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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-Network. Measures that take as input a Meta- Network 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- Network 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- Network 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.



IT 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

CASOS, 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.



1% 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. https://doi.org/10.1177/001872675400700102

Scott, J. (2017). Social Networks (4th ed.), London: SAGE Publications.

Wasserman, S., & Faust, K. (1994). Social Network Analysis: Methods and Applications (Vol. 8).
Cambridge: Cambridge University Press. https://doi.org/10.1017/CB09780511815478



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 (multiplex). 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 R. Breiger, K. M. Carley & P. Pattison (Eds.),
Dynamic Social Network Modeling and Analysis: Workshop Summary and Papers (pp. 133-145).
Washington, DC: The National Academic Press. https://doi.org/10.17226/10735

Carley, K. M. (2002). Smart Agents and Organizations of the Future. In Lievrouw, L. A. &
Livingstone, S. (Eds.) Handbook of New Media: Social Shaping and Consequences of ICTs, (pp.
206-220). London: SAGE Publications. https://doi.org/10.4135/9781848608245.n16

Carley, K. M., Diesner, J., Reminga, J., & Tsvetovat, M. (2007). Toward an interoperable dynamic
network analysis toolkit. Decision Support Systems, 43, 1324-1347.
https://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. North
American Association for Computational Social and Organizational Science, Carnegie Mellon
University, Pittsburgh, PA, June 27-29, 2004. Retrieved from
http://www.casos.cs.cmu.edu/publications/papers/NAACSOS_Carley_Diesner_Reminga_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. North American Association for Computational
Social and Organizational Science, Carnegie Mellon University, Pittsburgh, PA, June 27-29, 2004.
Retrieved from http://www.casos.cs.cmu.edu/publications/papers/2004Estimating Vulnerabilities.pdf

Carley, K. M. (2003). Dynamic Network Analysis. In R. Breiger, K. M. Carley & P. Pattison (Eds.),
Dynamic Social Network Modeling and Analysis: Workshop Summary and Papers (pp. 133-145).
Washington, DC, USA: The National Academic Press. https://doi.org/10.17226/10735

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

CASQOS: Center for Computational Analysis of Social and Organizational Systems (n.d.). Retrieved
from http://www.casos.cs.cmu.edu/index.html



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
Processor farn%ly, or AMD K6/Athlon/Duron Intel Core 2 Duo  64-bit 64-bit
family, or compatible processor
recommended
500 megahertz or higher
Speed (3 Ghz is recommended for large 2.0 GHz
datasets)
Multi-core 5, Yes Yes Yes
support
Disk Space 500 MB
Java 8 8 8 8
“Requires
Notes Windows virtual
machine/emulator.

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




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 L.anguage (.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 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:

10



A,B,C,D,E,F,G,H,I

data:
1
1
1

1 1
2 1
6 1
7 1
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

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

11



,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).

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 3 5 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

12



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>

</xs:annotation>

13



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.

[’_Lﬁ' Cesktop Add Metwork Place
+ J_i My Documents aﬂ. Wireless Mebwork Setup Wizard
+ _é My Compuker i‘Entire Metwork,
- _f My Metwork Places ORA
2 Recycle Bin . [%

Go back to My Document.

@' Deskkop

+ “'_i My Documents

+ _é My Computer
+ "_f My Metwork Places
2 Recycle Bin

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

Map Metwark Drive, ..

Disconnect Mebwork Drive, .
Synchronize. ..

Falder Options. ..

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

N
b Y

Windows can help vou connect bo a shared network, Folder
and assign a drive letker ko the connection so that wou can
access the fFolder using My Computer,

Specify the drive letter for the connection and the Folder
that wou want ko connect to:

Dirivve: ' A4

Folder: hd | Bruwse...[:!
Example; Yiserverishare

Reconnect at logon

Connect using a different user name,

Sign up For onling storage or conneck to a
nebwiork server,

Zancel

Select the correct network drive and press [ OK ].

Browse For Folder @@

Select [ Finish ].

