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Abstract

ORA is a network analysis tool that detects risks or vulnerabilities of an organization’s design
structure. The design structure of an organization is the relationship among its personnel,
knowledge, resources, and tasks entities. These entities and relationships are represented by the
Meta-Matrix. Measures that take as input a Meta-Matrix are used to analyze the structural
properties of an organization for potential risk. ORA contains over 100 measures which are
categorized by which type of risk they detect. Measures are also organized by input requirements
and by output. ORA generates formatted reports viewable on screen or in log files, and reads and
writes networks in multiple data formats to be interoperable with existing network analysis
packages. In addition, it has tools for graphically visualizing Meta-Matrix data and for
optimizing a network’s design structure. ORA uses a Java interface for ease of use, and a C++
computational back end.

The most current edition of ORA software, Version 3, is available in two versions. ORA-LITE is
available on the CASOS website: http://casos.cs.cmu.edu/projects/ora/. It contains hundreds of
social network, dynamic network metrics, trail metrics, procedures for grouping nodes,
identifying local patterns, comparing and contrasting networks, groups, and individuals from a
dynamic meta-network perspective. ORA-LITE is itself limited to a maximum of 2,000 nodes
per entity class. Thus a Meta-Matrix can have 2000 agents, 2000 organizations, and so on. The
professional version of ORA, ORA-PRO, which has no limit on the number of nodes and a
number of advanced functions is available from Netanomics: www.netanomics.com.
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E:E Getting Started

Welcome to ORA's help system! ORA Help and the examples contained herein are
often written with a specific data sets in mind, mostly designed specifically for a
particular section.

How to use ORA help

If you are not familiar with Social Network Analysis we encourage you to read
through the beginning sections of the help set. The ORA help set is broken up into
seven primary parts, which are designed for varying levels of user expertise.

Getting Started : Provides an overview of Social Networks and how they pertain to
ORA.

Quick Start : Describes the key interface components and data elements that make up
the ORA system.

General Content : Information applicable across many parts of ORA in different
ways.

Main Interface : Details working with the data within the meta-networks. This
includes loading, saving, merging, performing various math functions on the meta-
networks, generating a variety of networks, and running reports.

Visualizer : Takes meta-networks and turns them into graphical representations.
There are tools for creating / deleting nodes and links, displaying information in
different formats, and helping to analyze the data.

Measures : Explains the various measures used in ORA. Entries contain a short
explanation of the measure and describes the type, input, and output.

Reports : Each report entry contains a description of the technique and what it will
tell you about your data with procedural notes. Report usage and common procedures
are described in separately.

Student Version

NOTE : The student version is for academic use only. The student version is limited
to 2000 nodes, certain reports are not available, and some advanced features have
been removed.



E:E What is ORA?

An Overview

ORA is a statistical analysis package for analyzing complex systems as Dynamic
Social Networks.

Many complex systems such as organizations, intra-state alliances, food webs, etc.
can be represented as an ecology of interlinked networks. Within ORA any complex
system is represented as a network. What follows is a general description of ORA's
primary capabilities. Specific instruction is provided under the correlating folders in
this help system.

See the Glossary for additional definitions relating to social networks.

The ORA Visualizer

The ORA Visualizer renders conceptual images of social networks. Nodes represent
real-world entities like the president of a company, driving to the airport, or how to
wash your clothes. Nodes which share the same attributes can be further grouped
together creating nodesets. Links connect nodes that share a direct relationship. Such
relationships are derived from the network. ORA's single unit of data input, and are
referred to as graphs. The ORA visualizer is interactive. You can zoom, rotate,
isolate, add and remove nodes, and much more.

Reports

ORA include many reports which can be applied to network data. For general
analysis the Key Entities Ranking, Locate Groups, and Node of Interest
Characterization reports are often employed along with many additional reports.
Multiple organizations can be compared against each other, network structure can be
optimized, subgroups within a network can be identified, and scenarios involving the
removal of nodes or links can be examined. Reports for specific data categories
include the Twitter, Blogs, Trails and others. Reporting capabilities are constantly
being refined and updated.

Charts

Multiple chart types are available: Bar Chart, Scatter Plot, Histogram, and
Regression. Each one in turn presents a different statistical profile of a selected
nodeset. Examples of these reports and how to access them can be found in the help
under Main Interface > Measure Charts.



E:E Overview

Contact Information
Kathleen M. Carley

CASQS, Carnegie Mellon University
kathleen.carley@cs.cmu.edu

tel: 412 268 6016

ORA

ORA is an analysis tool designed to help the user evaluate one or more networks. It
can be used to assess the nature of, features of, change in, and determinants of
complex networks. A large variety of networks can be assessed including, but not
limited to, social networks, activity networks, task networks, knowledge networks,
supply chains, and communication networks. Using ORA questions such as the
following can be addressed: what is critical, are there groups of interest, are there
patterns of interest, how might interventions impact the network, who is critical, are
there emerging groups, how is the network changing.

What is a network? In any data there are relations among things such as two people
are cousins, or a set of people are all members of the same club. These networks
might be psychological or cultural as when two people share the same belief. They
might be physical as in two resources being in the same location or two computers
being connected by a line, or they might be social as in people being related. There
are many reasons why networks exist. Networks are ubiquitous. Everyone and
everything is constrained and enabled by the networks in which they are embedded.
Everyone and everything is embedded in multiple networks; e.g. you are connected
to some people due to work, others due to school, others due to your kids, and so on.
ORA lets you visualize, assess, and reason about these networks.

What Kinds of Networks?

ORA can assess any type of network. Anything that can be represented as a set of
nodes and relations can be assessed. Typical networks are: social networks (who
interacts with whom), financial networks (who lends money to whom); gant charts
(what task needs to be done before what), supply chains (what resources are needed
to build what other resources)., semantic networks (what ideas are linked to what
ideas), proximity networks (what states border on what states), and so on. ORA can



assess any data that can be represented as nodes and relations regardless of what the
nodes are or what the relations are.

What If There Are Many Networks?

ORA can be used to assess the interlocks among networks. For examples, imagine
that the following networks exist: who works with whom; who has what skills, what
skills are needed for what tasks, who is doing what tasks then ORA can assess
whether in fact the right people have been assigned to those tasks or where there are
problems because there is insufficient skills available for the task. ORA can assess
"multi-mode multi-link" data.

What If the Networks Change?

ORA can be used to assess change in networks over time. Over time, the shape or
topology of a network might change; e.g., start up companies move from a
collaborative to a hierarchical structure, terrorists change what weapons they use to
attack sites, scholars cite different papers, and so on. Consequently, over time, who
or what is critical in a network might change. ORA can assess change in networks,
and forecast possible ways in which the network might change in the future.

What If Information Is Incomplete?

ORA can assess networks even when information is incomplete. ORA has been built
to gracefully degrade so that it calculates all and only those metrics for which there is
information.

Illustrative Applications

ORA has been applied in numerous settings. Examples include the following.
Assessment of team-x leadership structure at NASA. Comparison of terror networks.
Identification of vulnerabilities in insurgency and terror networks. Assessing change
in political elite structures in Korea and early identification of emergent leaders.
Designing teams for wargames. Assessing the impact of turnover and retirement on
public health organizations in Duchess County, NY. Identifying reports with AIS
data. Organizations where ORA has been used include: AFIT, SOCOM, USMA,
CIA, many universities.

Tool Evolution

There are still many challenges in the area of dynamic network analysis. Key
challenges include handling streaming data, locating confidence intervals for metrics,
uncertainty assessment, and so on. As these challenges are met, new algorithms are
implemented, tested and added to ORA thus further meeting the user's needs.



E:E Social Network Analysis (SNA)

Social Network Analysis is a scientific area focused on the study of relations, often
defined as social networks.

In its basic form, a social network is a network where the people (entities) and the
relations (links) are a form of connection such as friendship. Social Network
Analysis takes graph theoretic ideas and applies them to the social world.

The term social network was first coined by J. A. Barnes (1954). Social network
analysis is also called network analysis, structural analysis, and the study of human
relations. SNA is often referred to as the science of connecting the dots.

Today, the term Social Network Analysis (or SNA) is used to refer to the analysis of
any network such that all the entities are of one mode (e.g. all people, or all roles, or
all organizations), or at most two mode (e.g. people and the groups they belong to).
The metrics and tools in this area, since they are based on the mathematics of graph
theory, are applicable regardless of the type of nodes in the network or the reason for
the connections.

For most researchers, the entities are actors. As such, a network can be a cell of
terrorists, employees of global company or simply a group of friends. However,
entities are not limited to actors. A series of computers that interact with each other or
a group of interconnected libraries can comprise a network also.

Where to Learn More:

Barnes, J. A. (1954). Class and committees in a Norwegian island parish. Human
relations, 7(1), 39-58.

Scott, J., (2012). Social Networks (3rd edition), Sage.

Wasserman, S. & Faust, K. (1994). Social Network Analysis: Methods and
Applications (Vol. 8). Cambridge University Press.



E:E Dynamic Network Analysis (DNA)

Dynamic Network Analysis (DNA) is an emergent scientific field that brings

together traditional social network analysis (SNA), link analysis, and multi-agent
systems. There are two aspects of this field. The first is the statistical analysis of

DNA data. The second is the utilization of simulations to address issues of network
dynamics. DNA networks vary from traditional social networks in that they are
larger, multi-mode, multi-plex networks, and may contain varying levels of
uncertainty.

DNA statistical tools are generally optimized for large-scale networks and admit the
analysis of multiple networks simultaneously in which there are multiple types of
nodes (multi-node) and multiple types of links (multi-plex). In contrast, SNA
statistical tools focus on one or at most two mode data and facilitate the analysis of
only one type of link at a time.

DNA statistical tools tend to provide more measures to the user because they have
measures that use data drawn from multiple networks simultaneously. From a
computer simulation perspective, nodes in DNA are like atoms in quantum theory in
that they can be, though need not be, treated as probabilistic.

Whereas nodes in a traditional SNA model are static, nodes in a DNA model have the
ability to learn. Properties change over time; entities can adapt: A company's
employees can learn new skills and increase their value to the network; or, kill one
terrorist and three more are forced to improvise. Change propagates from one entity
to the next and so on. DNA adds the critical element of a network's evolution and
considers the circumstances under which change is likely to occur.

Where to Learn More:

Carley, K. M., (2003). Dynamic Network Analysis. In Breiger, R., Carley, K. M., &
Pattison, P. (Eds.) Dynamic Social Network Modeling and Analysis: Workshop
Summary and Papers, (pp. 133-145). Washington, DC: National Academies Press.

Carley, K. M., (2002). Smart Agents and Organizations of the Future. In Lievrouw, L.
& Livingstone, S. (Eds.) The Handbook of New Media, (pp. 206-220). Thousand
Oaks, CA: Sage.

Carley, K. M., Diesner, J., Reminga, J., & Tsvetovat, M., (2007). Toward an
interoperable dynamic network analysis toolkit, Decision Support Systems, 43(4),
1324-1347. http://doi.org/10.1016/j.dss.2006.04.003



E:E Tool Chains

In general, you may want to use ORA in conjunction with other computational tools
to advance DNA theory. The CMU CASOS tools that work with ORA to form tool
chains are AutoMap (extracts networks from texts) and various DNA simulators
including both Construct and DyNet. These tools are often used in a number of real
world applications, including the following areas:

* Designing adaptive teams for Command and Control Networks
* Estimating the impact of organizational downsizing

» Estimating the effectiveness of new structures

» Evaluating risk in organizational designs

* Examine impact of IT effectiveness

* Impact analysis of actions in asymmetric warfare simulation

* Impact analysis of weaponized biological attacks on cities

ORA is inter-operable with a number of other SNA and link-analysis tools: UCINET,
KeyPlayer, and Analyst's Notebook. Additional information is listed under data
import and export.

Where to Learn More About CASOS Tools and This
Tool Chain

Carley, K. M., Diesner, J., Reminga, J., & Tsvetovat, M. (2004). An Integrated
Approach to the Collection and Analysis of Network Data. In Proceedings of the
NAACSOS 2004 Conference, (pp. 45-47). Pittsburgh, PA.
http://www.casos.cs.cmu.edu/publications/papers/NAACSOS_Carley_Diesner_Remi
nga_Tsvetovat_06_2004.pdf

Carley, K. M., (2004). Estimating Vulnerabilities in Large Covert Networks Using
Multi-Level Data. In Proceedings of the NAACSOS 2004 Conference. Pittsburgh, PA.
http://www.casos.cs.cmu.edu/publications/papers/2004Estimating Vulnerabilities.pdf

Carley, K. M., (2003). Dynamic Network Analysis. In Breiger, R., Carley, K. M., &
Pattison, P. (Eds.) Dynamic Social Network Modeling and Analysis: Workshop
Summary and Papers, (pp. 133-145). Washington, DC: National Academies Press.

Carley, K. M., Diesner, J., Reminga, J., & Tsvetovat, M., (2007). Toward an
interoperable dynamic network analysis toolkit, Decision Support Systems, 43(4),
1324-1347. http://doi.org/10.1016/j.dss.2006.04.003



CASOS: Center for Computational Analysis of Social and Organizational Systems
(http://www.casos.cs.cmu.edu/index.html)
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E:E System Requirements

ORA performs best on machines that meet or exceed the following specifications:

ORA-LITE ORA-PRO
Spec Windows Mac" Windows Mac
System XP/VISTA/7/8/10 0SX 10.4.x XP/VISTA/7
512 MB of RAM
RAM (1 GB preferred) 1GB
32 or 64-bit Intel
Pentium/Celeron family, or Intel Core 2
Processor |AMD K6/Athlon/Duron 64-bit 64-bit
. . Duo
family, or compatible
processor recommended
500 megahertz or higher
Speed (3 Ghz is recommended for 2.0 GHz
large datasets)
Multi-core /. Yes Yes Yes
support
Disk Space 500 MB
Java 8 8 8 8
*Requires
Windows
Notes virtual
machine/emula
tor.

NOTE : When working with extremely large data sets, increasing processing speed
and RAM is highly recommended.
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E:E File Formats

ORA can import data in a variety of file formats. Below is a list, with examples, of
those formats.

DyNetML (.xml)

DL - Data Language (.dl

UCINET (.##h and .##d)

CSV - Comma Seperated Values (.csv
Text Files (.txt)

Pajek (.net)
GraphML (.graphml

DyNetML

DyNetML (file extension .xml) is an XML interchange language for relational data
including nodes, links, and the attributes of these nodes and link. DyNetML is a
universal data interchange format to enable exchange of rich social network data and
improve compatibility of analysis and visualization tools

<node id="col_jack_o'neill">
<properties>
<property name="ally" type="string" value="yes"/>
<property name="gender" type="string" value="male"/>
</properties>
</node>
<network source="Agent" target="Agent" id="agent x agent" isDirected="true">
<link source="A01" target="A11" value="1"/>
<link source="A02" target="A01" value="1.45"/>

</network>

DL - Data Language

DL (for "data language", file extension .dl) is a very powerful and (fairly) simple
language that allows the creation of quite complex and large UCINET data sets with

12



minimal data entry. DL language files are plain ASCII text files that can be created
with any editor (be sure to store the results as plain text).

dl n=9, format=edgelist1
labels:
A,B,C,D,E,F,G,H,I

data:

1 1 1

1 2 1

1 6 1

8 7 1

9 9 1
UCINET

UCINET datasets (paired file extensions .##h and ##d) are stored in a special
(Pascal) format, but can be created and manipulated using both UCINET's and other
software tools (text editors and spreadsheets). Each UCINET dataset consists of two
separate files that contain header information (e.g. myfile.##h) and the data lines
(e.g. myfile.##d). Because of this somewhat unusual way of storing data, it is best to
create data sets with the internal spreadsheet editor or DL language tools, or to
import text or spreadsheet files and save the results as UCINET files.

CSV - Comma Separated Values

The CSV ("Comma Separated Value") file format (file extension .csv) is often used
to exchange data between disparate applications. The file format, as it is used in
Microsoft Excel, has become a pseudo standard throughout the industry, even among
non-Microsoft platforms. File most commonly created from an Excel spreadsheet
using the Save As option

13



* Each record is one line but — A record separator may consist of a line feed
(ASCII/LF=0x0A), or a carriage return and line feed pair
(ASCII/CRLF=0x0D 0x0A) but — fields may contain embedded line-breaks
(see below) so a record may span more than one line.

* Fields are separated with commas.

* Leading and trailing space-characters adjacent to comma field separators are
ignored.

* Fields with embedded commas must be delimited with double-quote
characters.

* Fields that contain double quote characters must be surrounded by double-
quotes, and the embedded double-quotes must each be represented by a pair
of consecutive double quotes.

* A field that contains embedded line-breaks must be surrounded by double-
quotes

* Fields with leading or trailing spaces must be delimited with double-quote
characters.

* Fields may always be delimited with double quotes.

* The first record in a CSV file may be a header record containing column
(field) names

,A01,A02,A03,A04
A01,0,0,0,0
A02,1,0,0,0
A03,1,0,0,0

A04,1,0,0,0

Text Files

Text files (file extension .txt) sometimes referred to ASCII files which contain no
predefined formating. The in addition to the single-byte ASII representation, the
UTF-8 character set can be used for text to cover a broader range of languages and
symbols (note however that UTF-8 without BOM should be employed for Java
compatibility).

14



Pajek

The Pajek file format (file extension .net) provides information on the vertices, arcs
(directed edges), and undirected edges. A short example showing the file format is
given below:

*Vertices 3

1 "Doc1" 0.0 0.0 0.0 ic Green bc Brown
2 "Doc2" 0.0 0.0 0.0 ic Green bc Brown
3 "Doc3" 0.0 0.0 0.0 ic Green bc Brown
*Arcs

12 3 c Green

2 35 c Black

*Edges

1 3 4 c Green

GraphML

GraphML (file extension .graphml) is a comprehensive and easy-to-use file format
for graphs. It consists of a language core to describe the structural properties of a
graph and a flexible extension mechanism to add application-specific data. Unlike
many other file formats for graphs, GraphML does not use a custom syntax. Instead,
it is based on XML and hence ideally suited as a common denominator for all kinds
of services generating, archiving, or processing graphs.

<xs:annotation>
<xs:documentation
source="http://graphml.graphdrawing.org/"
xml:lang="en">
Simple type definitions for the new graph attributes.
</xs:documentation>

</xXs:annotation>

15



E:E Network Drives

If you are running on a network drive then the help system needs a drive letter in
order to work correctly. There are two possible solutions to this:

1. Copy the ORA folder to each local machine.
2. If at all possible Map a Network Drive. Right click on the shared folder and
select Map Network drive.

Mapping a Network Drive

In an Explorer window select My Network Places. Find the name of the network
which contains ORA.

(B} Desktap Add Mebwork Place
+-{L_) My Dacuments <2 Wireless Network Setup Wizard
+ _é My Compukter ﬂEntire Metwork,

ORA %
2] Recycle Bin

Go back to My Document.

@' Deskkop
+ ..'_-i My Docurmenks
+ _é My Computer
+ 'l_é My Mebwork Places
2l Recycle Bin

From the menu select Tools > Map Network Drive. This brings up the dialog box
below.

Map Metwork Drive. ..
Disconnect Metwaork, Drive. .,
Synchronize. ..

Folder Options. ..

Select the [ Browse ] button in order to select the network drive.
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Map Metwork Drive @

Windows can help wou conneck ko a shared netwark Falder
and assign a drive letter to the connection so thak yvou can

.\ﬂ access the Folder using My Computer.
e

e Specify the drive letker for the connection and the Folder
that wau wank ko conneck ko:

Drive: IR W

Folder: W Browse, ., [:
Example; \\serverishare

Reconnect at logon

Connect using a different user name,

Sign up For online skarage or conneck fo a
nebwork server,

Cancel

Select the correct network drive and press [ OK ].

Browse For Folder @@

Select a shared network Folder

% My Network Places
= ﬁ Entire Metwork
= i'_, Microsoft Windows Metwork

:I-} DR

[ flake Mew Folder ] l (4 %[ Cancel

Select [ Finish ].
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Map Metwork Drive @

Windows can help wou conneck ko a shared netwark Falder
and assign a drive letter o the connection so that wou can

.\\ﬂ access the Folder using My Computer.
e

e | Specify the drive letter For the connection and the Folder
khak wau wank ko connect ko

Drive: IR b

Folder: | V\DESKTOP\ORA v

Example: \\serverishare
Reconnect at logon

Connect using a different user name,

Sign up For online starage of conneck fo &
nebwork server,

| Finish g[ Cancel |

Your computer now has the network drive with ORA mapped on the desktop.
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E:E DyNetML Networks

DyNetML is an XML (Extensible Markup Language) based interchange language for
relational data including nodes, ties, and the attributes of nodes and ties. DyNetML is
a universal data interchange format to enable exchange of rich social network data
and improve compatibility of analysis and visualization tools.

