column Range		Vertices[Y]

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		1,096.50		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		1,307.47		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		1,518.45		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		1,729.42		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		1,940.39		2

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		2,151.36		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		2,362.34		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		2,573.31		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		2,784.28		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		2,995.26		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		3,206.23		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		3,417.20		2

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		3,628.18		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		3,839.15		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		4,050.12		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		4,261.10		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		4,472.07		7

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		4,683.04		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		4,894.01		2

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		5,104.99		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		5,315.96		2

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		5,526.93		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		5,737.91		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		5,948.88		0

		Readability Metric		Value				0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		6,159.85		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		6,370.83		1

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		6,581.80		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		6,792.77		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		7,003.75		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		7,214.72		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		7,425.69		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		7,636.66		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		7,847.64		3

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		8,058.61		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		8,269.58		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		8,480.56		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		8,691.53		0

								0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		8,902.50		0

		Minimum Degree		Not Available				0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		9,113.48		0

		Maximum Degree		Not Available				0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		9,324.45		0

		Average Degree		Not Available				0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		0.00		0		9,535.42		1

		Median Degree		Not Available

		Minimum In-Degree		Not Available

		Maximum In-Degree		Not Available

		Average In-Degree		Not Available

		Median In-Degree		Not Available

		Minimum Out-Degree		Not Available

		Maximum Out-Degree		Not Available

		Average Out-Degree		Not Available

		Median Out-Degree		Not Available

		Minimum Betweenness Centrality		Not Available

		Maximum Betweenness Centrality		Not Available

		Average Betweenness Centrality		Not Available

		Median Betweenness Centrality		Not Available

		Minimum Closeness Centrality		Not Available

		Maximum Closeness Centrality		Not Available

		Average Closeness Centrality		Not Available

		Median Closeness Centrality		Not Available

		Minimum Eigenvector Centrality		Not Available

		Maximum Eigenvector Centrality		Not Available

		Average Eigenvector Centrality		Not Available

		Median Eigenvector Centrality		Not Available

		Minimum PageRank		Not Available

		Maximum PageRank		Not Available

		Average PageRank		Not Available

		Median PageRank		Not Available

		Minimum Clustering Coefficient		Not Available

		Maximum Clustering Coefficient		Not Available

		Average Clustering Coefficient		Not Available

		Median Clustering Coefficient		Not Available



0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Degree

Frequency

0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	In-Degree

Frequency

0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Out-Degree

Frequency

0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Betweenness Centrality

Frequency

0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Closeness Centrality

Frequency

0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Eigenvector Centrality

Frequency
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<configuration>

  <configSections>

    <sectionGroup name="userSettings" type="System.Configuration.UserSettingsGroup, System, Version=2.0.0.0, Culture=neutral, PublicKeyToken=b77a5c561934e089">

      <section name="VertexGridSnapperUserSettings" type="System.Configuration.ClientSettingsSection, System, Version=2.0.0.0, Culture=neutral, PublicKeyToken=b77a5c561934e089" allowExeDefinition="MachineToLocalUser" requirePermission="false" />

      <section name="GroupUserSettings" type="System.Configuration.ClientSettingsSection, System, Version=2.0.0.0, Culture=neutral, PublicKeyToken=b77a5c561934e089" allowExeDefinition="MachineToLocalUser" requirePermission="false" />

      <section name="DynamicFiltersUserSettings" type="System.Configuration.ClientSettingsSection, System, Version=2.0.0.0, Culture=neutral, PublicKeyToken=b77a5c561934e089" allowExeDefinition="MachineToLocalUser" requirePermission="false" />

      <section name="LayoutUserSettings" type="System.Configuration.ClientSettingsSection, System, Version=2.0.0.0, Culture=neutral, PublicKeyToken=b77a5c561934e089" allowExeDefinition="MachineToLocalUser" requirePermission="false" />

      <section name="GeneralUserSettings4" type="System.Configuration.ClientSettingsSection, System, Version=2.0.0.0, Culture=neutral, PublicKeyToken=b77a5c561934e089" allowExeDefinition="MachineToLocalUser" requirePermission="false" />

      <section name="GraphZoomAndScaleUserSettings" type="System.Configuration.ClientSettingsSection, System, Version=2.0.0.0, Culture=neutral, PublicKeyToken=b77a5c561934e089" allowExeDefinition="MachineToLocalUser" requirePermission="false" />