Select a shared network, Folder

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

& =

[ fake Mew Folder ] l (n].4 \\U Cancel
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Map Metwork Drive @

Windows can help vou connect to a shared network Folder
and assign a drive letter to the connection so thak vou can

M access the folder using My Computer,
e

e | Specify the drive letker for the connection and the Folder
that you wank ko conneck to:

Drive: ' W

Folder: | VDESKTOPYORA v

Example: \1serverishare
Reconnect at logon

Connect using a different user name,

Sign up For onling storage or conneck fo a
nebwork server,

I 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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15 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.

Complete the Registration Information form and click [ Continue ]. (Note that a valid email
address is required to complete the installation.)
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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 an Apple Mac system by using a Windows emulator. See the
ORA software page for further information.
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5 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.

X AORA-NetScenes 309947

File Edft Preferences DataManagement Generale e
BOR|ES IS AlEIEE-~
i Meta-Hetwork Manager # X | . g | Sei- Mo Meta-Network Loaded » x a0

alysis Simulations Visualizations Help

Msla-Plitwcd e Flarms

Meta-Metwork Time ' 1t Crate Period

@ Filenama @ | 1cfLoad.. |
5 3 ey aem alize. E y:a o

i ate R aem Wis

General stalistics: L
Sourcs coun 5 6 7

Madesel count
Made count
Hetwodk count
Tedal density

Link statistics:

All links
All link values:

Maon sell-loops
Hon self-doop values

Sel-oops:
Selt-oop values:

Component statistics

Isodates:
Dyads:
Triads:
Larger:
Larges 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.

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.

20



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 A META-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: 8¢ 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).

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.
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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

Meta-Network
Name

Meta-Network Meta-Network
Time

Meta-Network
Filename

Nodeset Name

Nodeset
Nodeset Class
Node Name
Nodeset Node
Node Title

Type

Required

Optional

Optional

Required

Required

Required

Optional
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Description

Meta network name. The name does
not have to be unique and may be
changed by the user in the Editor
Pane.

A time stamp for the network. The
actual value may be a fixed time
(Date) or a string (Period) which
indicates the relative ordering of meta-
networks using lexical ordering (e.g.
"A","B","C").

Indicates the current file holding a
meta-network copy (updated when a
network copy is read or saved).

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

Set to one of a predefined set of
classes - "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.)

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.



Attribute Name

Nodeset Attribute

Attribute Type

Network

Network Name

Source Nodeset

Target Nodeset

Required

Required

Required

Required

Required
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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", "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 Locater (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 A DYNAMIC-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.

Network Link Value Required

NOTE : In the ORA Editor's Meta-Network Manager, a dynamic meta-network is distinguished by a

special icon: 1514 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.

Add/Remove | Add/Remove | AddiRemove
Meta-Network|| MNodeset Network

XY

R A A[888S

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.
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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.

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 A NETWORK 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, AO5
A01,0,0,0,0,1
A0G2,1,0,0,0,0
A03,1,0,0,0,1
AG4,1,0,0,0,1
A05,0,0,0,0,0

Text rendering of the SG-1 network data

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.
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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):

-

fﬁn\ H ) B 7 stargate-examplessls [Coo bkl = x
- Home |Insert | Page L | Formu | Data | Review | View | Acrob: @ - @ X
N
l;' Security Warmning Data connections hawe been dizabled Qptions..,
va - fe | ¥
A B = ] E = F S T L I
1 A01 ADZ ADZ AD4 ADLS -
2 a0l Q Q Q Q 1 r
3 anz 1 Q Q Q Q
4 A03 1 Q Q Q 1
5 ang 1 Q Q Q 1
o A0S Q Q Q Q Q
[t o | A x_A_dnieisEerdniekelrdninelmrinineesnieshsEeieE E|I|I|
Ready P EE]Em ST [l (F) g

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 A01 (cell B3) but
there is no link from A01 to A02 (cell C2).

Again note that the cell A1l is blank. This is common in all network files created in this manner.

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.
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6. IMPORT FILES INTO ORA TO 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: R

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?