Network types supported by DyNetML include:

* Meta-networks - a collection of nodes, attributes, nodesets and networks,
including:
* One mode (uni-modal) networks
* Two mode (bi-modal) networks
* N mode networks - represented as a meta-network of appropriately
structured two mode networks.
* Dynamic Meta-networks - a container for meta-networks permitting
representation of network change (e.g. evolution of a network through time,
with meta-networks as intervals).

ORA stores networks in DyNetML format as a default. ORA provides tools for
creating, manipulating and analyzing DyNetML networks. However, ORA users
seldom manipulate DyNetML files directly since ORA provides a more human-
friendly means to work with network data.

While ORA defaults to the use of DyNetML for storing and interchanging network

data, other network data formats are supported and ORA can handle a range of other
data sources that can be used to create and store network data. See File Formats.
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E:E ORA QuickStart

GENERAL
1 WHAT IS ORA

ORA is a network analysis package that lets you create, import, analyze, visualize,
and forecast changes in networks using network and statistical based techniques.

The ORA user interface consists of two major parts: The Editor, which allows you to
create, manipulate and analyze meta-networks and the Visualizer, which allows you
to see a graphic depiction of meta-network.

2 ORA VERSIONS

ORA-NetScenes is a joint product of Netanomics and Carnegie Mellon University's
CASOS center and is currently available in several versions.

ORA-LITE is a special student version available at no cost that runs under
Microsoft Windows. This version is restricted to use at educational institutions.
ORA-LITE is limited to a maximum of 2,000 nodes per entity class, so you can have
2000 agents, 2000 organizations, and so on. Certain specialized reports and
techniques are not available in ORA-LITE. Qualified users may download
ORA_LITE from the CASOS web site (see below).

ORA-PRO is a full-featured, unlimited version available for purchase from
Netanomics (http://netanomics.com/). ORA-PRO is available for Windows, Mac or
Linux operating systems.

Batch Mode Enabled ORA is a full-featured version of ORA enhanced to support
non-interactive operation (batch mode) available for purchase from Netanomics
(http://netanomics.com/). Batch mode is useful for processing large data sets and
executing repetitive analyses.

3 INSTALLING THE ORA-LITE (STUDENT) VERSION OF ORA

To install ORA on your Windows computer:

Go to http://casos.cs.cmu.edu/projects/ora/software.php
Click the Download the latest version link.
After reading the Copyright Notification and Disclaimer, select the [ Yes ] check box

to agree to these terms and click the [ Continue ] button to continue.

20



Complete the Registration Information form and click [ Continue ]. (Note that a valid
email address is required to complete the installation.)

Choose your platform.

Click the appropriate link for your system type [ 32-bit ] or [ 64-bit ]. Save the
installer file on the target system.

An email with key information will be sent to the email address entered previously.
This information is required to complete the installation.

After the program is downloaded and the key information email received, double
click the file icon to install. Follow installation instructions provided by the installer
(one of which will be entering the serial number from the email).

NOTE: ORA-LITE can be run on a Apple Mac system by using a Windows
emulator. See the ORA software page for further information.
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E:E QuickStart Main Interface

1. EDITOR GUI

The ORA interface is organized into two sections which are placed in resizable and
dockable panes. Each pane will have one or more individual parts. On each tab are
two buttons: undock and close. In the upper right corner of each pane are three
buttons: undock, maximize, and close. This will allow you to arrange the interface to
suit your needs.

| 2 *ORA-NetScenes 3.0.9.9.4

File EGt Preforences Data Management mnwm- alysis Simutations Visualizations Help n

~mzsnEadszs i~

Meta Hetwork Manager # % | o gy | E3E- HoMeta Network Loaded » x

Meta-Metwork Mamg

Meta-Metwork Time

® @

IR Geneqats Repons._ | | " visuaizs + || J Measure Chan
General statistics:

Source count

Modesed count

Mode count
Hetwork eount
Todal density

Lind: statistics:

All links:
All link walues:

Man selfdoops:
Man selfloop values:

Selt-ionps:
Sel-loop values:

Component stalistics

Isodabes:
Dryads:
Triads:
Larger.
Larger sizes:

In the image above some key elements of the ORA Editor are displayed (the default
layout, with no open meta-networks, is shown).

1) Menu : Commands for performing the majority of tasks. The menu items are
separated into categories each containing commands and sub-categories.

2) Toolbar : Buttons for frequently used functions to work with meta-networks,
nodesets and networks.
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3) Meta-Network Manager : This pane displays all currently open meta-networks.
Selecting meta-networks or their constituent components displays information in the
editor (4).

4) Editor : This pane displays information on the selected nodesets and networks in
multiple tabs.

5) Generate Reports : This button opens a Generate Reports pane for the currently
selected meta-network.

6) Visualize : This button/pulldown menu activates a visualizer for the currently
selected network (by default a 2-D visualizer; the pulldown provides additional
visualizer choices).

7) Measure Charts : This button opens chart interface to create charts of measures
computed from the currently selected meta-network.

NOTE: A View Trails... button will also appear when dynamic meta-networks are
selected, to support over-time analysis supported by this meta-network type.

2. WHAT'S IN AMETA-NETWORK

A Meta-Network is a container for nodesets and networks. It may contain zero to
many nodesets and networks.

Currently opened networks are displayed in the Meta-Network Manger panel. A
meta-network is identified by the icon: 132 Expanding the display (clicking the [+]
button to the left) will show the constituent components. Selecting a meta-network or
component will display the contents in the Editor panel.

A meta-network contains the following components:

Nodeset : A collection of nodes and their attributes. All nodes are assigned to a
nodeset and nodes within a nodeset are considered to be of the same kind. A nodeset
is always assigned a nodeset class.

Node : An individual "thing", either material or immaterial, such as a real-world item
(person, place, tool), a concept or belief (process, procedure, system) or any other
unit of interest (a word, event, geological era).

Attribute : Additional information about a node. Attributes are defined at the nodeset

level while attribute data is held at the node level (e.g. the attribute age is defined for
an agent nodeset and each node will hold a numeric value recording that agent's age).
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Nodeset Class : Classification of a nodeset according to a predefined set of classes.
Nodesets (and hence the contained nodes) can be classified as "Agent",
"Organization", "Knowledge", "Resource", "Belief", "Event", "Task", "Location",
"Role", "Action" or "Unknown". Multiple nodesets in a meta-network can be
assigned to the same nodeset class. Many predefined ORA analyses use the nodeset
class to determine inputs. See MetaOntology for futher information (NOTE:
hyperlinks are highlighted in blue; use the back button to return to this page from the
linked page).

Network : A representation of the links between the nodes of nodeset(s). A network
may record links between a single nodeset or two different nodesets. For example an
agent x agent network might code kinship links and an agent x organization network
might indicate group affiliation.

Link : A connection or relation between any two nodes. Any given node may have
zero to many links. A link may be marked present/absent (binary) or the strength of

the connection may be indicated by a link value.

Meta-network components include key information fields. Some important ones are:

Component Element Key Field Type Description
Meta network name. The name
Meta-Network Required does not have to be unique and
Name q may be changed by the user in the
Editor Pane.

A time stamp for the network. The
actual value may be a fixed time
Meta-Network Meta-Network . (Date) or an string (Period) which
. Optional . .. - .
Time indicates the relative ordering of
meta-networks using lexical
ordering (e.g. "A", "B", "C").
Indicates the current file holding a
Optional meta-network copy (updated when
a network copy is read or saved).

Meta-Network
Filename

Nodeset Name for a nodeset.
Automatically generated by ORA
Nodeset Name Required but may be changed by the user;
the name must be unique within
meta-network.

Nodeset Class Required Set to one of a predefined set of
classes - "Agent", "Organization",
"Knowledge", "Resource",
"Belief", "Event", "Task",
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Nodeset

Nodeset

Node

Attribute

Node Name  Required

Node Title Optional

Attribute Name Required

Attribute Type Required
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"Location", "Role", "Action" or
"Unknown". (Multiple nodesets in
a meta-network can be assigned to
the same nodeset class.)

Name for a node, which must be
unique within a nodeset. ORA will
automatically generate node
names when creating a blank
nodeset or they can be read from
user provided data files. Node
names may be changed using the
Editor Pane.

Text used throughout ORA (e.g in
the editor and visualizer) to
identify a node. By default the
same as the node name. Node
titles do not have to be unique and
are sometimes shortened versions
of the node name to improve
clarity in visualizations and
reports. The node title may be
changed using the Editor Pane.
Automatically generated for
nodesets created in ORA.

Name for an attribute, which must
be unique within a nodeset. The
attribute name may be changed
using the Editor Pane.

Certain attribute names have
special meanings to certain ORA
components: "Alias",
"Longitude", "Latitude", "Node
Image", "Node Type" and "Title".
For instance, if Latitude and
Longitude attributes are present,
then the GeoSpatial visualizer will
assume they contain decimal
latitude and longitude values and
use them to place nodes on maps.

Set to one of a predefined set of
types - "Text", "Text Category",



Network

Network

Link

Network Name Required

Source

Nodeset Required

Target Nodeset Required

Value Required
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"URI", "Number Category",
"Number", "Date". The attribute
type identifies the field contents
for certain ORA tools.

Text and text fields contain any
desired text. The category
designation is intended to
establish groups (e.g. node color
could be a text category). A URI
attribute holds a Uniform
Resource Identifier, typically a
Uniform Resource Locator (URL)
(i.e. a web address). Number and
Number Category hold numeric
values (integer or real), with the
category form establishing groups.
A date type identifies an attribute
holding time values.

Name for a network.
Automatically generated by ORA
but may be changed by the user;
the name must be unique within
meta-network.

Name of source nodeset (the rows
in the default network editor
view). Nodeset may not be
changed after network creation
but the field is updated if the
nodeset name is changed.

Name of target nodeset (the
columns in the default network
editor view). Nodeset may not be
changed after network creation
but the field is updated if the
nodeset name is changed.

A numeric value indicating the
presence or absence connection
between nodes. A value of 0
indicates no connection while any
integer or real number (positive or
negative) indicates a connection.



Note that the value is not labeled
in the default network editor view
in the Editor Pane (but the Value
label can be seen in the list view).

3. WHAT IS ADYNAMIC-META-NETWORK

A dynamic meta-network is a container for meta-networks. A dynamic meta-network
may contain zero to many meta-networks. Constituent meta-networks are often
timestamped to indicate ordering (although this is optional and some, none or all
constituent meta-networks can be timestamped). Dynamic meta-networks facilitate
dynamic network analysis, the study of network change, particularly network change
over time. Certain ORA analytical tools are designed to take dynamic meta-networks
as input. ORA provides assistance in creating dynamic meta-networks both manually
and by reading in appropriately structured data files.

NOTE : In the ORA Editor's Meta-Network Manager, a dynamic meta-network is
distinguished by a special icon: 55 Expanding the display (clicking the [+] button to
the left) will show the constituent meta-networks.

4. CREATING AND REMOVING META-
NETWORKS, NETWORKS AND NODESETS

The Editor contains shortcut buttons to add or remove meta-networks, nodesets, or
networks. Buttons with a plus (+) sign add and a minus (-) sign remove.

AddiRemove | AddiRemove | Add/Remove
Meta-Metwork| Modesst Network

XY

R |28 55| B RA88 88

To add a meta-network, nodeset, or network click the appropriate button. The new
item will appear in the Meta-Network Manager. ORA will create empty entries but
will prompt for required values (e.g. number of nodes, node class, nodesets and so on
as appropriate) for the target object.

To remove a meta-network, nodeset, or network highlight the target item and click
the corresponding delete button.

NOTE : In the Editor Pane, only applicable buttons will be active. For example,
when no meta-network is highlighted only the add network button will be active
(displayed in color). All the other buttons will be greyed out.
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In addition to shortcut buttons, create and remove options are available under the
Data Management entry in the Menu and by right clicking on
meta-networks/networks/nodeset entries in the Meta-Network Manager to display a
popup menu with appropriate options.

5. CREATING ANETWORK AND NODESET FILE

A nodeset or network can be created either within ORA (see, for instance, 4.
CREATING AND REMOVING META-NETWORKS, NETWORKS AND
NODESETS above) then adding data using the editor (see 9. EDITING NODES
AND ATTRIBUTES and 10. EDITING NETWORKS AND LINKS below) or by
creating a file containing network representation with an external program such as a
text editor (e.g. NotePad or NotePad++) or a spreadsheet program (e.g. Microsoft
Excel) and reading (importing) the information. The latter process, reading a network
representation from a file, is covered in the this and following sections, beginning
with creating a network with links.

By importing external files, ORA can create a variety of meta-networks and dynamic
meta-networks, from a simple network to complex representations with date and
attribute information. This example will create a file containing a simple square
network, with links between nodes. ORA can automatically create the requisite
nodeset in while importing the network.

5.1 Using a Text Editor to Create a CSV Network and Nodeset File

In the sample textual network representation, all information is separated by
commas. The information between commas are cells in the input network, which
contain node identifiers (node names, which will be combined into a nodeset) and
links (connections between nodes). The left hand column consists of the node names
for the from nodes and the top row consists of the node names for the to nodes. A "0"
at an intersection means there is no link (connection) while a non-zero number means
there is a link.

Using a text editor, enter the following lines:

,AQ1, AO2,A03,A04, A5
A01,0,0,0,0,1
A0G2,1,0,0
A03,1,0,0
AG4,1,0,0
A0G5,0,0,0
Text rendering of the SG-1 network data

,0,0
0,1
,0,1
,0,0
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NOTE : In the text file above notice the empty value in the top row just to the left of
the first comma. This creates an empty cell and corresponds to the empty cell in the
Excel spreadsheet in Column A Row 1 seen below.

To indicate the file contains comma separated values (CSV format) save the file with
a .csv extension to the file name. Alternatively, save the network as a text file (.txt
extension) then change the file extension to .csv.

5.2 Using Excel to Create a Network and Nodeset File

In an Excel Spreadsheet, the network is represented with a separate rows (from
nodes) and columns (to nodes), each labeled with the node names (which will be
combined into a nodeset). The links are coded in the intersecting cells.

Create a blank spreadsheet in Excel and enter the following data (the information is
identical with the text example above):

-

'%\.'. H ) - IE 7 stargate-exarmples.sls [Co.o kil = x
-l Home |Insert | Page L | Formu | Data | Review  View | Acrob: @ — @ X
N
l;fl Security Warmning Data connections have been dizabled Cptions..,
va - K | ¥
A, B = ] E = F S i L "I
1 A01 ADZ AQ3 A04 AODS -
2 401 0 0O 0 0 1 =
3 |A0Z 1 ] ] ] ]
4 |AQ03 1 ] ] ] 1
5 |A04 1 ] ] ] 1
B |AOS ] ] ] ] ]
M 4k M DA dimion[Emrimimtalmr.imnt il mim o F il ai=s5ei= E|I|I|
Ready Uﬁ@ | 100%; E:l [ ’Ej Ik

Excel with the SG-1 network data

In this example, an Agent x Agent network has been coded. Links will run from the
nodes named in Column A to the nodes named in Row 1. For example there is a link
from A02 to AO1 (cell B3) but there is no link from A01 to A02 (cell C2).

Again note that the cell A1 is blank. This is common in all network files created in
this manner.

Save the Excel file in native format.
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Note to experienced ORA users: ORA now supports reading Excel native format
files; conversion to comma-separated format is no longer required.

NOTE : The illustration shows multiple worksheets. ORA supports reading
spreadsheets with multiple worksheets and will ask which worksheet to read and
process.

6. IMPORT FILES INTO ORATO CREATE
NODESET AND NETWORK

With nodesets and networks created it is time to import them into ORA. For this we
use the Data Import Wizard. To open the Data Import Wizard from the Menu, select
File > Data Import Wizard. Alternatively you can use the Editor keyboard shortcut
Ctrl+w or click on the Data Import Wizard button which appears by default in the
shortcut button bar: &

NOTE : The Data Import Wizard retains previously entered parameter values
throughout an ORA session; the images and instructions shown below assume that
this is the initial use of the wizard for a session but you may see different values
when working with ORA. (Retaining prior parameters simplifies error correction and
repetitive processing during data imports.)

Perform the following steps to import one of the nodeset and network files created
above:

6.1 Data Import Wizard Dialog 1 - What Would You Like to Do?

&8 Import Data into ORA-NetScenes ﬁ

EI-WIlatwouId you like to do? Description
4\. Design a meta-neh.ﬁolrk Imports a rectangular collection of numbers as link values. The rows
EI"“TD.U” Excel or text delimited files | create source nodes and the columns target nodes. The rows and
4\ e E ST EEN  columns can have optional labels. Ifthere are labels, then the upper-left
4\ Table of network links corner should be empty.

~FX_ Table of node attributes
~FR Advanced table

4\ Ego network transition tables
[+-Import from another analysis tool | |Elub |Am].r |D0ug ‘Carl ‘Sam
[F-Import XML network data
EEI“EDGH other data formats |Elob |‘I |U |U ‘1 ‘U

-8 Impart Email
-5 Import from a database |ﬁ.m].r |U |2 |U ‘U ‘4

Sample 1 Sample 2

[pougfo [o [+ |1 o
lcan [2 Jo [+ [o [
[sam [+ [+ [o [o [
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Data Import Wizard Matrix Dialog 1

In the left pane (labeled What would you like to do?) select Import Excel or text
delimited files > Rectangle of link values (a network). (In this tree (hierarchical)
view, use the [+] button to the left or double click to open to branches until you reach
the final node (leaf). The leaf is then clicked to select it.)

Note that description and sample information is presented in the right hand panel for
the selected branch.

Click [ Next > ].

6.2 Data Import Wizard Dialog 2 - Select a Data Destination

g2 Import Data into ORA-NetScenes ﬂ

Select a destination: a new Meta-Metwork, or adding to an existing Meta-MNetwork.

5' Create a new meta-network with name: | 5G-1

'. Add to the existing meta-netwaork: Class Survey

l Cancel ” = Back ]| Mext= || Finish

Data Import Wizard Matrix Dialog 2

Select Create a new neta-network with ID: by clicking the radio button to the left.

Enter a meta-network name for your new Meta-network (e.g. "SG-1") in the text
field replacing the current value (by default ORA enters the name "Meta Network").

Click [ Next > ]
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6.3 Data Import Wizard Dialog 3 - Input File Format

ZZ Import Data into ORA-NetScenes ﬂ

Construct a meta-network by combining data from one or more files. The file format is determined by the filename extension.

Import file: CAORA-NetScenes\SG-1\stargate-example.csv

File has source headers File has target headers  File delimited by: |

Source type: | Agent ~  Targettype: Agent - a
' 1 ' : Create new nodes

MName: Agent MName: Agent

Metwork Mame: Agent x Agent

Click to imponrt from another file ]

| Cancel || <Back || Ned-

Data Import Wizard Matrix Dialog 3

For Import file: click [ Browse ] and locate the csv (or Excel) file containing your
network. Select your file and click [ Open ].

If your input file is an Excel spreadsheet with multiple worksheets, a dialog box
labeled Select Excel Worksheet will appear. Select the appropriate worksheet from
the pulldown list and click [ OK ].

ORA will scan the file and generate a file description. Select the following options
(ORA will preselect and generate certain values):

Check File has source headers.

For Source type select "Agent" from the pulldown list.

ORA will generate the Name: "Agent" (this default value need not be changed).
Check File has target headers.

For Target type select "Agent" from the pulldown list.

ORA will generate the Name: "Agent" (this default value need not be changed).

ORA will generate the Network Name: "Agent x Agent" (this default value need not
be changed).
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Click [ Finish ].

The new meta-network data should be appear and be automatically selected in the
Meta Network-Manager pane. Expand the meta-network (click the [+] button to the
left of the meta-network name) then select the network "Agent x Agent". In the
Editor Pane, click on the Editor tab (top of pane). You should see the following (note
that the image shows the "Binary link values" view; the editor presentation is
selected using the Display Options menu item at the top of the pane).

Infa | Editor

Search nodes.., =

A1 A2 AD3 A4 ADS
A1 . | | ¥
[A02
A03
A4
A0S

The ORA Editor with the SG-1 network loaded

NOTE : Multiple input files can be imported to build a network using the Data
Import Wizard's Rectangle of link values (a network) process:

* To input multiple files at the same time, clicking the [ Click to import from
another file ] button in the third dialog allows you to select and describe
additional files.

