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Goal

Develop a basic understanding of Dynamic Network 
Analysis (DNA):

• Its Worldview
• What it can be used for
• Basic terminology and measures
• Analysis and interpretation
• Available software tools
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Gameplan

Part I:

• Introduction to various concepts of DNA & CASOS 
tools

Part II:

• Operationalize the techniques using CASOS tools: 
Raw data to simulation
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Importing Raw Data into ORA
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ORA
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Raw Data is clearly not network-ready

CASOS tools can import data from:
• DynetML
• Excel/CSV
• Other SNA standards
• SQL
• Email
• Unstructured text data (via Automap)
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Loading Data from Excel/CSV
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Loading Email Data

CASOS CEMAP: CASOS-developed software technology that 
(a) transforms raw, transactional text exchanges, into an
(b) exploitable relational structure and corresponding document.

Includes emails, instant 
messaging, et cetera

Text Documents

Transactional
exchanges casosParser

Relational networkHost Application
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Email Parser



March 19. 2008 Copyright © 2008 CASOS, ISR, SCS 12

CEMAP loads email network directly into ORA
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Visualizing Data in ORA



March 19. 2008 Copyright © 2008 CASOS, ISR, SCS 14

Visualize person-to-person network derived 
from 1,280 Personal Emails
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Visualize Multi-network Data
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Creating Reports in ORA
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Dozens of pre-formed reports, or custom
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Report output to main screen ... or browser
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Management Report
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Management Report (page down)
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Charting in ORA
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Chart Tool – Bar Chart
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Chart Tool– Scatter Plot
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Chart Tool– Histogram
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Automap
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Automap: Transform documents into networks
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Networks Over-time & Change 
Detection
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Change 2000 - 2003
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Change 2000-2003
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Simulation: The Near-term 
Impact Report
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Immediate Impact - Prediction
• What if ?  Remove top 5 emergent leaders
• Change in performance

• Anticipated drop – 4% percentage difference

• Change in information diffusion
• Anticipated increase – 67% percentage difference

• New emergent leaders
1.0.0174   said_mortazavi
2.0.0137   kamal_kharazi
3.0.0127   reza_asefi
4.0.0120   morteza_sarmadi
5.0.0100   hashemi_shahroudi

• Value of “lowest” old emergent leader was .0246

Immediate 
Impact
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Who are likely to be new Emergent 
Leaders?

Weak 
Boundary 
Spanner

High 
Cognitive 
DemandBin LadenBaasyir

Who is 
Isolated
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Ghamdi4
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GhamdiMaFadli2

KandariKandariGokhanGokhan1
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Change in Reformism – Near Term Prediction
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Input data - Isolation strategy (1)

• To make a what-if scenario, we need a set of agents for 
exploring isolation strategies
• Input from ORA

• Intelligence Report identifies several key nodes (agent, knowledge, 
resource, organization)

• Isolate each node from Intelligence Report that is identified by any 
measures one at a time

• Isolate all the top nodes for a measure as identified in Intelligence 
Report and repeat for each measure

• Input from User
• Isolate nodes as a user specifies

First intervention, isolate al-Owahali at 
time-step 2

Last intervention, isolate sadiq-odeh at 
time-step 20
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Input data - Isolation strategy (2)

• Intelligence report includes the 
lists of nodes identified by 
various measures.

Measures the total amount of effort expended by each agent to do its tasks. Cognitive demand

The Total Degree Centrality of a node is the normalized sum of its row and column degrees. Total degree centrality

The number of distinct cliques to which each node belongs. clique count

Calculates the principal eigenvector of the network. A node is central to the extent that its neighbors 
are central. 

eigenvector centrality

The Betweenness Centrality of node v in a network is defined as: across all node pairs that have a 
shortest path containing v, the percentage that pass through v. 

betweenness centrality

The ratio of betweenness to degree centrality; higher scores mean that a node is a potential boundary 
spanner. 

high betweenness and low 
degree

A measure of situation awareness between agents. shared situation awareness

ImplicationMeasure
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Near Term Analysis Result

• The changes of performance measures
• Knowledge Diffusion
• Binary Task Accuracy
• Energy Task Accuracy
• Belief Level

• The changes of network itself
• An evolved meta-matrix

• These results shows the near term impact of isolating 
one agent in organization.
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Destabilization Analysis

• Various aspects in destabilization
• Performance drops

• Slower information diffusion
• Lower task accuracy
• Worse task execution preparation

• Evolved network comparisons
• Skewed knowledge distribution
• Leader changes and power shifts
• Fragmentations
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Impact of isolation

Ending Performance Performance Over Time

ORA: Near Term 
Impact Report
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Impact is exacerbated when forecasting

Impact of Isolation Strategy on 
Performance for Random Network
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What If Analysis
Generic Performance
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DyNet Analysis
Output

Bin Laden Isolation New 
Network Relationships
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Near-term Impact Report
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Define Intervention Scenarios
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Reports: Scenarios vs. Baseline
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