&2 Import Data into ORA-NetScenes ﬁ

E}-Whatwould you like to do? Description

5% Design a meta-network Imports a rectangular collection of numbers as link values. The rows

El--lrinprnrt Excel or text delimited files | create source nodes and the columns target nodes. The rows and
4\ s A ETEENEMIEL  columns can have optional labels. Ifthere are labels, then the upper-left
5K Table of networklinks corner should be empty.
4\_ Table of node attributes
4\ Advancedtable Sample 1 | Sample 2
‘3\ Ego network transition tables

[F-Import from another analysis tool | |Elnb |ﬁsmy |Dnug |Darl |Sarr1

[F-Import XML network data

[+-Import other data formats |E“]b |‘1 |':J |':J |1 |':J

55 Import from a database
|Dnug|ﬂ |U |‘1 |1 |':'

|Carl |2 |n |1 |a |1

lsam [1 |1 Jo o |4

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.
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Click [ Next > ].

6.2 Data Import Wizard Dialog 2 - Select a Data Destination

&z Import Data into ORA-NetScen u

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

(@) Create a new meta-network with name: | SG-1

I.'.:_'.' Add to the existing meta-network: Class Sunvey

[ Cancel H = Back ]| Next> | 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

&z Import Data into ORA-NetScenes M

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

Import file: CADRA-MetScenes\3G-1\stargate-example.csv

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

Source type: .Agent - | Target type: .Agent - ﬁ
. T ' ' Create new nodes

Mame: Agent Mame: Agent

Metwork Mame: |Agent x Agent

Click to import from another file ]

[ Cancel H = Back

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).

29



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).

Infio | Editor

Search nodes... -

Al A2 AD3 A4 ADS
| a0 F,
|AD2 ' ' '
|AD3 7
| D4
| ADS

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 nodes, the node names must match the node names of existing
nodes (optionally, new nodes can also be created).
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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

AO01,Col. Jack O0'Neill,Richard Dean Anderson
A02,Maj. Samantha Carter,Amanda Tapping
A03,Daniel Jackson,Michael Shanks
A04,Teal'c,Christopher Judge

AG5,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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= Microsoft Exce =h

Home | Insert Page Layout Formulas Data Review View & (2]
A

EH] stargate-attributes.xlsx — [@] &5
A B C E
Id Character Actor
A01 Col. Jack O'Neill Richard Dean Anderson [
A02 Maj. Samantha Carter Amanda Tapping
A03 Daniel Jackson Michael Shanks
A04 Teal'c Christopher Judge
A05 Gen. Hammond Don S. Davis

M 4 » M| Attributes ¥ T4 w .z

Ready | | BH OO0 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: R

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 attribute files created above:
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8.1 Data Import Wizard Dialog 1 - What Would You Like to
Do?

&x Import Data into ORA-NetScenes u

[=FwWhat would you like to do? Description
%%, Design a meta-network

= Import Excel or text delimited files

’*K Rectangle of link values (a matr

X, Table of network links

i A}\ Advanced table Sample
- Ego network fransition tables
H-Import from another analysis tool | Name | Sex | City |ﬁﬂe|ﬂﬁﬂﬂﬂﬂﬁ0"
3::%22;}:{ﬂ:rn;:::fr:rsna:s |Harr].fﬁ-.dams |male |Pittsburgh |EU |Salesman

Import node attributes from a table of data (.csv or tab delimited). The
column headers indicate the name of the attribute.

----ilmpnrtEmail |ChrisTucker |male |Seattle |45 |Fireman
-8, Importfrom a database

|SamueIJenkins|male |Seattle |35 |Salesman

|NiceDarIer |female|Emstnn |32 |Dnnsu|ting

|Jane Foberts |female|Neanrk |28 |I'-.-'Iedia

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

&2 Import Data into ORA-NetScen u

| Select one or mare meta-netwaorks to modify:

= [l select Al
|:| 32~ Class Survey
|:| tiE- Cooperative Study
|:| 3?- Embassy Enhanced
+- [ ] }3k- Raiders ofthe Lost Ark
|:| E3¥- Randomized Netwark
- [] &£8- Twitter JSON pdfiribute
|:| it union_semantic_network_with_POS
|:| m Welsh Canals