* To add additional files into the meta-network after it had been created, open
the Data Import Wizard and in the second dialog click the checkbox for Add
to the existing meta-network instead of Create a new Meta-Network with ID:.
Then select the meta-network to augment from the pulldown list.

These steps may be combined (e.g. multiple files may be added to an existing meta-
network at the same time).

7. CREATING AN ATTRIBUTE FILE

Attributes contain additional information about a node. In this example, a separate
attribute file will be created to augment the SG-1 network created in Sections 5 and
6. Files can be created using external program such as a text editor (e.g. NotePad or
NotePad++) or a spreadsheet program (e.g. Microsoft Excel).

The file contains three columns, an "Id" column containing the identifiers (node
names) used in the Agent nodeset and information for two attributes "Character" and
"Actor" with information for each node on a separate line. The top row contains the
names of the fields that will be imported. To add attribute data previously created
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nodes, the node names must match the node names of existing nodes (optionally, new
nodes can also be created).

7.1 Using a Text Editor to Create a CSV Attribute File

In the textual attribute file, all information is separated by commas. The first row
contains column headers; ORA will use these header values to name the attributes it
adds to the nodeset. In the following lines fields between commas contain node
identifiers (node names) and attribute values.

Using a text editor, enter the following lines:

Id,Character,Actor

AQ@1,Col. Jack 0'Neill,Richard Dean Anderson
A02,Maj. Samantha Carter,Amanda Tapping
A03,Daniel Jackson,Michael Shanks
AQ4,Teal'c,Christopher Judge

AO5, Gen. Hammond,Don S. Davis

Text rendering of the SG-1 attribute data

To indicate the file contains comma separated values (CSV format) save the file with
a .csv extension to the file name. Alternatively, save the network as a text file (.txt
extension) then change the file extension to .csv.

7.2 Using Excel to Create an Attribute File

In an Excel Spreadsheet place each node name or attribute into a separate row with

each piece of information in a separate cell.

Create a blank spreadsheet in Excel and enter the following data (the information is
identical with the text example above):
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X 4 e E ==X
Home Insert Page Layout Formulas Data Review View & @
. '

D7 v = A
.
w
] stargate-attributes.xlsx — [@] &5
A B C N
1 Id Character Actor 1
2 AD1 Col. Jack O'Neill Richard Dean Anderson E
3 AD2 Maj. Samantha Carter Amanda Tapping
4 |AD3 Daniel Jackson Michael Shanks
5 AD4 Teal'c Christopher Judge
6 AD5 Gen. Hammond Don 5. Davis —
M 4 » »| AAttributes 43 (T4 w | b I .

Ready | | BH O 100%

Excel with the SG-1 attribute data

Save the Excel file in native format.

Note to experienced ORA users: ORA now supports reading Excel native format
files; conversion to comma-separated format is no longer required.

NOTE : The illustration shows multiple worksheets. ORA supports reading
spreadsheets with multiple worksheets and will ask which worksheet to read and
process.

8. IMPORT ATTRIBUTES INTO ORA

After creating the attribute file, use the Data Import Wizard to add the attribute data
to the SG-1 network in ORA. To open the Data Import Wizard from the Menu, select
File > Data Import Wizard. Alternatively you can use the Editor keyboard shortcut
Ctrl+w or click on the Data Import Wizard button which appears by default in the
shortcut button bar: &

NOTE : The Data Import Wizard retains previously entered parameter values
throughout an ORA session; the images and instructions shown below assume that
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this is the initial use of the wizard for a session but you may see different values
when working with ORA. (Retaining prior parameters simplifies error correction and
repetitive processing during data imports.)

Perform the following steps to import one of the attribute files created above:

8.1 Data Import Wizard Dialog 1 - What Would You Like to Do?

&2 Import Data into ORA-NetScenes ﬂ

EI--WhatwouId you like to do? Description

Design a meta-network Import node attributes from a table of data (_csv or tab delimited). The

E'"“T'D,G"t Excel or text delimited files column headers indicate the name of the attribute.
4‘\ Rectangle of link values (a matri

4\ Table of network links
By 120l of node atributes |
R Advanced table Sample
‘ ’3’\ Ego network transition tables
+-Impaort from another analysis tool ‘ Name | Sex ‘ City ‘Age ‘{}ccupation
+-lmport XML network data
+-Import other data formats

-5 Import Email |Chris Tucker  [male |Seatte |45 |Fireman
4\ Import from a database

‘Harr]mdams |male ‘F’ittsburgh‘ﬁn ‘Salesman

‘SamueIJenkins|maIe ‘Seaﬂle ‘35 ‘Salesman

‘Nicecarlyle |female‘Elosmn ‘32 ‘Consulting

‘Jane Roberts |female‘NewYork ‘28 ‘Media

Data Import Wizard Attribute Table Dialog 1

In the left pane (labeled What would you like to do?) select Import Excel or text
delimited files > Table of node attributes. (In this tree (hierarchical) view, use the [+]
button to the left or double click to open to branches until you reach the final node
(leaf). The leaf is then clicked to select it.)

Note that description and sample information is presented in the right hand panel for
the selected branch.

Click [ Next > ].
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8.2 Data Import Wizard Dialog 2 - Select Meta-Networks to Modify

ta Import Data into ORA-NetScen u

Select one or more meta-networks to modify:

= [ select Al

|:| 32 - Class Survey

|:| T32- Cooperative Study

|:| z3e- Embassy Enhanced

4[] ¥R - Raiders ofthe Lost Ark

|:| 137 - Randomized Netwark

- [ 223~ Twitter JSON pdfiribute

: |:| r3s- unian_semantic_network_with_PO3
|:| m Welsh Canals

.EI..
- ] E32- s

’ Cancel H < Back l| Mext> 1| Finish

Data Import Wizard Attribute Table Dialog 2

In the list labeled Select one or more meta-networks to modify, find and check the
target meta-network which will receive attributes from the input file. Uncheck any
other networks with check marks. (By default ORA will check all meta-networks
currently selected in the Meta-network Manager.)

Click [ Next > ]
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8.3 Data Import Wizard Dialog 3 - Select a Data Destination

<§E Import Data im

T
Ear s

(") Importinto a new nodeset
Class: |Agent

Mame: |Agent

@.' Import into existing nodesets:

Agent

[ Ccancel ” < Back “ Next= 1| Finish

Data Import Wizard Attribute Table Dialog 3

Select Import into existing nodesets: by clicking the radio button to the left.

Listed below are the nodeset(s) contained in the meta-networks selected in Dialog 2.
Select Agent (which should be the only nodeset listed).

Click [ Next > ]
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8.4 Data Import Wizard Dialog 4 - Input File Format

Z2 Import Data into ORA-NetScenes ﬂ

Step 1: Select an attributes file:

CADRA-MNetScenes\3G-1\stargate-attribute s xlsx A Attributes

Step 2: Select how to identify the node(s) to get attribute values from a line of the file:

5 Match node name with file column .Id

_ Match node title with file column | Id
Match node attribute «  with the value from file column |Id

_ Modes are in the same order as the file

Step 3: Selectthe columns of the file to import as attribute values:
Id Character Actor

Type: | Text Category w ||| Type: :Text v: Type: :éText

l Cancel ” = Back ]

Data Import Wizard Attribute Table Dialog 4

For Step 1 : Select an attributes file: Click [ Browse ] and locate the csv (or Excel)
file containing your network. Select your file and click [ Open ].

If your input file is an Excel spreadsheet with multiple worksheets, a dialog box
labeled Select Excel Worksheet will appear. Select the appropriate worksheet from
the pulldown list and click [ OK ].

ORA will scan the file and generate a file description for use in the next two steps.

In Step 2 : Select how to identify the node(s) to get attribute values from a line of the
file: Select the column containing the node name for match purposes:

Select Match node name with the file column by clicking the radio button to the left.
From the pulldown menu to the right, select Id.

In Step 3 : Select the columns of the file to import as attribute values: Select the
following options (ORA will preselect certain values):

Check Character (ORA should select this by default).

For Type select "Text" from the pulldown list.
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Check Actor (ORA should select this by default).
For Type select "Text" from the pulldown list.
In the additional controls below select:

Uncheck Create nodes for new names if checked. This prevents new nodes being
added to the meta-network.

Check Keep first value to ensure that only one attribute value is entered (if more than
one value is found in the input file).

Click [ Finish ].
MNode Mame = |Actor * Character -
|:| AT Richard Dean Andersan | Col. Jack O'Meill
|:| ADZ Amanda Tapping Maj. Samantha Carter
|:| AD3 Michael Shanks Daniel Jacksaon
|:| ADd Christopher Judge Teal'c
|:| A0S Don 5. Davis Gen. Hammond

The ORA Editor with the SG-1 attributes loaded

After adding attribute data to the input file, you can examine the new attributes by
selecting the SG-1 network Agent nodeset in the Meta-network Manger and viewing
the Editor tab. Next, select the SG-1 meta-network and click the [ Visualize ] button
in the Editor pane's Info tab. A 2-D visualizer panel will open, showing the network.
Click the magnifying glass button to center the view. Nodes should be labeled with
the Node Name (e.g. "A01"). Return to the ORA Editor and select the SG-1 Agent
nodeset and then select the Info tab in the Editor pane. Go to the Display nodes by
entry and change the pulldown value to "Actor" and then "Character". The visualizer
will change the node labels to the attribute values.

Display nodes by N
Name" "Character"
The ORA 2-D Visualizer with the SG-1 network loaded
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9. EDITING NODES AND ATTRIBUTES

Nodes and attributes can be added, changed or removed to any nodeset through the
Editor pane. To edit a nodeset, select the nodeset in the Meta-network Manager pane.
Then click the Editor tab.

WARNING : ORA does not provide undo/redo functionality during editing. Be sure
to make a copy of any important meta-networks before editing (see 11. SAVE A
META-NETWORK, below).

9.1 Changing Attribute Values

To change an attribute value, click on the target cell containing the value to select
that cell for editing (selecting the cell will highlight it). Then edit the cell contents
using the keyboard. Certain attributes (notably, the Node Name attribute) are auto-
validated to prevent duplicate values when the editing is complete (user hits return or
selects another item). If the changed value would create a duplicate entry the altered
value is rejected and the cell contents returns to the original value.

9.2 Searching, Sorting, Filtering and Selecting Nodes

The Editor pane supports several techniques for searching and filtering nodesets.
More than one search/filter (collectively referred to as "filters") can be active at the
same time. Searching and filtering reduces the list of nodes displayed to simplify
measure selection and supports management of large nodesets. The nodeset is not
otherwise altered. Selection marks nodes for further processing by other edit
commands.

Searching

Search Bar - Enables string matching of nodeset attributes (including the Node
Name). Nodes which match the search are displayed while non-matching nodes are
hidden.

—, Contains +

| Clearfilters | () Matchall (@) Match atleast one

The search bar includes the following elements (from left to right):

T Text Entry Field - Type one or more search words separated by a space.
Each word is searched for separately; the results of the search changes the list of
measures. Use quotation marks to search for a phrase (spaces are treated as part of
the search). All fields are searched.
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[ Contains ¥ ]/[ Equals ¥ ] - This button controls the text match policy. Contains
matches all measures lines which include the string in any position. Equals matches
only complete words.

Options - Additional options for searching are revealed when the button is
clicked (use to close).

[ Clear filters ] : Clear all filters, including search strings. Displays the entire nodeset.

Match all : Show only node names that match all filters (equivalent to a logical and).
(Match all is selected on start up.)

Match at least one : Show node names that match any filter (equivalent to a logical
or).

Sorting - The displayed list of nodes can be sorted by clicking on an attribute
column header label, which sorts the list based on the column entries (the sorted
column will show 1 or |, depending on the sort direction). The initial sort direction is
alphabetical (i.e. A-Z). A second click sorts the list in reverse alphabetical order (i.e.
Z-A). Clicking a different column header will re-sort the list based on that column's
content.

Filtering - Individual attribute columns can be filtered based on contents (analogous
to the filter feature in Microsoft Excel). Click on the downward triangle ( ¥ ) in the
column heading to open the filter menu.

The filter menu supports two types of filtering:

Standard - The standard check list displays all distinct entries in the column.
Unchecking items on the list hides the corresponding measure lines when the filter is
applied. This is a simple way to filter columns with a small number of entries, such
as attributes containing categories.

Custom - Checking the Define a custom filter: option allows a user specified search.
This filter technique provides a convenient way to filter columns with a large number
of diverse entries. The type of search depends on the type of data contained in the
column (text or numeric).

Text Filtering - To create a text filter, enter match string in the text field. Then select
the string match type is selected from the pulldown list:

Contains

Not contain

Equals

Not equal
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Numeric Filtering - To create a numeric filter, build a conditional statement using
the following steps:

Select a relational operator from the pulldown menu:

Greater or equals
Greater than
Less or equals
Less than

Equals

Not equals

Enter a number value for the comparison by typing in the text box.

Optionally, check a boolean operator if a second condition will be defined.
And
Or

Select an additional relational operator from the pulldown menu:

Greater or equals
Greater than
Less or equals
Less than

Equals

Not equals

Enter a number value for the comparison by typing in the text box.
[ Apply ] Click to apply the current filter.

[ Cancel ] To close the filter menu. (NOTE: To remove the filter, click the
[ Clear Filter ] button.)

Selecting - Selected nodes are marked by a check in the left-hand check box.
Selection indicates which nodes are to be acted on by other editing commands. For
instance, using the Nodes command in the edit menu selected nodes can be deleted or
merged.

Individual Selection - To select individual nodes, place a check mark next to the
node.

Multiple Selection - To select multiple nodes, use the controls at the bottom of the
Editor pane:
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Select/Clear All : Checking this box selects all nodes (whether the measure is
currently displayed or not; items hidden after a search or outside the viewing window
are still selected). Unchecking the box deselects all nodes.

Select/Clear Visible : Checking this box selects visible nodes under this tab (all
currently displayed lines even those outside the viewing window; items hidden after

a search are not selected). This permits selection of all nodes found by a search.
Unchecking the box deselects just the displayed nodes.

9.3 Node Operations

Individual nodes can be manipulated (added, deleted, merged). As nodes in the
nodeset are added, deleted or altered, the networks in the meta-network are updated
automatically.

Nodes : These Editor menu commands manipulate nodes.

Create new nodes : Insert new node(s) into the nodeset.

Select nodes : Select nodes by matching node names listed in a file.

Move selected nodes : Move node(s) from one nodeset to another.

Delete selected nodes : Remove node(s) from nodeset.

Merge selected nodes : Combine two or more nodes into one. (Nodes can also be
merged by attribute values, see 9.4 Attribute Operations.)

Clean Nodeset : Special operations to modify the nodeset. [Advanced option]
Find duplicates : Search for nodes with similar names or ties and merge.

Export blank change list : Create a file listing the nodes in change list format.

9.4 Attribute Operations

Attributes can be manipulated (added, deleted, exported) as a unit.
Attributes : These Editor menu command manipulate attributes.
Create new attribute : Add a new (blank) attribute. ORA will prompt for a Name and

Type (see 2. WHAT'S IN A META-NETWORK under the key fields entries for
Attribute Name and Attribute Type for further information on these items).

44



Create new attribute measure : Create a new attribute containing measure values
computed on a network or the entire meta-network. User can select the desired
measure from a dialog. [Advanced option]

Import attributes : Import attributes from an external file (equivalent to the process
described in 8. IMPORT ATTRIBUTES INTO ORA, above, which used the Data
Import Wizard).

Export attributes : Save a copy of the current attributes.

Export to a file : Save a copy of the attributes as a file. User can control the attributes
and attribute contents saved.

Export to a network : Create a new network from an attribute. Each distinct attribute
value becomes a node. [Advanced option]

Delete attributes : Remove attributes by selecting attributes from a popup dialog.

Combine nodes by attribute value : Use an attribute to merge nodes (each distinct
attribute value becomes a node). Note that all nodes are renamed using the attribute
values (old names are stored in a new "Alias" attribute). [Advanced option]

9.5 Meta-Network Operations
These commands allow the user to define new networks based on nodes selected in
the editor.

Meta-Network : These Editor menu commands create networks. [Advanced option]

Create new network : Create a new network based on the visible and/or selected
nodes in the Editor pane.

Create new meta-network : Create a new network based on the visible and/or
selected nodes in the Editor pane.

10. EDITING NETWORKS AND LINKS

ORA provides numerous ways to modify networks through the Editor pane. This
section will describe a few common procedures to modify networks and links. Note
that to change the nodes in a network, the nodeset must be modified (see 9.
EDITING NODES AND ATTRIBUTES above).
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WARNING : ORA does not provide undo/redo functionality during editing. Be sure
to make a copy of any important meta-networks before editing (see 11. SAVE A
META-NETWORK, below).

10.1 Presenting Networks: Matrix Versus List Views

The Editor pane can present a network several ways. The selected view will be used
for all networks shown in the Editor pane until changed. The current view is selected
using the Display Options command in the Editor menu.

* Matrix Views Display network as a matrix labeled with the node names for
the source node (or from node) in the leftmost column and target node (or to
node) in the top row. A "0" at an intersection means there is no link
(connection) while a non-zero number means there is a link.

* Numeric link values - Show links as decimal values. Use this option
where links can be different (e.g. strong or weak) not just present or
absent.

* Binary link values - Show links as binary (0/1) values. Use this option
for binary (present/absent) links where all links are assumed to be the
same.

* List View - Show only linked nodes in a list form, of the form Source Node
(from node name), Target Node (to node name) and Value. This view is useful
when checking for the existence of individual links.

Note: These views are simply different ways to view the underlying matrix. All links
are capable of having link weights and using the binary view will not change existing
link weights (adding or deleting the link will, of course alter the link value).
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Matrix View - Numeric Link Matrix View - Binary Link w0z Aot
Values Values List View
ORA Editor views

10.2 Add/Remove/Change Individual Links
In either of the matrix views, you can create, delete and alter individual links.
Choose a meta-network for practice purposes. Do not use a meta-network which

contains useful data; instead make a copy of the meta-network and work on the copy
(see 11.2 Make a Meta-Network Copy in ORA below).

Select a matrix in the meta-matrix and select the Editor tab in the Editor pane.
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If the Editor is not showing a matrix view, click Display Options in the menu. Click
on the Change to matrix view option. (If you are already in matrix view, you will see
Change to list view instead.)

When in matrix view, you can use the Display Options command to change the
matrix view type:

Select Numeric link values to display data as numbers.
Select Binary link values to display data as check marks.
Select Numeric link values initially.

Edit links:

Place the mouse pointer in a cell and select with the left mouse button. The cell will
be highlighted.

Enter a link with a weight of "-6.7".

Hit the Enter key; the value will appear in the cell and the cursor will advance to the
next cell. (ORA will advance to the next cell down in the column, wrap to the top of
the next column as required and will wrap from the last (lower right) cell to the first
cell in the matrix (upper left) when necessary.

Navigate to an existing link. You can use the keyboard arrow keys to move to
adjacent cells as well was the mouse. Enter a "0" value. This will remove the existing

link.

Enter additional positive and negative links values including decimal numbers as
desired.

Switch the matrix view to Binary link values using the Display Options category of
the Editor menu.

Note that display now shows check boxes in the matrix, with check marks where
links exist.

Edit links:

Select an unchecked cell and double-click the check box. A link is created.
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Navigate to an existing link and uncheck it by double-clicking. (As with the numeric
matrix view, you can use the arrow keys to move to adjacent cells as well as the
mouse.)

Return the matrix view to Numeric link values using the Display Options category of
the Editor menu. The links created in the binary view contain the numeric link value
" 1" .

Note : In addition to the mouse, the following keyboard keys can be used to navigate:

Keyboard Arrow Keys - The arrow keys move the selection to the adjacent vertical
and horizontal cells.

Keyboard Page Keys - Move to the table edge using the Page keys.
Page Up : Move to the top of the column.

Page Down : Move to the bottom of the column.

Ctrl+Page Up : Move to the start of the row.

Ctrl+Page Down : Move to the end of the row.

10.3 Sorting, Searching and Selecting

When working with larger networks, it can be difficult to locate nodes for link
creation and modification. The matrix view provides several methods to organize and
search the nodes.

Sorting - Using sort commands in the matrix view temporarily reorders the
presentation of rows and columns in the Editor pane (selecting a different nodeset or
network returns the presentation to the default view). Note that "sum" indicates
arithmetic summation of link weights, both positive and negative (i.e. negative and
positive weighted links can cancel each other: 2 + -1 + -1 = 0). Row and column
sums can be displayed in the editor using the Display Options command. Sort
commands in the editor menu include:

Sort Rows : Reorder the row presentation.
High to Low by row sum : Reorder the rows by descending sum value.
Low to High by row sum : Reorder the rows by ascending sum value.