    </sectionGroup>

  </configSections>

  <userSettings>

    <VertexGridSnapperUserSettings>

      <setting name="GridSize" serializeAs="String">

        <value>100</value>

      </setting>

    </VertexGridSnapperUserSettings>

    <GroupUserSettings>

      <setting name="ReadVertexShapeFromGroups" serializeAs="String">

        <value>True</value>

      </setting>

      <setting name="ReadGroups" serializeAs="String">

        <value>True</value>

      </setting>

      <setting name="ReadVertexColorFromGroups" serializeAs="String">

        <value>True</value>

      </setting>

    </GroupUserSettings>

    <DynamicFiltersUserSettings>

      <setting name="FilterNonNumericCells" serializeAs="String">

        <value>False</value>

      </setting>

      <setting name="FilteredAlpha" serializeAs="String">

        <value>0</value>

      </setting>

    </DynamicFiltersUserSettings>

    <LayoutUserSettings>

      <setting name="Layout" serializeAs="String">

        <value>Sugiyama</value>

      </setting>

      <setting name="Margin" serializeAs="String">

        <value>6</value>

      </setting>

      <setting name="FruchtermanReingoldIterations" serializeAs="String">

        <value>10</value>

      </setting>

      <setting name="GroupRectanglePenWidth" serializeAs="String">

        <value>1</value>

      </setting>

      <setting name="BoxLayoutAlgorithm" serializeAs="String">

        <value>Treemap</value>

      </setting>

      <setting name="FruchtermanReingoldC" serializeAs="String">

        <value>3</value>

      </setting>

      <setting name="ImproveLayoutOfGroups" serializeAs="String">

        <value>False</value>

      </setting>

      <setting name="LayoutStyle" serializeAs="String">

        <value>UseGroups</value>

      </setting>

      <setting name="IntergroupEdgeStyle" serializeAs="String">

        <value>Show</value>

      </setting>

    </LayoutUserSettings>

    <GeneralUserSettings4>

      <setting name="ShowGraphLegend" serializeAs="String">

        <value>False</value>

      </setting>

      <setting name="ReadVertexLabels" serializeAs="String">

        <value>True</value>

      </setting>

      <setting name="ReadEdgeLabels" serializeAs="String">

        <value>True</value>

      </setting>

      <setting name="ReadGroupLabels" serializeAs="String">

        <value>True</value>

      </setting>

      <setting name="ShowGraphAxes" serializeAs="String">

        <value>False</value>

      </setting>

      <setting name="NewWorkbookGraphDirectedness" serializeAs="String">

        <value>Directed</value>

      </setting>

      <setting name="BackColor" serializeAs="String">

        <value>White</value>

      </setting>

      <setting name="BackgroundImageUri" serializeAs="String">

        <value />

      </setting>

      <setting name="AutoReadWorkbook" serializeAs="String">

        <value>True</value>

      </setting>

      <setting name="SelectedEdgeColor" serializeAs="String">

        <value>Red</value>

      </setting>

      <setting name="VertexAlpha" serializeAs="String">

        <value>100</value>

      </setting>

      <setting name="AxisFont" serializeAs="String">

        <value>Microsoft Sans Serif, 8.25pt</value>

      </setting>

      <setting name="EdgeBezierDisplacementFactor" serializeAs="String">

        <value>0.2</value>

      </setting>

      <setting name="VertexRadius" serializeAs="String">

        <value>1.5</value>

      </setting>

      <setting name="VertexRelativeOuterGlowSize" serializeAs="String">

        <value>3</value>

      </setting>

      <setting name="AutoSelect" serializeAs="String">

        <value>True</value>

      </setting>

      <setting name="EdgeCurveStyle" serializeAs="String">

        <value>Straight</value>

      </setting>

      <setting name="VertexEffect" serializeAs="String">

        <value>None</value>

      </setting>

      <setting name="LabelUserSettings" serializeAs="String">

        <value>Microsoft Sans Serif, 8.25pt	White	BottomCenter	2147483647	2147483647	Black	True	200	Black	86	MiddleCenter</value>

      </setting>

      <setting name="EdgeBundlerStraightening" serializeAs="String">

        <value>0.15</value>

      </setting>

      <setting name="EdgeAl
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        <value>100</value>

      </setting>

      <setting name="SelectedVertexColor" serializeAs="String">

        <value>Red</value>

      </setting>

      <setting name="VertexColor" serializeAs="String">

        <value>Black</value>

      </setting>

      <setting name="EdgeWidth" serializeAs="String">

        <value>1</value>

      </setting>

      <setting name="VertexShape" serializeAs="String">

        <value>Label</value>

      </setting>

      <setting name="RelativeArrowSize" serializeAs="String">

        <value>3</value>

      </setting>

      <setting name="VertexImageSize" serializeAs="String">

        <value>100</value>

      </setting>

      <setting name="EdgeColor" serializeAs="String">

        <value>Gray</value>

      </setting>

    </GeneralUserSettings4>

    <GraphZoomAndScaleUserSettings>

      <setting name="GraphScale" serializeAs="String">

        <value>0.74</value>

      </setting>

    </GraphZoomAndScaleUserSettings>

  </userSettings>

</configuration>
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