A to Z by node name : Reorder the rows in lexical order.
Z to A by node name : Reorder the rows in reverse lexical order.
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Sort Columns : Reorder the column presentation.

High to Low by row sum : Reorder the columns by descending sum value.
Low to High by row sum : Reorder the columns by ascending sum value.
A to Z by node name : Reorder the columns in lexical order.

Z to A by node name : Reorder the columns in reverse lexical order.

Searching - The Editor pane supports searching row and column labels (link values
are not searched). Rows and columns are searched independently and simultaneously.
Note that the row and column labels used in the matrix view can be altered to use a
different attribute for the label by changing the key field value Display nodes by for
the constituent nodeset(s) under the nodeset Info tab.

And + | And w  Highlight matches

] S

The search bar includes the following elements (from left to right):

T Row Text Entry Field - Type one or more search words separated by a
space. Each word is searched for separately; the results of the search changes the
matrix display. Use quotation marks to search for a phrase (spaces are treated as part
of the search). Only the row label is searched.

Row [ And V¥ ]/[ Or v ] - This button controls the row text match policy. And
matches rows which include all specified strings. Or matches rows which have any
one of the specified strings.

T Column Text Entry Field - Type one or more search words separated by a
space. Each word is searched for separately; the results of the search changes the
matrix display. Use quotation marks to search for a phrase (spaces are treated as part
of the search). Only the column label is searched.

Column [ And v ]/[ Or v ] - This button controls the column text match policy.
And matches columns which include all specified strings. Or matches columns which
have any one of the specified strings.

Match - Pulldown list to determine how search results are presented:

Show Matches : Display only rows and columns which satisfy their respective search
conditions.

Highlight Matches : Display the entire matrix and highlight rows and columns which
independently match their search conditions.
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Hide Matches : Show rows and columns which do not satisfy their respective search
conditions.

Selecting - To operate on links, they must first be selected. Selected links are
indicated by a blue background fill.

Single Selection - A single cell is selected by placing the mouse pointer in a cell and
selecting it with the left mouse button.

Multiple Selection - Multiple cells can be selected and operated on group as a group.
Multiple selection always starts with a selected cell (per Single Selection above). The
selected cell will be the corner of a rectangle of multiple selected cells. Additional
cells can be selected by:

Keyboard Arrow Keys - Holding the keyboard Shift key down, expand the selected
area using using the arrow keys. The initially selected cell will be treated as a corner
cell of the selected area.

Keyboard Page Keys - Holding the keyboard Shift key down, expand the selected
area to the matrix edge using the Page keys.

Shift+Page Up : Extend the selected area up to the top edge. (Unselects selected cells
below the initially selected cell.)

Shift+Page Down : Extend the selected area down to the bottom edge. (Unselects
selected cells above the initially selected cell.)

Ctrl+Shift+Page Up : Extend the selected area to the left edge. (Unselects selected
cells to the right of the initially selected cell.)

Ctrl+Shift+Page Down : Extend the selected area to the right edge. (Unselects
selected cells to the left of the initially selected cell.)

Mouse Click - Holding the keyboard Shift key down, point at the unselected corner
cell of the area, then click the left mouse button. This will select the rectangle defined
by the two corner cells. (Moving the cursor and clicking again shifts the selection
area with the original selection held constant.)

NOTE : The matrix view of the Editor pane supports selection of cells by the user as
described here (selected cells are filled with a blue background) and highlighting
which are cells marked by the editor (cells are highlighted in yellow). Commands
which manipulate highlighted cells will not use selected cells (e.g. searching
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highlights cells as does the Highlight command; the Hide command will then operate
on the highlighted cells).

NOTE : Multiple selection is also supported when editing nodesets.

10.4 Operations on Multiply Selected Links

Multiply selected links can be used as a unit for certain editing operations (basic
operations on singly selected links are covered in section 10.2 Add/Remove/Change
Individual Links above.)

Block Copy and Paste - The Editor pane allows supports copy and paste of blocks
of links to and from the clipboard.

Copy - Use the keyboard shortcut Ctrl+c to copy selected area to the clipboard.

Paste - Use the keyboard shortcut Ctrl+v to paste the clipboard contents, using the
upper left corner of the currently selected area as the start point (the size of the
selected area need not match the size of the pasted data). ORA will validate the input
data and warn if the pasted block will exceed the matrix bounds.

Data can be copied and pasted between different tools, not just within ORA. For
instance, a block of links can be copied from ORA, pasted into an Excel spreadsheet,
modified using Excel and then copy/pasted back into ORA.

10.5 Operations on All Links

When editing networks using the matrix view, ORA provides commands to
manipulate multiple links simultaneously. Applicable commands include:

Convert Links : Apply a transformation to all link values. Numerous options,
including:

Binarize : Change all link values to 1 (non-links remain 0).

Negate : Reverse the sign of all link values.

Scale : Scale the link values by the specified scale factor.

and others...

Remove Links : Remove all or selected links.

Remove All Links : Set all links values to "0" (no connection).

Remove links by value : Remove selected links (set the link value to "0", no

connection) based on a numeric comparison of the link value. Supported comparison
types include:
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Less than

Less than or equal to
Equal to

Not equal to

Greater than or equal to
Greater than

Remove self-loops (diagonal) : Remove all links that point from a node to itself.

11. SAVE AMETA-NETWORK

It is important to save your work from time to time, particularly before making
editing changes.

11.1 Save a Meta-Network Copy to Disk

You may make save a copy of your meta-networks to disk at any time during an
ORA session. Making periodic copies to disk is useful since if something happens to
your computer all work done since your last save will be lost. When ORA is shut
down, the program will warn you about unsaved meta-networks and offer an
opportunity to save them.

There are two file save options, both available from the File menu:

Save Meta-Network : Saves your work to the file that was originally opened when
the meta-network was read from disk.

Save Meta-Network As... : Saves your work to a new file. Enter a new file name in
the file dialog. This option can be useful if you are experimenting with different ideas
and do not want to affect your original data.

11.2 Make a Meta-Network Copy in ORA

Making a meta-networks copy within ORA is an alternative to saving to disk. Since
ORA does not have undo/redo functionality when editing this is an useful precaution
when performing editing changes. To make a copy of a meta-network:

Select a meta-network in the Meta-Network Manager.

Make a copy of the selected meta-network to the clipboard with the keyboard
shortcut Ctrl+c.

Paste the meta-network copy into the Meta-Network Manager with the keyboard

shortcut Ctrl+v. The meta-network copy will be inserted at the end of the list using
the same name as the original.
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[Optional] Change the meta-network name after creating the meta-network to avoid
confusion with the original.

The new meta-matrix copy will be selected after the copy.

Go to the Editor pane and in the Meta-Network Name entry, change the name by
typing a new name in the text field.

12. SAVING AN ENTIRE ORA SESSION
(WORKSPACE)

ORA will save a list of all files open during a session (a "workspace" in ORA terms).
To create a workspace, on the File menu select:

Save Workspace : Creates a listing of the current workspace. The command will
prompt you to:

Save any unsaved meta-networks.

Save the change list if present.

Request a filename for the workspace file (list of open meta-networks).
To load a workspace during an ORA session, on the File menu select:

Open Workspace... : Replace the current workspace with stored workspace by
reading a workspace file.The command will prompt you to:

Save any unsaved meta-networks.
Save the change list if present.
Select the replacement workspace file.

When exiting ORA by the File > Exit command, ORA will offer a chance to save
unsaved files and the option to reload the existing workspace when ORA is restarted.
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Meta-networks are modified. Click
! “  to save them.

! The change listis modified. Click Saye

to save it.

[9} What should ORA do when it starts again?

|+ | Restore workspace

L :'f___ Restore preferences

Close || Cancel |

L

ORA Exit dialog with prompts to save data and option to restore workspace on
restart

13. PREFERENCES

The appearance and content of the ORA interface can be modified using preference
options. There are many parameters that can be set. Preferences can be modified
using:

Preferences : The preferences command provides numerous options. These include:
Restore Default Layout : Reset the interface panel layout to default settings.
All preferences... : Dialog with multiple tabs for all preference options.

General : Preferences for the look and feel of ORA, whether tooltips are shown when
hovering over items, the size of the toolbar icons, etc.

Additional advanced options, not discussed here.

Configure Toolbar Dialog : Controls the items shown in the toolbar. The toolbar
permits quick access to commonly used commands (see 4. CREATING AND
REMOVING META-NETWORKS, NETWORKS AND NODESETS above for a
brief introduction to the default commands). Use the ¥ icon in the toolbar to access
the dialog.
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Select the toolbar items: Check or uncheck items on the list to alter to toolbar
contents.

Restore Default : Click button to return toolbar to the default appearance.
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E:E QuickStart Visualizer

ORA provides multiple visualizers. The 2-D visualizer is described here, additional
visualizers include:

* 3-D Visualizer

* GeoSpatial Visualizer
* Node Cloud Visualizer
e Trails Visualizer

Supplemental data may be required to use certain visualizers (e.g. location data to
allow geospatial visualizations).

1. USER INTERFACE

Provides a visual representation of your meta-network.

| 28 New Meta-Netwark - ORA-NetScenes Network Visualizer
| File Wiew Acions Tools Layouls Meta-Modes Node Appearance Link Appearance Display Help ! 4

[‘jnﬂﬂ =4 nmn@@ FontSize| 125 ModeSizs 155 Lnkwin| 55 @) 4 Tl [+ B
Hidia lnks with valus: * LessThan = 5900
E 2.0 Visualizer » x FEx  Legend #ox

File Seled

®

yO

0 Nodes, 0 Links Mo Timestamp © Hypubolic 0 & Zoom-15 T

The ORA 2-D Visualizer Interface

1) Menu : Display area for visualizations.

2) Legend : Lists the network components available for visualization and controls
their display.
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3) Menu : Commands for performing the majority of visualizer tasks. The menu
items are separated into categories each containing commands and sub-categories.

4) Toolbars : Holds buttons and controls for frequently used performed visualizer
tasks.

5) Customize Buttons : Opens a dialog that allows you to add or remove buttons to
and from the toolbar.

6) Zoom/Hyperbolic selector : Select the radio button for selecting zooming the
network image or applying a fish-eye (center magnified) view.

7) Zoom/Hyperbolic slider : Sets the magnitude of the selected view.
2. DISPLAYING META-NETWORK IN EDITOR
Meta-networks can be visualized in many ways.

Highlight a meta-network. Note we are back in the main ORA interface, not the
Visualizer.

Click the Visualizer button.
Or from the Editor Menu select Visualizations > View Networks > 2D Visualization.

NOTE : The Visualizations menu also contains other display functions for your meta-
networks. Many of which are advanced functions.

3. ADD/REMOVE NODES WITH THE
VISUALIZER MENUS

Actions > Add Node(s) : Allows you to add nodes to existing or new nodesets.
Tools > Node Status : Displays all the information about the selected node.

Tools > Node Locator : Selecting a node from the dialog box will reveal the location
of the node in Visualizer.

Display > Node Shaper : Use this tool to change the size and shape of the selected
node.
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4. ADD NODE IN VISUALIZER WITH NODE
CREATOR

® The Node Creator button is in the left toolbar (item [4] on the ORA Visualizer
interface image above).

In the drop down menu select a nodeset.
Place a check mark in the box. ORA will ask for a name for each new node

Click in the Visualizer to create a new node.

5. ADD LINKS IN VISUALIZER WITH LINK
CREATOR

.\0 The Link Creator button in the left toolbar (item [4] on the ORA Visualizer
interface image above).

Select the network from the dropdown menu to add a link.
Select the weight for new links created.

Click and hold on the source node.

Drag the mouse to the target node

Release the mouse to create a new link.

6. REMOVE NODES OR LINKS IN VISUALZER
WITH LINK ERASER

G; Click Node/Link Eraser is in the left toolbar (item [4] on the ORA Visualizer
interface image above).

Removes node(s) and link(s) from the Visualizer display. Click on a node or a link to
remove it from the display and meta-network.

If the Permanently Delete check box is empty ORA will remove the node(s) ro

link(s) from the display only. The node(s) or links(s) will be retained in the meta-
network.
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If the Permanently Delete check box contains a check mark the node(s) or links(s)
will be permanently deleted from the meta-network as well.

7. SHOW/HIDE VISUALIZER LABELS, LINKS, &
ARROWS

In the display various items can be shown or hidden (item [4] on the ORA Visualizer
interface image above).

&
./ Toggles the display to show/hide the node labels.
B Toggles the display to show/hide the links.

@ Toggles the display to show/hide the node arrows.

8. CHANGE Nodeset COLOR:

You can change the color of an entire nodeset in the Visualizer.
If the Legend is not visible, open it by selecting Tools > Legend.
Click on the color node for a nodeset.

In the color selector dialog box select a new color.

Click [ OK ].

9. DATA REDUCTION STRATEGIES

At times the Visualizer display can be difficult to read. There are multiple ways to
reduce unneeded information temporarily from the display.

9.1 Hide Isolates

You can remove isolates from the display without permanently removing them
from the meta-network.

From the Visualizer menu select Actions > Isolates > Hide Isolate Nodes.

9.2 Remove Isolates

You can permantly remove isolates from a meta-network in two ways:
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From the Visualizer menu select Actions > Delete Isolates > Delete Currently
Visible Isolates. This will remove from the meta-network only those nodes that
are visible.

From the Visualizer menu select Actions > Delete Isolates > Delete Underlying
Isolates. This will remove all isolates from the meta-network.

9.3 Hide Pendants

You can remove Pendants from the display without permanently removing
them from the meta-network.

From the Visualizer menu select Actions > Hide Pendant Nodes.

10. ADD ICONS OR PICTURES

Nodes can be replaced by icons or pictures (50 x 50 pixel max) for easier
identification.

10.1 Icons

Right-Click a node and select Appearance Submenu > Set Picture.
From the drop down menu select a category then click and highlight your icon.

Click [ OK ] when finished, The node will then display the icon

11. CHANGE SIZE/COLOR NODES BY METRIC

Node Appearance > Size Node by Attribute or Measure.

This will scale the size of all nodes by using the attribute or measure selected.
Numbers for each node value are user adjustable.

Node Appearance > Node Color > Color Node by Attribute or Measure

This will color all nodes by using the attribute or measure selected.

Colors for each node value is adjustable.

To reset color and size select Node Appearance > Reset Node Color and Size.
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E:E QuickStart Reports

Reports give you information about your meta-networks. These are the four most
important reports:

Key Entities Ranking : Identifies key entities and groups who, by virtue of their
position in the network, are critical to its operation. More...

Locate Groups : Identifies the groups present in the network using various grouping
algorithms. Algorithms work on unimodal or bimodal parts of the meta-network.
More...

Node of Interest Characterization : For each node specified, finds some important
measures and facts about the node in relation to their network. More...

Twitter : Identifies key tweeters and tweets in a meta-network derived from twitter
data. Characterizes tweets and tweeters. More...

These reports can be initiated using the ORA graphical user interface:
Using the Meta-Network Manager Manager pane:

Select one or more meta networks in the Meta-Network Manager Manager (to select
the first meta-network, left-click on the meta-network name; to add additional meta-
networks ctrl-left-click on additional meta-neworks).

In the editor pane, click the [ Generate Reports... ] then select the desired report
using the Generate Reports dialog.

In the menu bar:
Select Analysis > Generate Report > [ category ] > [ report name ] with categories
and names as follows:

* Key Entities Ranking : Locate Key Entities > Key Entities Ranking

* Locate Groups : Characterize Groups and Networks > Locate Groups

* Node of Interest Characterization : Locate Key Entities > Node of Interest
Characterization

» Twitter : Social Media > Twitter

Either method will open the Generate Reports dialog, which will, by default, use with

the most recently selected report and meta-networks. You may adjust the input meta-
network(s) and report type by selecting the Select Report option in the dialog.
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no Generate Reports - Locate Groups

Select Report Reports: select a report to run from the list or by category.
Measures

MNegative Links Description | Input Requirements | Qutput Formats
Transform Data

Remove Nodes

Meta-Networks: select one or more to analyze in the report.

5l

Identifies the groups present in the meta-netwaork wsing various grouping algorithms.

= (@ select All
o [7] B33 - randomized Network
. [7] 32 - Cooperative Study
] 238 - software_company
[ FE2 - coftware_company - w/lob Category
O FE® - coftware_company - w/lob Category & link weights

To change the report, several methods are available under Reports: select a report to
run from the list or by category.:

1. Select the report name from the pulldown list of reports (in the text area, click

the down-pointing triangle ( ¥ ) then select the desired report from the list).

(Note: If you have already selected a report by typing the name into the text

box as described below, you will need to clear the text to restore the full

report list.)

2. Directly type the report name into the text box. The list of available reports
will be dynamically trimmed to reports that contain the typed characters.

3. Click on the [ Categories ¥ ] button, then select select the appropriate
category and report.

To change the input meta-network(s) use the list under Meta-Networks: select one or

more to analyze in the report

1. To select/unselect individual meta-networks, click the box next to the meta-
network name. A check mark indicates that a meta-network is selected for

analysis.

2. To select/unselect all meta-networks, use the Select All box. Clicking the box

will select all meta-networks if there are any currently unselected meta-

networks and will unselect all meta-networks otherwise.

Detailed help is available for each of the individual reports listed above.
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1. Focus on Actor

One item you need to discover is who is important in a meta-network. To obtain this
information you can run the Key Entities Ranking report. Go to Analysis > Generate
Reports > Locate Key Entities > Key Entities Ranking.

| 23 Generate Reports - Key Entity e

Ranked Entity Parameters
Select the number of ranked nodes to display: 10 %

Select an attribute and value to indicate critical nodes:

ID: | <5elect an attribute...> w  Value:

o | How
7| What
| Where

e | (e

The report will ask you for the number of nodes to display and if you want to use a
particular attribute in the calculation. But the most important selection is the Who,
How, What, and Where. When focusing on actors place a check mark in the Who
only. By default the report lists the top 10. This can be changed when running the
report.

To find out how a particular person is connected run the Analysis > Generate Reports
> Locate Key Entities > Node of Interest Characterization report.
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L& Generate Reports - Sphere of Influence ﬂ 2% Generate Reports - Sphere of Influence ﬂ

Select the parts of the meta-network to analyze.

Reports: select a report from the list or by categary.

Sphere of Influence - Categories » Mode casses to analyze:
Description: For each indvidual, identifies the set of /] Bigent : size 15 %
actors, groups, knowledge, resources, etc, thatinfluence (|| — | Bakaf : size 2 =
and are influenced by that actor. —- 7
Output formats: single meta-network || Event : size 5

| Knowledge : size 9 -

Hetworks to analyze:
Meta-Networks: select one or more to analyze in the

report. /| Agent x Agent

| Foundabon-Prekide- 1-4mperal .

| Foundation-Prelude-2-streeling i

L | Selectal || Ceaxral

| | Foundation-Prejude-3-mycogen -

[ selectan |[ cesrar |
i | Create a meta-matrix from selected nodes and netwarks

Transform: select how to transform the ¥ o 1 O ;

meta-networks prior to running the report. L™ Me=ta-mafrix node dass: | Agent Agent >

¢ Back Mext [ < Back H Next > H Cancel J

&

Begin with placing a check mark next to one or more a meta-networks from the list.
Then click [ Next > ].

In the second window place a check mark next to the Nodeset(s) to analyze. In this
case choose Agent.

All networks which contain any of the nodesets selected appear in the bottom pane.
Having only choosen Agent only the Agent x Agent network appears. Place a check
mark next to Agent x Agent. Then click [ Next > ].
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£ Generate Reports - Sphere of Influence

%4 Generate Reports - Sphere of Influence

g‘

Select one or more ego nodes to analyze. The sphere of
infiuence network contains the ego and its neighbors within
radius. Each ego network is analyzed individually.

Q a0 v/ (¥)
 Agent |

NodelD  |ModeTitle |Comespo.. |C
<setfit.. = |<setfit.. v |<setfit.. =<
| bl
7P daneel_ghv... |daneel_oliv... [0.951448 |0

4 [T ’

| Select v || unSelect v | 1item(s) selected, 15

The radius of a sphere of influence is the maximum number
of links from the ego node to the other nodes. A larger
radius will have more neighbors.

Set aradius: | 14

| [ mext> [ conce |

| < Back

Select the nodes to visualize:
T
T | Cexral |
[¥]Event : size 5
[f] Knowledge : size 9

[¥] Location : size 7
|| Organization : size 4
[] Profession : size 10
[V] Resource : size 4
[¥] Task : size 21

Select an atiribute for node images: <Select an attrbute...

[¥] Return the sphere of influence network to the main in...

|y

s

Next place a check mark next to the agent(s) to track. Then click [ Next > ].

Finally place a check mark next to all the nodes to visualize. Then click [ Next > ].
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53 Generate Reports - Sphere of Influence £

Reports can present ther results in different formats. Each
format produces one or mone files that are saved to a
specified location. When multiple files are created, each
fiename will be an extension of the one you give.

Select the report formats to reate:

| Text

V| HTML
C5v
PawerPoint

Enter a directory in which to save the report:

CEpuiput |_Bowee |
Enter a filename without extension:
keyEntity

The final screen allows you to choose where to sent the results. The two most
common choices are: Text will display it in the Report Tab in ORA. HTML will open
a file in your browser. The browser version is usually best for presentations as it
contains more visual elements.

2. Focus on Region

In addition to finding out who the important agents are in a meta-network the Key
Entities Ranking report can also show you the important locations.

As with Focus on Actor above the check mark should be placed in the Where box
only.

Once the key locations are discovered agents connected to that location can be

analyzed. In time marked data it will also show When those agents were in those
locations.

3. Focus on Time

In the Editor the Measures Over Time allows you to see how a network measures
changes over multiple time periods.
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This requires your data to have time data. Highlight a meta-network and in the Editor
pane to Date:. If the area is blank your meta-network does not have time data and the
function will not run. You can click the [ Click to create? ] button to assign a data to
each time slice.

Below is an example of the type of display viewing two measures over nine time
periods.

Meanre valies Fast Fourier Transfoem Changs Debection
]
1.55
1.5 [ ]
|
| 45 - L ]
| ] ]
125
v
=
= 1.3
sl
= " .
). 35
=3 1
), u -
2 - n
1.15
" [ ]
|
1 ]
.05 .
|
1-Jan Zdan F-Jan ke Jan S-Jan Adan Tedam g-Jan Bdam
Data
| B Hetwork Cantralzation, Column Degres: Sger = Agenl -8 Fadundancy, Columne Agamt -‘-'ie:l'.l

Any networks included in a meta-network can be displayed in the fashion.

In the Visualizer the View Networks Over Time allow you to see how networks
change over the specified time periods.

Each meta-network included should contain nodes and networks named the same.
This is necessary in order for ORA to assess how individual items have changed for
each time period. If a node has a slightly different name then ORA will assume they
are not the same node.

The animated sequence will display the selected networks for each meta-network.

This display is the normal Visualizer display.

Refer to the User Guide for more information.

67



E:E QuickStart Measures

A measure is a function that takes as input a meta-network and outputs a single value
or a vector of values. For more information on the measures see the User Guide.
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E:E General Content

These are pages for information on ORA-NetScenes which is general in nature and
does not pertain to any particular ORA section.

1, 2, or n Mode Data - Creating networks with one, two or multiple nodeset classes.

Actions vs Tasks vs Event - Discriminating between the two node classes in ORA
that represent acting or doing.

Aggregation - Issues in combining network entities.
Beliefs - Belief diffusion.

Change Format - Format and purpose of change lists.
Correlation - Computing correlations.

Cube Analysis - Cube analysis of communicative power.
Delimited Files - Delimiters in flat data files.

Dynamic Network - Dynamic network concepts.

Exponential Random Graph Models-ERGM - Statistical models that help analyze the
structure and properties of social and other networks.

Fast Fourier Transform - Fourier analysis.

Folding Math - Network folding.
Hamming Distance - Computing Hamming distance of networks.

Inference Matrix - Questions and answers about inference matrices.

Large Meta-Networks - Maximum allowable network sizes.

MetaOntology - Standard nodeset classes.
Monte Carlo - Technique employing repeated random sampling.

Moran-I and Geary-C Analysis - Techniques for the measurement of spatial
autocorrelation

Multiple Links in Imported Data - What to do when there is the possibility of
multiple links between the same nodes in a file.

Network Basics - Basic terms for networks.
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Ontology - A brief introduction to ontology.

Parts of Speech - Parts of speech tagging conventions for text.

Reduced Form Networks - Definition, utility and limitations on reduced form
networks.

Regression - Performing regression analysis on networks.
Semantic Network - Semantic networks in ORA.
Simulated Annealing - An optimization heuristic.

Synchronization - Dynamic visualization of editing changes.

WGS84 Maps - Using the WGS84 notation.
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E:E 1, 2 or n Mode Data

Ora can handle 1, 2 or n mode data. A mode is a set of nodes, i.e., a nodeset. Typical
social network analysis handles one mode data (e.g. a people to people network). In
this case, the metrics identify which node in the network are critical. The grouping
algorithms cluster the nodes, (e.g., the people, into groups). Sometimes you have two
mode data such as people by events, (e.g. Davis, Gardner and Gardner's (1941)
classic Southern Women Study). In this case, you can ask questions like who was at
the most events or what events were attended by most people to create two different
one mode networks people to people and events to events. With these one mode
networks you can again calculate all the standard metrics.

In ORA, however, there are additional special metrics such as redundancy, that can
be calculated on two mode data.

With N mode data, you can do all the above, and in ORA there are additional special
metrics such as cognitive demand that calculate a nodes position based on multiple
matrices.

In ORA, nodesets can be cross indexed as being related to agents, organizations,
locations, tasks, events, resources, knowledge, beliefs, roles. If you do this there are
some additional metrics that rely on knowing what nodesets you have that you can
take advantage of (e.g., with locations you can run the locations reports).

In general, all metrics that run on agents also run on organizations and roles. For
tasks and events - there are other special temporal metrics. All metrics that run on
resources also run on knowledge and beliefs. The standard social network measures
run on any square one mode network - however in ORA - some guidance is provided
on how to interpret this based on the type of nodes.

One-Mode

A One Mode dataset uses the same nodeset as source and target such as an Agent x
Agent network.

AL a2 a3
A1

A2
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Two-Mode

A Two Mode dataset uses two different nodesets as source and target such as Agent x
Knowledge.

Multi-Mode

An N Mode dataset uses multiple nodesets set in multiple networks and is
represented as a DyNetML file. The example below consists of three nodesets:
Agent, Knowledge, Resource, etc. with subsequent networks for each. The blanks are
where the opposite network would exist if needed (i.e. the knowledge x agent). These
are usually omitted as the information already exists in the first network. But they
can be included if there is a need.
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B A1 A2 A3 [l k1 k2 k3 [l R1 R2 R3
Al Al Al

A2

A3
. R1 R2 R3
K1

K2

Measures and Their Modes

Measure Mode
Access Redundancy Two-Mode
Actual Workload Multi-Mode
Agent Knowledge Needs Congruence Multi-Mode
Agent Knowledge Waste Congruence Multi-Mode
Agent Resource Needs Congruence Multi-Mode
Agent Resource Waste Congruence Multi-Mode
Agent Socio Economic Power Multi-Mode
Assignment Redundancy Two-Mode
Authority Centrality One-Mode
Average Communication Speed One-Mode
Betweenness Centrality One-Mode
Betweenness Centrality Spatial Multi-Mode

Betweenness Network Centralization

One-Mode




Biological Diversity Index One-Mode
Bonacich Power Centrality One-Mode
Burt Constraint One-Mode
Burt Effective Network Size One-Mode
Capacity Two-Mode
Characteristic Path Length One-Mode
Clique Count One-Mode
Closeness Centrality One-Mode
Closeness Centrality Spatial Multi-Mode
Closeness Network Centralization One-Mode
Clusterinf Coefficient One-Mode
Cognitive Demand Multi-Mode
Cognitive Distinctiveness Two-Mode
Cognitive Expertise Two-Mode
Cognitive Resemblance Two-Mode
Cognitive Similarity Two-Mode
Column Breadth Two-Mode
Column Count Two-Mode
Column Degree Centrality Two-Mode
Column Degree Network Centralization Two-Mode
Column Redundancy Two-Mode
Commmunication Multi-Mode
Communication Congruence Multi-Mode
Communicative Need One-Mode
Complexity Multi-Mode
Connectedness One-Mode
Correlation Expertise Two-Mode
Correlation Distinctiveness Two-Mode
Correlation Resemblance Two-Mode
Correlation Similarity Two-Mode
Degree Centrality Spatial Multi-Mode
Density Two-Mode
Density Classic SNA One-Mode
Diameter One-Mode
Diffusion One-Mode
Edge Betweenness Centrality One-Mode

74




Efficiency One-Mode
Eigenvector Centrality One-Mode
Eigenvector Centrality Spatial Multi-Mode
Exclusivity Two-Mode
Exclusivity Complete Two-Mode
Fragmentation One-Mode
Geodesic Distance One-Mode
Global Efficiency One-Mode
Hierarchy One-Mode
Hub Centrality One-Mode
In-Degree Centrality Two-Mode
In-Degree Network Centralization Two-Mode
Information Centrality One-Mode
Interdependence One-Mode
Interlockers One-Mode
Inverse Closenness Centrality One-Mode
Isolate Count One-Mode
Knowledge Actual Workload Multi-Mode
Knowledge Based Access Index Two-Mode
Knowledge Task Completion Multi-Mode
Knowledge Diversity Two-Mode
Knowledge Exclusivity Two-Mode
Knowledge Load Two-Mode
Knowledge Negotiation Multi-Mode
Knowledge Omega Multi-Mode
Knowledge Potential Workload Multi-Mode
Knowledge Redundancy Two-Mode
Knowledge Under Supply Multi-Mode
Lateral Link Count One-Mode
Link Count Two-Mode
Local Efficiency One-Mode
Location Relevance Multi-Mode
Minimum Speed One-Mode
Network Levels One-Mode
Node Count One-Mode
Node Levels One-Mode
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Organization Agent Knowledge Needs Congruence Multi-Mode
Organization Agent Knowledge Waste Congruence Multi-Mode
Organization Agent Resource Needs Congruence |/ Multi-Mode
Organization Agent Resource Waste Congruence  Multi-Mode
Organization Task Knowledge Needs Congruence Multi-Mode
Organization Task Knowledge Waste Congruence |Multi-Mode
Organization Task Resource Needs Congruence Multi-Mode
Organization Task Resource Needs Congruence Multi-Mode
Organizational Availability Multi-Mode
Out-Degree Centrality Two-Mode
Out-Degree Network Centralization Two-Mode
Overall Role Based Availability Multi-Mode
Overall Task Completion Multi-Mode
Performance as Accuracy Multi-Mode
Personnel Cost Multi-Mode
Pooled Link Count One-Mode
Potential Boundary Spanner One-Mode
Potential Workload Multi-Mode
Radials One-Mode
Reciprocal Link Count One-Mode
Relative Cognitive Dinstinctiveness Two-Mode
Relative Cognitive Expertise Two-Mode
Relative Cognitive Resemblance Two-Mode
Relative Cognitive Similarity Two-Mode
Relative Expertise Two-Mode
Relative Similarity Two-Mode
Resource Actual Workload Multi-Mode
Resource Based Access Index Two-Mode
Resource Based Task Completion Multi-Mode
Resource Diversity Two-Mode
Resource Exclusivity Two-Mode
Resource Load Two-Mode
Resource Negotiation Multi-Mode
Resource Omega Multi-Mode
Resource Potential Workload Multi-Mode
Resource Redundancy Two-Mode
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Resource Under Supply Multi-Mode
Role Based Knowledge Availability Multi-Mode
Role Based Resource Availability Multi-Mode
Role Based Knowledge Multi-Mode
Role Resource Availability Multi-Mode
Row Breadth Two-Mode
Row Count Two-Mode
Row Degree Centrality Two-Mode
Row Degree Network Centralization Two-Mode
Row Redundancy Two-Mode
Sequential Link Count One-Mode
Shared Situation Awareness Multi-Mode
Simmelian Ties One-Mode
Skip Link Count One-Mode
Social Technical Congruence Multi-Mode
Span of Control One-Mode
Strict Knowledge Congruence Multi-Mode
Strict Resource Congruence Multi-Mode
Strong Component Count One-Mode
Task Exclusivity Two-Mode
Task Knowledge Needs Congruence Multi-Mode
Task Knowledge Waste Congruence Multi-Mode
Task Resource Needs Congruence Multi-Mode
Task Resource Waste Congruence Multi-Mode
Total Degree Centrality One-Mode
Total Degree Network Centralization One-Mode
Triad Count One-Mode
Transivity One-Mode
Upper Boundedness One-Mode
Weak Boundary Spanner One-Mode
Weak Component Count One-Mode
Weak Component Memebers One-Mode

References
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E:E Actions vs Tasks vs Events

There are three node classes in ORA that represent acting or doing: Action, Task and
Event. The definitions below show when you would use each one.

Action : The process of doing something. An action could include driving to a store,
submitting a request or activating a machine.

Task : Designed or repeated activities, e.g. it is part of the job description of the
employee to make coffee.

Event : One time happening, e.g. the employer made coffee on December 12th, 2011.
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E:E Aggregation

Space is continuous and distances can be arbitrarily large or small. Networks can
contains relations between discrete entities or vast neighborhoods. Space, like time,
can be discretized to produce networks, but you can't forget about it.

Consider a scientific collaboration network. It could be aggregated by the researchers
in each city. But there no way to distinguish between the researchers at individual
universities in Pittsburgh. You could have collaborations of Pitt-CMU, Pitt-Pitt, and
CMU-CMU. Then there are collaboration between Pittsburgh researchers and Boston
researchers. Again, which university might it be.

NOTE : You need to remember that in aggregation, order doesn't matter. All events
happen more or less at the same time.

Aggregation Issues

You need to disconnect between space and networks. Locations are continuous.
Networks are defined between discrete entities. Are two locations ten meters apart
the same location?
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Aggregation Can Lose Information
Original Dataset

2562
3551
41523
7412

Some Information Loss

25505515
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5.5 4.5 1525
Extreme Information Loss

4.0 4.75 3.5 2.0

What To Do?

You can explore many different aggregations or quantify the risk of false
conclusions. But how much information is not being shown? Is there information
entropy from Information Theory. The example below contains links occurring in
three separate time periods [top image].

EeED
Lo P
Ele 3

Below shows these links in a network over time.

Cai o
I 21 = KR

Aggregated, all three people appear to have links to each other simultaneously.




Before aggregation, the sequence of actions is clear, but not the overall connections.
After aggregation, the total network is clear, but it's unclear when these things
happen.

NOTE : Aggregation works well with information that is not time sensitive. Total
links rather than the sequence of events.
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TT Beliefs

Belief Diffusion is the change in beliefs of actors in a social group over time. Beliefs
cannot be evaluated for truth. Knowledge can contribute to or deny a belief.

Example 1
Belief : Cats are better house-pets for a family than dogs.

Supporting Evidence : Cats tend to live longer than most breeds of dog.

Contrary Evidence : Most cats must have explicit socialization training early if they
are going to be as affectionate as most breeds of dogs.

Example 2

Fact 1 : Cats damage furniture.
Fact 2 : Cats are passive aggressive.
Fact 3 : Cats leave trophies.

=>] don't want a cat!

84



E:E Change Format

Description

NOTE : The first thing to remember is the Change List is for modifying nodes, not
links.

The Change Format is used when you want to:

Delete : Remove a node entirely from the nodeset.

Split : Split a concept into two or more new concepts. (e.g. laptop_computer could be
split into two concepts: laptop and computer). The original concept would remain
unaffected

Add : Create a new node in a nodeset.

Merge : Take the information from two separate nodes and combine it into one node.
Used to clean up nodes with similar, but not exact, names.

Move : Move a node from one nodeset to another.

The Columns

Action : Dictates the action to take on the row. Includes delete remove a node from a
nodeset, split create multiple entries from one node, add create a new node in a
nodeset, and merge combine node names into a single entity.

Total Degree :

Frequency : Number of occurrences of a concept.

TF-IDF : Reflects how important a word is to a document in a collection or corpus.
Current Node Name : Contains the text as it appears in the original node.

New Node Name : Contains the text you want to use as a replacement for the text in
the Current Node Name column. If the New Node Name is blank that means that it

remains the same as the Old Node Name.

Current Node Class : Contains the class as it appears in the original node.
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New Node Class : Contains the class you want to use as a replacement.

Current Nodeset Name : Contains the Nodeset Name as it appears in the original
node.

New Nodeset Name : Contains the Nodeset Name you want to use as a replacement.

Current Node Type : Used to denote whether the concept is specific item (e.g.
President Obama) or a generic item (e.g. American) or leave blank.

New Node Type : Allows the user to change the Node Type of a node

NOTE : ONLY agent, organization, location, event can have a type.

Generic and Specific Type

The generic and specific are the two allowed Node Type values. They provide the
users with some additional information on whether this is a universal or general
concept or a specific concept. The difference between Specific and Generic can be
simply put as the difference between a and the.

Specific : Concepts which reference a specific agent, location or organization. For
example: John Doe is a specific agent, CASOS is a specific organization, and USA is
a specific location.

Generic : concepts which are universal and do not point to a specific agent, location
or an organization. For example: man is a generic agent, health fund organization is a
generic organization, and my room is a generic location.

Where to Use This File

This file is used in the Data Management > Meta-Network Clean... function.

New Change List Support

Integration of ORA and AutoMap formats are improved by use of the Change
Format. Deleting, Merging, and Moving nodes is greatly simplified. ORA and
AutoMap both use this format.

How Is It Used?

When nodes are deleted, merged, and moved within the Node Editor in ORA, these
operations are recorded internally in a Change List that can then be exported. Also,
existing change lists can be loaded and applied to the Node Class within the editor.
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There is one change list per meta-ontology. For example, editing the Agent : Friends
Node Class will modify the change list for the Meta-Ontology Agent. If you move to
another meta-network and edit its Agent : Enemy Node Class, then it will also
modify the Agent change list. You need to manually clear the change list, as

otherwise the changes are just accumulated.

Here is the support in the GUI:

Select a meta-network, expand it in the Meta-Network pane, select a nodeset, and

click on the Clean dropdown arrow:

-

3 *ORA-NetScenes 2.0.0-K

==

l. File Edit Preferences Data Management Generate Metworks Analysis Simulations Visualizations Help

ECIEEF Y

Meta-Network Manager # X pOx | Doo Node Class: agent # x »
= E38 2010/01/01 00:00:00 * | |[infe | Editor
soe event : size 2 = B>
soe knowledge : 52877 | Mode|D  |Node Title |alias Type Nodes
=as location : sze 310 <set fit... = |<setfit... quseLﬂL.. ‘-[<5elﬂt... = Create
S orgamRon ! diane_sawyer |diane_savyer | specific - 2
ooo respurce @ siee 11 an br T don b T T oifie E
ooe task: size 17 geor —_— 'J‘:‘ i i) A8 :SIE
1" agent x agent dodloms  |delailoma | |omedific
*3* apentx event 3 _|amakd_gch... 1ameld s, | et
*1* agent x kmowiedge | |richard_hal... |richard_hol... | specific T
*1* apent x location | |pervez_mu... |pervez_mu... | spacific | Cean » |
*1* apent x organization | |hamad_karzai |hamad_karzes | specific Deduplication
+ agent x resource L] |mshmoud_... |mahmoud ... | | speacific Apply change list
agent x task 1
*1* event x kation — e i, JEicE i i View changes
*+* event x task : = e | specthc Save changes
] |kevin_rudd  [kewin_rudd specific ;
T* knowledge x event - T R T ram—r—— = s Entere Meta-Metwork
= | seect v || unsSelect * | 0item(s) selected, 108 visble, 108 total. Delete

e

These are the different options:

Deduplication : Opens a dialog that has existed for a while and that lets one find
nodes that are duplicates based on the similarity of their IDs or Titles. The nodes can

then be easily merged.

Apply change list : Prompts for a change list file and applies it to the Node Class.

View changes : View the record of the node Merge, Move, Delete operations
performed to the current meta-ontology. From within this dialog, one can clear the

list.

Save changes : Exports the current changes to the Change List format, and this can

then be used in AutoMap or applied later in ORA.
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Entire Meta-Network : Opens up the Text Analysis Cleaner and allows you to work
on the whole meta-network.

NOTE : The Delete, Merge, and Move buttons have been made simple buttons.
These otherwise have not been changed.

You can think of the Change List as simply a log of the operations performed on the
Node Class during the ORA session.
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E:E Correlation

Correlation can be found in the QAP/MRQAP Analysis report.

Below are two networks which contain the same nodes but different links.
Correlation wshows what needs to be changed to go from one network to the other.
Then the mean and the standard deviation will be presented.

Network 1
A
C
ABCDE
A0I11 10
B100000
C10001
DO 0001
E11110
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Network 2

>

b—\OOOOw
HHOOOO

HoOw»
N =N )
© oo o g
oo = o o

String

Both networks are converted into strings. The table shows the differences between
the two strings.

0111010000100010000111110

0001010000100010010011100

Calculation

The report will give the results for their differences.

Mean Std. Dev. Correlation
0.44 0.51 0.60
0.32 0.48
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E:E Cube Analysis

Cube Analysis of communicative power: Concept
Embedding

Communication depends on asking questions about how different people use words.
It is a way of locating Common Ground.

* Do people use same words

* Do people use same words in same way

* Do people evoke the same concepts

* Do people link the same concepts in the same way
* Are the same disciplines employed

* Are the same journals, trade magazines, etc. read

Three key communicative dimensions.

Intensity/consensus : Weighted degree or number of graphs of individual's mental
models or number of reports the tie is present in.

Conductivity : in-degree*out-degree or betweenness
Density : degree

Most words will be low on all three dimensions. Words that stand out on any one
dimension will have extra communicative power. Messages containing such words
will be more persuasive.
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F Y

Betweenness

The Cube

emblems

factoids

standard
symbeols

ordinary
wiords

stereotypes

placeholders

allusions

Prototypes

4 Total Degree

culture social
><: structural
personal vogue
bol i
stereotype syrmio cansitied negotiable
factoids
high prototype |embler place-holder |
a-structura
FREQUENCY
low TOTAL DEGREE
ordinary uzzword
il d > i
concept ‘< Tagh ™ TR task-specific
BETWEENNESS
general emporal
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General: Ordinary Word

sense of frustration

expansion

. contradictory
maddeningly B st

Factoid

F 4 Density
3 Conductivity
4 Consensus

93



Placeholder

/ 11 Density

49 Conductivity
2 Consensus

Assasination M

Buzzword

Assassinations
of
RFK & King

right-wing 4 Density
e " Consensus

Watergate Iran-Contra

94



Emblem

fights
injustice good guy
. 5 Density
Kevin 25 Conductivity
Costner 5 Consensus

decenc
hero y
Stereotype
16 Density
Capra-style 0 Conductivity

10 Consensus
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Standard Symbol

15 Total Degree
120 Betweenness
8 Frequency

Allusion

15 Total Degree
0 Betweenness
8 Frequency
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Illustrative Concept

5 Total Degree
6 Betweenness
1 Frequency

5
Promotes x
Social Resource
Interaction Encourage
hall
activities

Summary of Cube Analysis

* Texts can be coded as networks

* Networks represent the mental model

* Coding texts as mental models focuses on meaning

* Concepts have position in texts

* Examining positions focuses on communicative power
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I1 Delimited Files

Excel, when reading in a flat file (i.e. txt or .csv), is sensitive to the kind of delimiter
used. In the American version of excel, it assumes that a comma or tab is used to
separate columns. In other versions, it often assumes that a semicolon or tab is used
to separate columns. This is because in many other languages the comma is used as a
period in showing the price of items.

AutoMap and ORA export data as comma separated and can import comma
separated data. This means if you are reading into or reading from a non-American
version of excel you may have problems.

Reading in the.csv file into Excel that uses something other than commas will cause
the data to appear as a set of text in column A. There are two ways to fix this.

NOTE : And if you data contains commas change to another character before
changing the delimiting characters to commas.

First read the file into a text editor and globally change all the delimiting characters
to commas.

Second read the file into excel and use the Text to Columns function and use a
different delimiter.

Excel Example

Let's start with a simple three line file using semicolons as delimiters.

NOTE : Remember, data can be separated with a variety of characters. This
procedure allows you to import data with any of them.

100;apple;red
101;lime;green
102;lemon;yellow

Opening this file in Excel will place each line of text into a single cell. You need to
separate this into individual columns.
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P ™

@ cormmalelimited - Copy.cav - Microsoft Excel = = x

Al - {:‘ _fr| 100;apple;red ¥
2 B | ¢ | b | E F I
1 |100;applefred
-2 10Llime;green
3 102 lemon;vellow
4|
4 4 » ¥ | commaDelimited - Co ¥4l '
Ready | | (O

k.

Select the cells you want to convert then click the Data tab. Click the Text to
Columns function.

= T 5 cornmalelimited - Copycn - Micnasoft Excel B

Hame II‘ISEH: P!QE Emut Fnrmuln D!H .

B Q |LB] Connections 2l E \T Clear

”EE j' % Group r  #

Get External| Refre e 1 Fil % Rty Text to S nandeE

mia sh ber e FUEForve o

Data * A~ =@ EditLinks A ‘-ﬁrManmd Columns Buplicates 52~ || Ff] subtatal
Conmections Sort & Fitker Diata Tools Dutline

Acrobat (7

=

This brings up the Convert Text to Columns Wizard. Make sure the Delimited radio
button is selected. Then click [ Next > ].
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Convert Text to Columns Wizard - Step 1 of 3 @

The Text \Wizard has determined that vaur data is Delimiked.
If this is correck, choose Mext, or choose the data type that best describes your daka,
Original data type

Choose the file tyvpe that best describes your daka:
@ D d - Characters such as commas or tabs separate each field,

e

Fixed width - Fields are aligned in columns with spaces between each Field.

Preview of selected data:

00;apple:read
O0l;lime;green
O0Z;lemon:yellonwr

| Cancel | [ Mexk = ]| Einish |

Under the Delimiters header make sure the Semicolon box contains a check mark. In
the Data previewarea it will show you what your data will look like after the
conversion. Click [ Next > ].
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Convert Text to Columns Wizard - Step 2 of 3 @

This screen leks wou set the delimiters wour data conkains, You can see how yaur kext is affected in
the preview below.,

Delimiters

| Tab
| semicalon Treat consecutive delimiters as one

Camma
- Text gualifier; | " Izl
Space

Qther:

Data preview

aa pple ped "
ol ime reen
oz emon fFellow

| Cancel

Lastly you can do some final tweaks to how your data will be converted if you want
such as your data format or a different destination. In this example we want the data
to be inserted back into the original starting cell. Click [ Finish ].
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Convert Text to Columns Wizard - Step 3 of 3 @

This screen lets wou select each calumn and set the Daka Farmat,
Column data Format

@ General . . _
General' converks numeric values to numbers, date values to
dates, and all remaining walues to text,

Opas o[

(71 D nat jrpart calurn (skip)

() Text

Destination: | $a$1 E3

Data preview

Cancel ][ < Back

Each piece of data now resides in a separate cell.

-

) - E = Delimited - C , Y B _ B
{ °E \ 9 =2 cormmalelimite opy.Cv i
_/ Home |Insert | Page Layc| Formulas | Data | Review | ‘iew | .&.crnhatllg}} - | X
A ~ f | 102 .
1 100fapple red -
2 101lirme green =
3 102lleman  yellow
4
]
3
M 4 » | commaDelimited - Copy .~ ¥ o | = -
Average: 101 Count:3  Sum:303 | B8 (0] (1) 100% (=) [ Sz

The new file can now be imported into ORA through the Data Import Wizard.
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E:E Dynamic Networks

In ORA the primary data object is the meta-network, which is a multi-mode, multi-
link, multi-level network. This page describes a container class for grouping meta-
networks, the dynamic meta-network. A dynamic meta-network is a structured
collection of meta-networks.

Networks are representations of the connections between entities, where entities can
represent any real or abstract "thing". The meta-network in ORA structures network
data to facilitate dynamic network analysis (DNA) a scientific field that brings
together many forms of traditional network analysis:

* DNA looks at multiple networks simultaneously, thus the "meta-network" is
the unit of analysis.

* Agent-based modeling and other forms of simulations are often used to
explore how networks evolve and adapt as well as the impact of induced
changes (interventions) on those networks.

* The connections (links) in the network are not binary; in fact, in many cases
they represent the probability that there is a link.

Dynamic meta-networks provide a way of grouping meta-networks together to record
network evolution or change.

Dynamic Meta-Network Components

The hierarchy of components that make up a dynamic meta-network, are described
below in order from low to high:

Node

A node represents an individual "thing", either material or immaterial, such as a real-
world item (person, place, tool), a concept or belief (process, procedure, system) or
any other unit of interest (a word, event, geological era). Nodes can have additional
information appended as attributes, for example a node representing a person might
have an attribute called "Age".

Nodeset

A nodeset is a group of similar nodes (e.g. people, places, knowledge) which can
optionally be labeled by a set of common categories (the nodeset class). Multiple
nodesets can be assigned to the same nodeset class. For example a representation of a
soccer league might use one nodeset per team, with each team nodeset labeled as
nodeset class "Agent". All nodes in an ORA meta-network are assigned to nodesets
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and the nodeset class is often used to identify nodesets for specialized analysis
techniques.

Network

A network shows how the nodes contained in nodesets connect to each other. A link
shows a connection or relation between one or two nodesets.

Meta-Network

A meta-network incorporates both nodesets and networks into a unit. Intrinsically,
the contents of a meta-network are considered to be related although the nature of a
relationship is defined by the user. Meta-networks are the foundation for dynamic
network analysis (DNA).

A meta-network may be given an optional timestamp, the meta-network time.

Dynamic Meta-Network

A dynamic meta-network is a container for meta-networks. Constituent meta-
networks in a dynamic meta-network generally use the meta-network time value to
indicate ordering (although this is not strictly required and some, none or all
constituent meta-networks can be timestamped). Dynamic meta-networks facilitate
dynamic network analysis, particularly analysis of network change over time.

Certain ORA analytical tools are designed to take dynamic meta-networks directly as
input and dynamic meta-networks are often a convenient way of organizing meta-
networks. ORA permits users to group meta-networks into dynamic meta-networks
and to extract meta-networks from dynamic meta-networks at will.

The conceptual diagram below shows a simple dynamic meta-network changing over
time:
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S1: 2 agents share 1 location

S2 : They move apart to separate
locations

S3 : A 3rd connected agent is
detected at its own location

S4 : 2 of the agents meet

S5 : The 3rd joins at same locale
S6 : One agent disappears

In the example above, the six constituent meta-networks represent successive time
periods (S1...S6). Each meta-network contains two nodesets: agent and location and
two networks: agent x agent and agent x location. The use of meta-networks with a
common structure is characteristic of dynamic meta-networks but is not required.
During each time interval, the network links change, tracking the connections
between agents and locations.

An ORA implementation of the example dynamic meta-network, might look as

follows:

105



55 Meta-Network Manager‘ u S1

Meta-Network Manager ¢ X ¢ O x
=B & S Dynamic Meta-Network Sample
=he gy

- oom Agent: size 2

ooo Location : size 1
- *® Agentx Agent
- %$* pgentx Location
438 52

_]m 33 powered by ORA-NetScenes

- |mem Agent: size 3 2D visualization of time period S1.
- ooo | gcation : size 3

*3° AgentxAgent
*3® AgentxLocation
el 54

HEed S5

+-43E s6

Find: @ @ [EF

Iml.---[f

Dynamic meta-network shown in the Meta-Network
Manger pane.
In the above instantiation of the example dynamic meta-network, the dynamic meta-

network is marked with an icon of a clock overlaying a network (m) while the
constituent meta-networks are marked with the meta-network icon (m). Each time
period is represented by a separate meta-network, named and timestamped as S1, S2,
...S6. Each meta-network contains the nodesets Agent and Location which are used
to define two networks, Agent x Agent, which shows links between agents and Agent
x Location, which shows Agent location. Agents have only one location per period in
this example.

Note that the nodeset and network sizes are variable in the instantiation; this is
allowed as is a fixed size representation. In the illustration above, during period S1
there are two agents and one location and by period S3, the number has increased to
three for each nodeset. The 2D visualizer allows the user to visual the constituent
meta-networks in succession.
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Useful Dynamic Meta-Network Concepts and
Procedures
Meta-Network Time Types

Meta-networks can be timestamped and dynamic meta-networks are routinely
constructed from timestamped meta-networks (although this is not an absolute
requirement; constituent meta-networks may have no time value assigned). The
meta-network time supports two types of time values:

* Date — Time values are recorded using the notation of the Gregorian calendar
for dates and Coordinated Universal Time (UTC) for time.

* Period — Time values are arbitrary strings (e.g. "early”, "middle", "late"). Note
that ORA organizes time period strings in lexicographical order (also known
as dictionary order, a generalization of alphabetical order) so the above
example would be ordered as "early", "late", "middle" in the dynamic meta-
network.

The duration covered by a meta-network is not encoded (a meta-network might cover
observations over the period of a minute or decades, depending on the input data and

how the user constructed the meta-network).

See Meta-Network Time Notation for further information.

Aggregation

When creating dynamic meta-networks from timestamped data, ORA will create a
meta-network for each distinct time value. Aggregation allows creation of a meta-
networks (and dynamic meta-networks) where a range of time are merged into a
single meta-network. For instance, it may be desirable to aggregate email messages
by day or disease mortality by year.

See Aggregation for further information.

Keyframes and Deltas

A dynamic meta-network contains a series of meta-networks, which are used to
represent change. ORA uses two methods to store meta-networks in a dynamic meta-
network:

* A Keyframe acts as a starting point, or a snapshot of what the meta-network
looks like at any given time. It doesn't care what came before or will occur
after. A keyframe is marked with the meta-network icon (m) in the meta-
network manager.

107



* A Delta is a set of instructions on how to change the meta-network. It reviews
what came before it, applies a set of changes, and displays the revised meta-
network. A delta is marked with the delta icon (“) in the meta-network
manager.

A dynamic meta-network may contain keyframe, deltas or a combination of the two.
The biggest advantage of deltas is that they require less information (and space) than
keyframes. Keyframes contain every node and network for each time slice. Deltas,
on the other hand, only store information about individual changes between time
slices.

See Deltas and Keyframes for further information.

Creating Dynamic Meta-Networks

Dynamic meta-networks can be created in multiple ways using ORA. There are two
general methods.

* Merging Meta-Networks — Meta-networks present in the Meta-Network
Manager are merged into a dynamic meta-network. The meta-network time is
used to order the meta-networks and aggregation can be performed at
dynamic meta-network creation time.

* Direct From Data — Network data is read from files or data sources directly
into a dynamic meta-network using the Data Import Wizard, with individual
meta-networks created based on time values from the data source.
Aggregation can occur as the input data is scanned.

See Create Dynamic Network for further information.

Saving Dynamic Meta-Networks

Dynamic meta-networks can be saved in DyNetML format, which will preserve the
complete structure in a single XML format file. Dynamic meta-networks can also be
exported in other data formats, such as character delimited files (e.g. CSV) for
potential use in other tools but the exported copy will not fully preserve the internal
structure of the dynamic meta-network and may produce multiple output files.

Viewing and Changing Meta-Networks

The 2D visualizer allows the user to visual each time period in succession, with
manual or automatic progression between the periods.

The ORA editor allows the user to modify dynamic meta-components in the same
manner as meta-networks. In addition, meta-networks can be decombined from a
dynamic meta-network by simple copy and paste operations.

108



If you want to copy individual meta-networks (keyframes or deltas) to use as regular
meta-networks then:

In the Meta-Network Manager pane:
1) Select meta-networks in the dynamic meta-network.
2) Press Ctrl+c to copy those meta-networks.

3) Select outside the source dynamic meta-network (or close the dynamic meta-
network).

4) Press Ctrl+v to copy them into the Meta-Network Manager pane.

NOTE : Deltas will automatically be converted to regular meta-networks (i.e.
keyframes) when pasted.
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E:E Deltas and Keyframes

A dynamic meta-network contains a series of meta-networks, which are used to
represent change. ORA uses two methods to store meta-networks in a dynamic meta-
network, keyframes and deltas.

The Difference Between Deltas and KeyFrames

A Keyframe acts as a starting point, or a snapshot of what the meta-network looks
like at any given time. It doesn't care what came before or will occur after.

A Delta is a set of instructions on how to change the meta-network. It reviews what
came before it, applies a set of changes, and displays the revised meta-network.

For example:

Keyframe Representation Delta Representation
Initial State : Nothing Initial State : Nothing

)

KeyFrame : 3 nodes, 3 links .‘ Delta : +3 nodes, +3 links

*—

KeyFrame : 6 nodes, 9 links Delta : +3 nodes, +6 links

o

KeyFrame : 6 nodes, 6 links \ Delta : -3 links
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"o eo"

KeyFrame : 8 nodes, 12 links » | Delta : +2 nodes, +6 links

A

The biggest advantage of deltas is that they require less information (and space) than
keyframes. Keyframes contain every node and network for each time slice. Deltas,
on the other hand, only store information about individual changes between time
slices.

NOTE : Change in the first keyframe do not affect the following keyframes. But with
deltas changes in the initial keyframe are taken into account by following delta.

The Info Tab

When you highlight either a meta-network or a delta you will see different
information in the Info Tab. A meta-network will display the exact count of nodes,
links, and other network information.

111



%38 Keyframe: Raiders, part 12-tanis-nazi_dig # X o 515

Meta-MNetwork Mame |Raiders, part 12-tanis-nazi_dig

Meta-Network Time 1936/~ | November || 2212 at |08:00:00 2 (@ Date () Period

[ ._é, Generate Reports... ] [ "> Visualize - ] E Measure Chans...
General statistics:
Source count: 0
Modeset count: 2
Mode count: 28
Metwork count: 1
Total density: 0.02924
Link statistics:
All links: 3
All link values: Binary
Maon self-loops: 3

Mon self-loop values: Binary

Self-loops: 0
Sel-loop values: Binary

Component statistics:

Isolates: 21

Dyads: 1

Triads: 0

Larger: 1

Larger sizes: Min: 5, Max: &5, Mean: 5, Stddev: 0

The delta, on the other hand, will display only the changes that occurred between
itself and the previous meta-network/delta. Displayed are the number of items
Added, Modified, and Removed.
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% Delta-Meta-Network: Raiders, part 13-tanis-marions_tent 2 X A0 %

Delta-Metwork Name |Raiders, part 13-tanis-marions_tent

Delta-MNetwork Date | 1936-11-22 11:00:00

2% Visualize ~ | |

| | &) Generate Reports... |

Statistics:

Added Modified Removed

Modesets: 0 0 0
Modes: 0 0 0
Links: 1 0 1
Metworks: 0 1 0

Specifying Delta or Keyframe Representation

The representation used for constituent meta-networks in dynamic meta-networks is
established when the dynamic meta-network is created.

* Merging Meta-Networks — Users can choose between delta and keyframe
representation for individual meta-networks.

* Direct From Data — The entire dynamic meta-network is represented with
either deltas or keyframes based on a user-set parameter. All constituent meta-
networks use the same representation.

See Create Dynamic Network for examples.
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E:E Create Dynamic Network

A dynamic meta-network is made up of multiple meta-networks. Dynamic meta-
networks can be created in multiple ways using ORA. There are two general

methods.

* Merging Meta-Networks — Meta-networks present in the Meta-Network
Manager are merged into a dynamic meta-network. The network time is used
to order the meta-networks and aggregation can be performed at dynamic
meta-network creation time.

* Direct From Data — Network data is read from files or data sources directly
into a dynamic meta-network using the Data Import Wizard, with individual
meta-networks created based on time values from the data source.
Aggregation can occur as the input data is scanned. Some of the Data Import
Wizard methods supporting direct dynamic meta-network creation are:

Table of network links

Advanced Table

Ego network transition table

Twitter data — A dynamic meta-network is automatically created, with
optional aggregation.

VK data — A dynamic meta-network is automatically created, with
optional aggregation.

JSON data

Email — A dynamic meta-network is automatically created, with
optional aggregation.

Examples of each import type are shown below:

Merging Meta-Networks: Raiders of the Lost Ark

In this example, a set of previously created meta-networks are combined into a
dynamic meta-network using the ORA GUI.
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+-£33- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,
+m- Raiders,

part 01-Peru

part 02-new_enagland

part 03-san_francisco

part 04-nepal-raven_saloon-1
part 05-nepal-raven_saloon-2
part 06-nepal-raven_saloon-3
part 07-cairo-sallahs_house
part 08-cairo-streets

part 09-cairo-bar

part 10-cairo-streets

part 11-cairo-sallahs_house
part 12-tanis-nazi_dig

part 13-tanis-marions_tent
part 14-tanis-indys_dig

part 15-tanis-marions_tent
part 16-tanis-indys_dig

part 17-tanis-airstrip-1

part 18-tanis-airstrip-2

part 19-desert_road

part 20-cairo-omars_square
part 21-cairo-docks

part 22-bantu_wind

part 23-bantu_wind_and_sub
part 24-greek_isle-road

part 25-greek_isle-tabernacle

part 26-greek_isle-tabernacle-after_opening

pan 27-washington_dc
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I split up The Raiders of the
Lost Ark into 27 parts and
created a meta-network for

each. These contain nodesets

for agent, locations,
resources, knowledge, and
tasks. The Nodeset Names
contained in each meta-
network are identical but
only appear in meta-
networks where they have
active links.

Example : Bellog, the evil
archaeologist, appears in
Raiders, peru but is absent
until eight meta-networks
later in Raiders, cairo-bar.

To create a dynamic meta-
network highlight all the
meta-networks you want to
include. Right-Click on any
of them and select Create
Dynamic Meta-Network.



| £ | Dynamic Meta-Network Importe u

Specify for each meta-network an id, date, and whether to import it as a keyframe or a delta.
The date format is: yyyy-MM-ddTmm:hh:ssX. There is a UTC time offset of two digits.

Example dates strings are: 2001 (i.e. the year 2001), 2001-07 (i.e. July 2001), 2001-01-01T09 (i.e. January 1,
2001 at 9:00am), 2001-01-01T09-01 (i.e. January 1, 2001 at 9:00am offset minus one hours fram UTC).

To use time period strings click ‘Dates are time period strings’.

Meta-Netwaork Mame

Meta Date

Import as keyframe?

Raiders, part 01-Peru 19836-11-01T12:00:00-05 v
Raiders, part 02-new_england 1936-11-07T12:00:00-05
Raiders, part 03-san_francisco 1936-11-14T12:00:00-05
Raiders, part 04-nepal-raven_saloon-1 1836-11-17T20:00:00-05 v
Raiders, part 05-nepal-raven_saloon-2 1836-11-17T20:30:00-05
Raiders, part 06-nepal-raven_saloon-3 1936-11-17T721:00:00-05
Raiders, part 07-cairo-sallahs_house 1836-11-20T12:00:00-05 v
Raiders, part 08-cairo-streets 1836-11-20T15:00:00-05
Raiders, part 08-cairo-bar 1936-11-20T16:00:00-05
Raiders, part 10-cairo-streets 1936-11-20T16:30:00-05
Raiders, part 11-cairo-sallahs_house 1836-11-20T22:00:00-05
Raiders, part 12-tanis-nazi_dig 1836-11-22T08:00:00-05 v
Raiders, part 13-tanis-marions_tent 1936-11-22T711:00:00-05
Raiders, part 14-tanis-indys_dig 1936-11-22T20:00:00-05
Raiders, part 15-tanis-marions_tent 1836-11-22T21:00:00-05
Raiders, part 16-tanis-indys_dig 1836-11-23T00:00:00-05
Raiders, part 17-tanis-airstrip-1 1936-11-23T08:00:00-05
Raiders, part 18-tanis-airstrip-2 1936-11-23T09:00:00-05
Raiders, part 19-desert_road 1836-11-23T10:00:00-05
Ralders, part 20-cairo-omars_square 1936-11-23T16:00:00-05
Raiders, part 21-cairo-docks 1936-11-23T20:00:00-05
Raiders, part 22-bantu_wind 1936-11-23T23:00:00-05 v
Raiders, part 23-bantu_wind_and_sub 1936-11-24T12:00:00-05
Raiders, part 24-greek_isle-road 1936-11-25T12:00:00-05 v
Raiders, part 25-greek_isle-tabernacle 1936-11-25T20:00:00-05
Raiders, part 26-greek_isle-tabernacle-after_opening | 1936-11-25T21:00:00-05
Raiders, part 27-washington_dc 1936-12-04T12:00:00-05 v

HEEDEEEDDEREEDEDEEEEEEEDEBEE

["| Dates are time period strings
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In the Dynamic Meta-
Network Importer it lists each
meta-network, the date, and
whether you want it to be a
meta-network [check mark]
or a delta [no check mark].

Duplicate dates are not
allowed and will cause the
import to fail. The dynamic
meta-network organize the
dynamic meta-networks in
date/period order.

The far right column is used
if you find the need to remove
a meta-network before you
move on to the creation
process. Click the [I] to
delete a meta-network before
importing.



[=- ¥4 - Dynamic Meta-Network When finished you will see

1232 Raiders, part 01-Peru an new meta-network in the
-i----c'o Raiders, part 02-new_england Meta-Network Manager
-i----c'o Raiders, part 03-san_francisco pane. This icon has the
+m Raiders, part 04-nepal-raven_saloon-1 clock overlay signifying it
+'3'o Raiders, part 05-nepal-raven_saloon-2 isa dynamic meta-network.
+-95 Raiders, part 06-nepal-raven_saloon-3

+§§3 Raidersppart D?—c:irn—salla;s house The Keyframe meta-
e ' _ - networks carry the standard
+ 'z Raiders, part 08-cairo-streets meta-network icon (m)
-!----'3'0 Raiders, part 09-cairo-bar created from the items

-j—---cb Raiders, part 10-cairo-streets check marked in the

+'3'o Raiders, part 11-cairo-sallahs_house Importer window. In the
+-432 Raiders, part 12-tanis-nazi_dig main editor page the

-i----c'o Raiders, part 13-4anis-marions_tent statistics will be displayed:
+}-% Raiders, part 14-tanis-indys_dig Source count, Nodeset

_i_...oo Raiders, part 15-tanis-marions_tent count, Node count, Link
_i_...oo Raiders, part 164tanis-indys_dig count, Network count, and
+'3'o Raiders, part 17-tanis-airstrip-1 Total density.

+'3'o Raiders, part 18-tanis-airstrip-2 The Deltas carry the green
-g----c'o Raiders, part 19-desert_road and orange circle icons (%).
-!----'3'0 Raiders, part 20-cairo-omars_square When selected, the main
-g----c'o Raiders, part 21-cairo-docks editor page the Operation

+ £33 Raiders, part 22-bantu_wind Statistics will be displayed
+-% Raiders, part 23-bantu_wind_and_sub on the main editor page.
+m Raiders, part 24-greek_isle-road This consists of additions,
J:r...cb Raiders, part 25-greek_isle-tabernacle modifications, and deletions
- Raiders, part 26-greek_isle-tabernacle-after_opening| ~ Of nodesets, nodes, links,

and networks.

+m Raiders, part 27-washington_dc

Direct from Data: Welsh Canals

Using the ORA Advanced Table format, a single input file is used to create a
dynamic meta-network of the Welsh canal network as it evolves over time (the data
reflects the descriptions present in Wikipedia in 2016). The input file is used to
create:

* A dynamic meta-network "Welsh Canals" containing:
* One meta-network per decade with:
* "Location" nodeset of places with the attributes:
* Canal (may contain multiple values since more than one
canal may serve a location)
» Latitude
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* Longitude

* "Route" matrix (Location x Location) coding canal
connections

For a detailed description of the input file and import process, see the Advanced
Table description.

The data file contains records indicating canal links between places, along with the
time(s) the link existed.

Columns in the Welsh Canals Dynamic Meta-Network Input File

Column | Used for Content and Notes
Name
Canal Attribute Name of canal.
Canal Set to "Organization". Not used in this example. Available
Nodeset to create a canal to place network.
Canal Attribute |Set to "Canal".
Attribute
Name
Canal Attribute |Set to "Text".
Attribute
Type
Place 1 Attribute, Name of a location on a canal. Case sensitive and must
Network |match all other instances in the Place 1 and Place 2
columns. Creates nodeset entries.
Place 1 Attribute, |Set to "Location".
Nodeset Network
Place 1 Attribute |Set to "Latitude". (Default name for geographic visualizer.)
Latitude
Attribute
Name
Place 1 Attribute Set to "Number".
Latitude
Attribute
Type
Place 1 Attribute |Decimal latitude value for Place 1.
Latitude
Value
Place 1 Attribute |Set to "Longitude". (Default name for geographic
Longitude visualizer.)
Attribute
Name
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Place 1 Attribute  Set to "Number".

Longitude

Attribute

Type

Place 1 Attribute  Decimal longitude value for Place 1.

Longitude

Value

Place 2 Attribute, Name of a location on a canal. Case sensitive and must

Network | match all other instances in the Place 1 and Place 2

columns.

Place 2 Attribute, [Setto "Location". Redundant to Place 1 Nodeset, included

Nodeset Network for clarity.

Place 2 Attribute  Set to "Latitude". (Default name for geographic visualizer.)

Latitude Redundant to Place 1 Latitude Attribute Name, included

Attribute for clarity.

Name

Place 2 Attribute  Set to "Number". Redundant to Place 1 Latitude Attribute

Latitude Type, included for clarity.

Attribute

Type

Place 2 Attribute Decimal latitude value for Place 2. (Not redundant; Place 2

Latitude may or may not be duplicated in the Place 1 column.)

Value

Place 2 Attribute |Set to "Longitude". (Default name for geographic

Longitude visualizer.) Redundant to Place 1 Longitude Attribute

Attribute Name, included for clarity.

Name

Place 2 Attribute | Set to "Number". Redundant to Place 1 Longitude

Longitude Attribute Type, included for clarity.

Attribute

Type

Place 2 Attribute  Decimal longitude value for Place 2. (Not redundant; Place

Longitude 2 may or may not be duplicated in the Place 1 column.)

Value

Network Network | Name of network, "Route" in this example (which contains
a single network).

Link Weight Network Link value for segment, set to 1.

Dates Dynamic |Dates for existence of given a canal segment, by decade.

Network

Uses first and last year and the first year of each
intervening decade. For example "1790;1800;1810;1818".
Note that gaps in service of less than one decade will not
be visible. Since the Advanced Table importer can
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aggregate dates, the date values could be at lower level of
granularity (e.g. year).

Notes Miscellaneous information, not used here but could be
added as an attribute.

To input the file, use the Data Import Wizard's Advanced Table option to define the
networks and attributes contained in the input file. Nodesets and matrices will
automatically be created as necessary. In the example case, a dynamic network
containing three attributes (appended to one nodeset) and one network per time
period will be created.

In the first step, the input files is identified, the networks to create are defined, the
location of and format of dates is specified (dates values are years) and the
aggregation period is set (decades). In addition, the type of meta-network built is
specified as keyframe (default) (in the image below, Create deltas is unchecked).

Step 1: Select a file containing table data with column headers:
C:\Users\na22\Documents\CASOS_Projects\ORA\ORA_Help\ORA_Help_Test_Files\Import_Advanced_Table\Welsh_Canals.csv

Step 2: Define networks and attributes based on the columns:

Networks | Attributes

Source Class Source Nodeset Source Node Target Class Target Nodeset Target Node Link Value Network

Select... v|PIacel Modeset | Place 1 ¥ | Select... w | Place 2 Nodeset + | Place 2 | Link Weight w | Network V‘ &8
Dynamic meta-network date: Dates +| Date format: Yy ~ [ | create deltas
Aggregate by 10/5 .Year(s) -

Create new nodes for unrecognized node names

[ Cancel H < Back ] Next > || Finish |

Next, any attributes required defined. In this instance, since the canal network has a
physical manifestation, location data is added as attributes to the places that form
nodes on the networks.
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&5 Import Data into ORA-NetScen ! )

Step 1: Select a file containing table data with column headers:
C:\Users\na22\Documents\CASOS_Projects\ORA\ORA_Help\ORA_Help_Test_Files\Import_Advanced_Table\welsh_Canals.csv:Welsh_Canals

Step 2: Define networks and attributes based on the columns:

Nodeset Class

Nodeset Name Node Name  Attribute Name Attribute Type Attribute Value

| Select...

::Canal Attribute Name :Cana\ Attribute Type

::Canal Attribute Name | Canal Attribute Type

::P\ace 1 Latitude Attribute Name | Place 1 Latitude Attribute Type
::P\ace 1 Longitude Attribute Name Flace 1 Longitude Attribute Type
Place 2 Latitude Attribute Name | Place 2 Latitude Attribute Type

::P\acel
::P\acez

| Place 1 Nodeset | canal

::Canal

| Select...
| Select...
| select...

| Flace 2 Nodeset

' Place 1 Nodeset ::P\ace 1 ::P\ace 1 Latitude Value

Flace 1 Nodeset ¥ | Place 1 | Place 1 Longitude Value

Select... Flace 2 Modeset Place 2 Place 2 Latitude Value

Select... Place 2 Nodeset Place 2 Place 2 Longitude Attribute Name v | Place 2 Longitude Attribute Type

v Date format: YYYY

Place 2 Longitude Value

Dynamic meta-network date: Dates
Aggregate by

Create new nodes for unrecognized node names

v [ | create deltas

101= | Year(s)

[ Cancel ][ < Back ] Next > [ Finish

After the input data has been described and the structure of the desired dynamic
meta-network specified, the Data Import Wizard will then process the data in the
input file, inserting it into an existing or new dynamic meta-network as nodes,
attributes and networks. Notice that not all the fields in the data file are used. ORA
will simply ignore unneeded data.

The 1830 Location nodeset in the Welsh Canals dynamic meta-network example
after import, with attributes:
i .*ORA—NelScenes 3.09.947

File Edit Preferences Data Management Generate Networks Analysis Simulations Visualizations Help

[P EiE | ARKEILE-
Meta-Network Manager # X a0 x

(#2332~ Cooperative Study - - Edltor|
%23- Class Survey

¥23- Twitter JS0N pdftribute MNodes Attributes Meta-Network

232 Embassy Enhanced a, Contains
}48- raiders of the Lost Ark
$32- union_semantic_network_with_F
2232- Randomized Network

=&~ welsh canals

t-288 1770-01-01 00:00:00

i-282 1780-01-01 00:00:00

++E£88 1700-01-01 00:00:00

t-288 1800-01-01 00:00:00

i-282 1810-01-01 00:00:00

ooo Nodeset: Location # X

Node Mame Canal Latitude
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51.650101
51.752602

51.716667

Longitude
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-3.3841
-3.3223
-3.3941
-3.366667

Aberdare Canal
Aberdare Canal

Canal Head
Cwmbach Lock
Duffryn Lock
Abercynon Junction
Cyfarthfa
Abercanaid

Aberdare Canal

Aberdare Canal;Glamorganshire Canal
Cyfarthfa Canal;Glamorganshire Canal
Glamorganshire Canal

E
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A
E
£
A

+-388 1820-01-01 00:00:00
=+8§% 1830-01-01 00:00:00
":" Route
H-23% 1840-01-01 00:00:00
++£88 1850-01-01 00:00:00
H-E338 1860-01-01 00:00:00
12338 1870-01-01 00:00:00
+-238 1880-01-01 00:00:00
H-E33% 1800-01-01 00:00:00
i £3% 1900-01-01 00:00:00
H-238 1910-01-01 00:00:00
H-23% 1920-01-01 00:00:00

Treforest

Glamorganshire Canal

51.587799

-3.3221

Rhydyfelin

Glamorganshire Canal

51.586658

-3.305103

Taffs Well
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51.545357

-3.270246

Tongwynlais

Glamorganshire Canal

51.530701

-3.249

Llandaff

Glamorganshire Canal

51.493332

-3.213333

Cardiff

Glamorganshire Canal

51.483334

-3.183333
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Glamorganshire Canal

51.459324

-3.175129
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-4.1429
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51.793098

-4.1297
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51.7724

-4.1877

Font Henry Inclined Plane
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-4.200
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51.743301
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51.7209

-4.2792

-

D Select/Clear All I:‘ Select/Clear Visible
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The 1830 Route matrix in the Welsh Canals example (using the ORA editor's list
view, with source and target place names):

File Edit Preferences Data Management Generate Networks Analysis Simulations Visualizations Help

AR BRRAINSIEE-

Meta-Network Manager 2 X a0x

*3* Network: Route ax|

%33 - Cooperative Study
231- Class Survey

%33 - Twitter JSON pdftribute
%33 - Embassy Enhanced
13K - raiders of the Lost Ark

$38- union_semantic_network_with_F

+- 333 - Randomized Network
=3k - welsh Canals

[+&32 1770-01-01 00:00:00
222 1780-01-01 00:00:00
£22 1790-01-01 00:00:00
£12 1800-01-01 00:00:00
£37% 1810-01-01 00:00:00

[+&32 1820-01-01 00:00:00

232 1830-01-01 00:00:00

- ooo Location : size 75
T [

237 1840-01-01 00:00:00
£32 1850-01-01 00:00:00
222 1860-01-01 00:00:00
&322 1870-01-01 00:00:00
£32 1880-01-01 00:00:00
£37% 1890-01-01 00:00:00
&322 1900-01-01 00:00:00
222 1910-01-01 00:00:00

32 1920-01-01 00:00:00

Editor |
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Visualization of a portion of the Welsh Canals example: 1830 in southern Wales near
Pembrey and Swansea.
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E:E Meta-Network Time Notation

Meta-networks can be timestamped and dynamic meta-networks are routinely
constructed from timestamped meta-networks (although this is not an absolute
requirement; constituent meta-networks may have no time value assigned in some
instances). The meta-network time supports two types of time values:

* Date — Time values are recorded using the notation of the Gregorian calendar
for dates and Coordinated Universal Time (UTC) for time.

* Period — Time values are arbitrary strings (e.g. "early", "middle", "late"). Note
that ORA organizes time period strings in lexicographical order (also known
as dictionary order, a generalization of alphabetical order) so the above
example would be ordered as "early", "late", "middle" in the dynamic meta-
network.

The duration covered by a meta-network is not encoded (a meta-network might cover
observations over the period of a minute or decades, depending on the input data and
how the user constructed the meta-network).

Manipulating Meta-Network Times Using the ORA
GUI

The meta-network time can be accessed in the ORA editor by selecting the meta-
network in the Meta-Network Manager. The editor pane will display the currently set
time value in the Meta-Network Time field.

Setting a Date or Period Value

While the procedure to access and change the meta-network time varies depends on
whether the meta-network is currently part of a dynamic meta-network, setting the
date or period value is always done in the same manner:

Setting a Date

A date value is set by using the controls provided to set the year, month, day and time
values.
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&2 Change Keyframe Date

Select a new date:

1936 November ¥ || 1= at 12:00:00 =X (@) Date Period

r OK H Cancel

Date controls highlighted in the Change Keyframe Date dialog.

Year — Use the up/down arrows to change the year value by one or type the year
directly into the field. All years are assumed to be in the Common Era (CE) (also
known as the Current Era).

Month — Select a month from the pulldown menu or type the month name which will
search for the month letter by letter (e.g. typing 'j' will bring up "January", 'ju’ will
show "June" and 'jul' will select "July". Repeating the initial letter will cycle through
the months starting with that letter (e.g. typing 'jjj' with cycle through "January",

"June" and "July").

After the month is set, ORA will check the current day value and will set the day to
'1" if the value is too large for the selected month (e.g. if the date is currently January
31, selecting the month September will change the day value to 1; selecting July will
not change the day). The allowable value for February varies depending on the year
to account for leap years.

Day — Enter the time value using 24 hour notation. The time value can be set by
typing a value in the time field or by using the up/down arrows. For direct entry, set
the hour values from 00 to 23 followed by minutes and seconds, separated by colon
(") characters. The up/down arrows will change the currently active field value by
one (for example, if the cursor is currently in the minutes field, the minute value will
be incremented). If no field is selected, the hours value is incremented.

Hour, minute and second values may be any integer value. ORA will automatically
adjust values to the correct range, increasing higher values as needed. For instance if
the value 121 is entered in the seconds field, ORA will increase the minutes field by
two and set the seconds value to 1; the hour value will be incremented if the minutes
value rolls over (however, the hours field will roll over at midnight without affecting
the day of month value).

NOTE : When entering a time value by typing values in the editor pane into an input
field, the cursor must leave the field, either by use of the enter key or selecting
another field to record the change. Selecting another item in the Meta-Network
Manager pane before this is done will silently restore the original value.
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Setting a Period

The period value is a single field containing a string and is straighforward to set or
change.

Meta-Metwork Mame  Raiders. part 01-Peru

Meta-Metwork Time | Fart 01 - Raiders - Peru | | Date G Period

Filename

Period field highlighted in the ORA editor pane.

Type a string value in the text field. Note that ORA organizes time period strings in
lexicographical order (also known as dictionary order, a generalization of
alphabetical order) so the above example would follow "Part 00..." and proceed
"Part 02..." in the dynamic meta-network.

Manipulating Meta-Network Time Values

The procedure to change the meta-network time depends on whether the meta-
network is currently part of a dynamic meta-network.

For a meta-network which is not currently part of a dynamic meta-network, the meta-
network time information can be directly manipulated:

Time Operations for a Standalone Meta-Network
To set the Meta-Network Time to a Date value when no time value is set.
1. Select Date if not already selected.
2. Click the [ Click to create... ] button to display the time controls.

3. Use the controls provided to set year, month, day and time (see Setting a
Date or Period Value above).

To set the Meta-Network Time to a Period value when no time value is set.

1. Select Period if not already selected.
2. Type a string value in the text field (see Setting a Date or Period Value
above).

To change an existing Meta-Network Time.

* For Date values:
1. Use the controls provided to set year, month, day and time (see

Setting a Date or Period Value above).
* For Period values:
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1. Type a string value in the text field (see Setting a Date or Period
Value above).

To clear the Meta-Network Time.

e For Date values:
1. Click the X icon to the right of the time controls.
e For Period values:

1. Change the time type to Date by selecting the Date checkbox to the
right of the time controls.
2. Click the X icon to the right of the time controls.

To change the time type and value.
* To change Date values to Period:
1. Select the Period checkbox to the right of the time controls.

2. Type a string value in the text field (see Setting a Date or Period
Value above).

* To change Period values to Date:
1. Select the Date checkbox to the right of the time controls.
2. Use the controls provided to set year, month, day and time (see
Setting a Date or Period Value above).

Dynamic meta-networks require that constituent meta-networks use a single time
type, either Date or Period. However, time values can be altered:

NOTE : Meta-Networks can be copied outside a dynamic meta-network, at which
point the full range of time options are available. Such extracted meta-networks can
then be assembled or inserted into dynamic meta-network provided that the time
values match the meta-network.

Time Operations for Meta-Networks in a Dynamic Meta-Network
To set the Meta-Network Time value when no time value is set.

Follow the procedure for changing an existing meta-network time, below. The time
type will be automatically set to match the rest of the meta-networks.

To set the Meta-Network Time to a Period value when no time value is set.

1. Select Period if not already selected.

2. Type a string value in the text field (see Setting a Date or Period Value
above).

To change an existing Meta-Network Time.

* For Date values:
1. Select the target meta-network in the Meta-Network Manager pane.
2. Click the [ Change ] button. A dialog will open with the controls to
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adjust the appropriate time type.

3. Use the controls provided to set year, month, day and time (see
Setting a Date or Period Value above).

* For Period values:

1. Select the target meta-network in the Meta-Network Manager pane.

2. Click the [ Change ] button. A dialog will open with the controls to
adjust the appropriate time type.

3. Type a string value in the text field (see Setting a Date or Period
Value above).

To clear the Meta-Network Time.
Not allowed.

To change the time type and value.
Not allowed.

Meta-Network Times from Outside ORA

ORA can read time data from a variety of time sources. For data sources with
predefined formats such as Twitter data, the input time formats are predetermined by
ORA. For user provided data, the user must identify the location of the time
information and provide a date and time pattern. A data file must use a single time
format. Generally ORA provides a number of predefined date formats for user
convenience. Users can customize date formats in some instances.

In the Data Import Wizard's provides the following predefined time formats:

Time Format Time Type Example
yyyy-MM-dd'T'"HH:mm:ssX Date 2001-07-04T12:08:56-0700
yyyy-MM-dd HH:mm:ssX Date 2001-07-04 12:08:56-0700
yyyy-MM-dd HH:mm:ss Date 2001-07-04 12:08:56
yyyy-MM-dd Date 2001-07-04
yyyy-MM Date 2001-07
MM/dd/yyyy Date 07/04/2001
EEE MMM dd HH:mm:ss ZZZZ yyyy Date Sat Jul 04 12:08:56 -0700 2001
Time period string Period Mesozoic

For the Date time type the time formats consist of letters ('A' to 'Z' and 'a' to 'z")
which are interpreted as pattern letters representing elements of a date. All other
characters are not interpreted; instead they are used to match the input string. Text
can be quoted with single quotes to avoid interpretation (two single quotes "' '"
represent a single quote in the input).
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The following table summarizes the format elements used for dates (Time period
string values are treated as uninterpreted text in all instances):

Character Date or Format Examples Notes
Time
Element
Time Literal Not interpreted, must appear in input.
Separator
/ Date Literal |/ Not interpreted, must appear in input.
Separator
' Text Quoted 'T' Not interpreted, input must contain a
Text quoted text (e.g. T in this example).
Paired single quotes (') prevents
interpretation of enclosed text. "' '"
represents a single quote in input.

y Year Year 1996; 96 If the number of pattern letters is more
than two, the year is interpreted
literally, regardless of the number of
digits. For two or fewer letters, dates
are adjusted to be within 80 years
before and 20 years after the time the
data import is started if the input is a
two digit number and literally
otherwise.

M Month in Month |July; If the number of pattern letters is three

year Jul; ®7 |or more, the month is interpreted as
text; otherwise, it is interpreted as a
number.

d Dayin  Number 10

month

E Day name Text Tuesday;

in week Tue

H Hour in  Number |0

day (0-23)
m Minute in Number 30
hour
S Second in [Number |55
minute
Z Time zone RFC 822 - 0800 See: https://docs.oracle.com/javase/7/
time docs/api/java/text/SimpleDateFormat.
zone html#rfc822timezone
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X Time zone ISO -08; - See: https://docs.oracle.com/javase/7/
8601 @800; -  docs/api/java/text/SimpleDateFormat.
time 08:00 html#rfc822timezone

zone

Format String Customization

Date format strings are customizable by editing after selection, which may permit
input of files containing date formats not otherwise listed by removing or reordering
elements.

In this example, "yyyy-MM" was selected, then edited to "yyyy" to match the input
file.

| Dynamic meta-network date: | Dates | Date format: yyyy-Mm - Create deltas

V| Aggregate by 10 Year(s) hd

/| Create new nodes for unrecognized node names

After selection the Date format: field is set to the predefined "yyyy-MM" value.

| Dynamic meta-network date: Dates *  Date format: yyyy - Create deltas
| Aggregate by 1015 Year(s) -

+/| Create new nodes for unrecognized node names

After manual editing to remove "-MM" the format string indicates only a year value
is present. See Import Advanced Table for the full example.

ORA's date and time patterns are derived from those defined for the Java
programming language's SimpleDateFormat class. In addition to the simple
modifications described above, the user can enter legal date and time pattern using
the conventions described for the Java SimpleDateFormat class, see
https://docs.oracle.com/javase/7/docs/api/java/text/SimpleDateFormat.html. The
pattern can be typed or pasted into the appropriate field, replacing a predefined
pattern.

Multiple Time Values in a Single Observation

ORA permits multiple time values for a single observation in input files. ORA
processes such records as if a separate records exist for each date. This notation is
more compact and can simplify creating and updating information. The semi-colon
character (;) is used as a date separator.

As an example, the Welsh Canals input contains multiple dates indicating the time a
given canal segment was in operation on the decade level (each date indicates the
first year a canal segment was open during the decade or the year the segment
closed).
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\zﬂ Welsh_Canals_w_Minimum_Geo_Coordinates.xlsx

E M w
1 |Placel Place 2 Dates
2 |Canal Head Cwmbach Lock 1812;1820;1830;1840;1850;1860;1870;1880;1890;1900
3 | Cwmbach Lock Duffryn Lock 1812;1820;1830;1840;1850;1860;1870;1880;1890;1900
4 |Duffryn Lock Abercynon Junction 1812;1820;1830;1840;1850;1860;1870;1880;1890;1900
5 Cyfarthfa Cyfarthfa 1770:1780:1790;1800;1810;1820;1830
6 Cyfarthfa Abercanaid 1792;1800;1810;1820;1830;1840;1850;1860;1870;1880;1890;1900;1910;1920;1930;1944
7 |Abercanaid Abercynon Junction 1792;1800;1810,;1820;1830;1840,1850,;1860;1870,;1880,;1890;1900;1910;1920;1930;1944
8 |Abercynon Junction Treforest 1793;1800;1810,;1820;1830;1840,;1850,;1860;1870,;1880;1890;1900;1910;1920;1930;1944
9 | Treforest Rhydyfelin 1793;1800;1810;1820;1830;1840;1850;1860;1870;1880;1890;1900;1910;1920;1930;1944
10 | Rhydyfelin Taffs Well 1793;1800;1810;1820;1830;1840;1850;1860; 1870;1880;1890;1900;1910;1920;1930;1944
11 | Taffs Well Tongwynlais 1793;1800;1810;1820;1830;1840;1850;1860; 1870;1880;1890;1900;1910;1920;1930;1944
12 | Tongwynlais Llandaff 1793;1800;1810;1820;1830;1840;1850;1860; 1870;1880;1890;1900;1910;1920;1930;1944
13 | Llandaff Cardiff 1794;1800;1810;1820;1830;1840;1850;1860; 1870;1880;1890;1900;1910;1920;1930;1944
14 | Cardiff Sea Lock 1794;1800;1810;1820;1830;1840;1850;1860;1870;1880;1890;1900;1910;1920;1930;1940;1951

Dates may be continuous or discontinuous. For instance, in the Welsh Canal
example, the Neath and Tennant Canal segment between Briton Ferry basin and
Giants Grave wharf opened in 1795, closed in 1934 and reopened in 1990, which is
represented as:

@ Welsh_Canals_w_Minimum_Geo_Coordinates.xlsx

E M w
1 Canal Place 1 Place 2 Dates
. . . 1795;1800;1810;1820;1830;1840;1850;1860;1870;1880;
Neath and Tennant Canal Briton Ferry basin Giants Grave wharf ! ! ! ! ! ! ! ! ! !
1890;1900;1910;1920;1930;1934,1990;2000;2010;2016
RO |Neath and Tennant Canal "Aherdulais hasin MNeath Ahhew cuttine 1R24-1230-1240-1R50-1RAN-TR7N-TRRN-TRAN-TAMN-1910+1

The image above wraps the date field for presentation purposes. In practice the dates
would be on the same line in an input file.

Aggregation

When creating dynamic meta-networks from timestamped data, ORA will create a
meta-network for each distinct time value. Aggregation allows creation of a meta-
networks (and dynamic meta-networks) where a range of time are merged into a
single meta-network. For instance, it may be desirable to aggregate email messages
by day or disease mortality by year.

ORA aggregates by multiples of standard time units:

Year

Month

Week - Sunday Start
Week - Monday Start
Day

Hour

Minute

Second
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WARNING : Aggregation cannot be reversed. Do not remove input meta-networks
until the dynamic meta-network contents have been verified.

Aggregation can be performed when a dynamic meta-network is created by the Data
Import Wizard or on an existing dynamic meta-network.
Aggregating Existing Dynamic Meta-Networks

Aggregation creates a new dynamic meta-network by aggregating keyframes/deltas
from an existing dynamic meta-network (the source dynamic meta-network is not
changed).

First select a single dynamic meta-network on the Meta-Network Manager pane and
right-click to bring up the context menu:

T Meta-Network Man E

Meta-Network Manager ¢ x

m_ Raiders githa lact il
Remove selected

Import keyframes...
Impaort keyframes as deltas...

Create a new delta. ..

Aggregate...

Meta-Metwork Transform...

Select the Aggregate... option on the context menu to bring up the Aggregate dialog:
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| () By period 11| Year
Enter interval with: | Empty meta-netwaork

Combine meta-networks by: | Linion

Include empty aggregated meta-netwaorks

OK

The following options are available:
None - When checked no aggregation occurs.
By period - Check to perform aggregation using the specified arguments.

Time value - Enter a numeric value for the number of time unit in an interval. (Set to
"1" by default.)

Time unit - Select the time unit for aggregation from the pulldown list.
Year

Month

Week (starting Monday)

Week (starting Sunday)

Day

Hours

Second

Enter interval with:

Empty meta-network

Begin date meta-network

Combine meta-networks by: Select method to combine meta-networks into
aggregated meta-networks.

Union - Include all nodes and links that appear in any of the aggregated meta-
networks.
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Intersection - Include only nodes and links that appear in all aggregated meta-
networks.

Include empty aggregated meta-networks - Check to retain empty meta-networks,
uncheck to eliminate meta-networks with no content.

Click the [ OK ] button to perform aggregation. (Alternatively use the [ Cancel ]
button to cancel aggregation and close the dialog.)

Aggregation During Data Import

In for many types of data, the Data Import Wizard can perform aggregation while

reading data from files or other sources. By default, aggregation is not performed.
For example, the Advanced Table importer allows aggregation as an option during
file reading :

v | Dynamic meta-network date: | Date From -
v | Aggregate by 10 : Year(s) -

v | Create new nodes for unrecognized node names

Advanced Table aggregation controls

Aggregate by... Select to define a time interval to group together entries (e.g. group
messages time-stamped down to the minute into a network for each day). A meta-
network is created for each time interval. (Selected for this example.)

Enter time value — enter a numeric value. (Set to "10" for the example.)

Enter time unit — select one of the following time units (Year(s) was selected for the
example.):

Year(s)

Month(s)

Week(s) - Sunday Start
Week(s) - Monday Start
Day(s)

Hours(s)

Minutes(s)

After data import, the resulting dynamic meta-network has a keyframe meta-network
for each decade:
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= Y58 - welsh canals
-m 1770-01-01 00:00:00
-m 1780-01-01 00:00:00
-m 1790-01-01 00:00:00
-m 1800-01-01 00:00:00
-m 1810-01-01 00:00:00
-m 1820-01-01 00:00:00
Elm 1830-01-01 00:00:00
E ooo Location © size 75
H-83Y 1840-01-01 00:00:00
232 1850-01-01 00:00:00 —

1

See Import Advanced Table for the full import example
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E:E Exponential Random Graph Models
(ERGM)

Exponential Random Graph Models (ERGM), also known as p* models, are a family
of statistical models that help analyze the structure and properties of social and other
networks. There are other well known techniques to describe the structural properties
of a network such as centrality, density etc. As opposed to these techniques which
describe only the network for which they are measured, ERGM's try to describe all
possible networks with the same statistical properties as the current one. The other
alternative networks may or may not have the same structure, but the underlying
statistical model that generates them is the same as the observed network.

The networks that are being studied today are substantially larger in structure for
example, the World Wide Web, Internet, communication networks, food web
networks, etc which have millions and even billions of nodes. It is very hard to
visualize the shape and structure of such networks, even with modern advances in
computing technology. In absence of reliable visualization techniques, statistical
modeling techniques can provide an answer by quantifying large networks. Networks
with similar properties will have similar statistical models. This change in scale also
makes traditional questions like, which node's removal will affect the connectivity in
the network the most, largely irrelevant. For large scale networks a question which
makes more sense is what percentage of nodes when removed would significantly
affect network connectivity? (Newman, 2003). Statistical modeling of networks will
allow us to answer this question.

ERGMs were initially introduced to study social networks but since then have found
their application to networks generated from several different domains such as
epidemiology, telecommunications, political science etc. One point to remember
while using ERGM models is that a network is modeled as a single multivariate
observation which limits them from being used for modeling networks over time. In
addition the modeling by ERGM is limited to networks with binary edges only.
Hence networks with non binary edges should be converted to binary valued edges
before using ERGM. The coding rule for the conversion may not always be obvious.
The other major limitations of ERGM models are that they are very sensitive to
missing data and suffer from degeneracy problems. Degeneracy occurs when the
derived model is highly unlikely to have generated the network hence the ERGM
cannot be computed. In many cases degeneracy can be circumvented by carefully
specifying the components of the model to be estimated as opposed to using ERGM
with the default set of controls.

Exponential random graph models have the following form:
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cap {e's(r) }

X =0=""1 M

Where X is a random graph consisting of n nodes and x is the observed graph. The
assumption of this model is that the structure of the observed graph x can be derived
from a known vector of graph statistics, s(x) and the associated vector of model
parameters 0. The parameter c(0), is a normalizing constant where

c© = ) exp(e's()

all possible graphs x

All exponential random graph models are of the form in equation (1), which
describes a general probability distribution of graphs with n nodes. The particular
probability for observing the graph x is dependent on its statistics s(x) and on 6" for
all configurations in the model. Configurations include ties, triads and are these
dependence assumptions are important because they pick different configurations as
relevant to the model and also because they constrain the possible configurations
possible in the model (Robins, Pattison, Kalish, & Lusher, 2007). The simplest
dependence assumption is the Bernoulli random graph distributions where the edges
are assumed to be independent whereas more complex ERGMs incorporate node
level effects in the configurations. This flexibility in dependence assumptions allows
for greater variability in the statistical modeling depending on the requirements and
needs of the end user using the ERGM technique.
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E:E Fast Fourier Transform

What does the Fourier Transform do? Given a color swatch, it finds the base colors.
How? Run the color swatch through filters to extract each base color.

Why? A list of colors are easier to analyze, compare, and modify than the swatch
itself.

How do we get the swatch back? Blend the base colors.

In essence The Fourier Transform extracts each "cycle ingredient" from a time-based
signal (the cycle strength, delay & speed), resulting in a final "cycle recipe". It
changes it from one large amount of a mixture to a list of individual ingredients.

Filters

This is a change of perspective. You change from the notion of a single quantity to
the amount of something in something else. It changes from What are you looking
at? to How was it made?

In other words, What are the component Parts?

And why do it this way? Because it is easier to categorize, compare, modify, and
replicate than the original object in question.

Let's take a look at a color swatch. You can't tell what colors go into making this
particular swatch. You could guess, but it probably wouldn't be accurate. You'd have
to guess about the amounts of Red, Green and Blue in the swatch.

But if you had a way of filtering out each of the colors used to make that swatch,
then you could determine exactly what colors went into creating it in the first place.
Then you could run the original color first through the red filter [to reveal the amount
of units of red are used], then the green, then the blue.
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Red Filter 54 units of red

Filters Green Filter 220 units of green

Blue Filter 136 units of blue

Now that you have the breakdown of the three colors used, you could successfully
recreate that swatch color.

Things To Remember

Even though this sound simple enough, there are a few things that you need to keep
in mind.

Filters must be independent : The red filter will only find the red parts. Adding more
green or blue will not affect the amount of red it finds. That would only change the
starting color.

Filters must be complete : You need a filter for each part. If the blue filter was left
out, the resultant colors from the red and green filters would combine to create a
different color.

The individual parts must be combinable : Once separated, the colors can be re-
combined to create that color again with no issues. But a cookie run through a set of
filters to determine it's ingredients could not be readily re-combined to make a cookie
as there are other processes that are needed to make the cookie.
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I% Folding Math

Folding a Network means multiplying the network by its transpose. And that when
one folds a two-mode network (e.g., agent x organization) the diagonal gives the
number of [organizations] each agent has. The off-diagonal contains the
organizations which the agents have in common.

NOTE : A network can be folded by highlighting the network in the Meta-Manager
pane. Right-Click on the network and select Fold Network.

Here is a simple two-mode network agent x organization I have the following values:

Original Network

Club A |Club B Club C
Izy 0 1 1
Jane 5 0 3
Karl 4 6 0

Folded Network

Izy Jane Karl
Izy 104 30 12
Jane 30 34 |20

Karl |12 206 52
The question people will have is, "How can Izy have a self loop of 104, Jane Self
Loop of 34, and Karl Self Loop of 52?"

Transpose of Original Network

First you need the transpose of your original network.

Izy Jane Karl
ClubA 0 5 4
ClubB2 0 6
ClubC 10 3 0
And finally, the math.
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Linear Algebra

It's part of a the linear algebra operation called the inner-dot product of the first row
and column vector.

For Izy at row 1 col 1, the value after folding is [0 2 10] *[02 10], or0 * 0+ 2 * 2 +
10*10=0+4+ 100 = 104.

Now let's take a look at the value from Izy to Jane (30), which is the dot product of
the 1st row times the 2nd col, or [0 2 10] *[503]'=0*5+2*0+10*3=0+0+
30 = 30.

This process continues for all cells.

The short of this is, The self-loop is the sum of the squares of all their ties.
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E:E Gower's Method

Gower's method (Gower, 1971), also known as Gower's coefficient, Gower's
formula, Gower's general similarity coefficient or Gower's distance measure is a
frequently used measure of proximity for mixed data types. In ORA, Gower's method
provides a way to compare objects where each object is characterized by
features/attributes/values, etc. regardless of the data type.

Description

If comparison features are all continuous numeric values, such salary, then we could
compare objects just by computing the correlation between two object's feature
values.

But what if the feature values are categorical? For instance, what if the feature of
interest is Education_Level = {HighSchool, College, Masters, PhD}. I could assign
numeric values and then run a correlation, such as HighSchool=1, College=2,
Masters=3, PhD=4, and then correlate. But I might instead want to say, "If two
people have the exact same value in Education_Level, then increase their similarity
by 1, otherwise by 0". This is an example of a categorical numerical variable.

This distinction becomes more clear when categorical values are text based with no
obvious ordering which would map to numerical values, such as
Home_Town={Boston, Portland, SanFrancisco}. In this case I just want to increase
similarity by 1 for an exact match between objects, or 0 if they are not.

Gower's method allows the user to choose one or more nodeset attributes in ORA
regardless of data type to measure the similarity (or dissimilarity) between nodes
(most typically of nodeset type agent or organization) by handling mixtures of
numeric and categorical (either n