&
- 51

Cancel ” = Back ]| MNext= {| 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

"2 Import Data into ORA-NetScen E

'-:_:_'.' Import into a new nodeset:

Class: [Agent

Mame: [Agent
I.'@.' Impart into existing nodesets:

ﬁ.gent

Cancel H = 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

&2 Import Data into ORA-NetScenes ﬁ

Step 1: Select an attributes file:

CAORA-MetScenes\SG-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:

(@) Match node name with file column  1d

_ Match node title with file column | [d
Match node attribute w with the value from file column | |d

() 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 - T].fpe::Text v: Type::?l'ext

Cancel ” = Back ] lext =

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.

Check Actor (ORA should select this by default).
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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 ].
Mode Name = |Actor = Character -
A1 Richard Dean Anderson | Col. Jack O'Meill
ADZ Amanda Tapping Maj. Samantha Carter
AD3 Michael Shanks Daniel Jackson
AD4 Christopher Judge Tealc
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.

A0S

A

a2z

M. S

powered by ORANetBcenes. pomered by ORANatEesnss powsesd by ORANeTscanes

Display nodes by "Node Name" Display nodes by "Actor" Display nodes by "Character
The ORA 2-D Visualizer with the SG-1 network loaded

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).
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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.

Q, 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.

[ 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.

tions - 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 |,
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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

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
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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:

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]
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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).

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.
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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).

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).

A01 A2 AO3 AD4 A0S AD1 £02 03 n04 AD5 Source Mode = |Target Mode - |Value -

A1 0 0 0 0 1 AD4 £01 1
ADZ 1 0 0 0 0 At s
-AUB : ; ; ; : AD2 7 ADd A0S 1
-AU4 : ; ; ; : AD3 7 7 AD3 A01 1
! A0 7 7 AD3 A0S 1
ADS 0 0 0 0 0 Al A0S 1

i ; ; = AD2 AD1 1

Matrix View - Numeric Link . . . :
Values Matrix View - Binary Link 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.

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.
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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.

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.

L, And w | UL And w  Highlight matches

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

e 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.

44



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.

e 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.

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.)
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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 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.
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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:

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 A META-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 a 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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5 Close ORA-NetScenes

Meta-netwaorks are modified. Click
! % tosave them.

The change listis modified. Click Sayve

! “ tosave it

[9} What =hould ORA do when it starts again?

¥ | Restore workspace

| '».f. Restore preferences

Close || Cancel |

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.

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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o 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.

File View Actons Tools Layouls Meta-Modes Node Appearance Link Appearance Display Help

: CIPIE 2 rose(MFD]B] D rFomtsas| 122 Nosesie| 152 Lnkwaan 5.2 3 .
Hida Bnics with wvalue: | LessThan = | 58003
E 2.0 Visualizer # % sOx Legend #x

File Select

®

J&

0 Modes. 0 Links No Timestamp T Hyperoolic 0 % Zoormc =15

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.

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.
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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.

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.
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5. ADD LINKS IN VISUALIZER WITH LINK
CREATOR

.\' 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.

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.
# Toggles the display to show/hide the links.

\:) Toggles the display to show/hide the node arrows.
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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:

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.
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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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o 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 pane:

Select one or more meta networks in the Meta-Network 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 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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in Generate Reports - Locate Groups ﬁ
select Repart Reports: select a report to run from the list or by categary,
Filter Data Locate Groups| - [ Categories - ]
Measures
Megative Links Description | Input Reguirements | Quiput Formats
Transform Data Identifies the groups present in the meta-network using various grouping algorithms.

Remove Modes

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

= [H] select All
o [7] E32- randomized Network
. [7] B2 Cooperative Study
] 282 - software_company
[ B3P software_company - w/Job Category
[ B3P software_company - w/Job 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 (click the More... link) or
consult the Reports section of the ORA Help.

1. Focus on Actor

One item you often need to discover is who is important in a meta-network. To obtain this
information you can run the Key Entities Ranking report. Open the meta-network in ORA then and
select the meta-network in the Meta-Network Manager. Go to Analysis > Generate Reports > Locate
Key Entities > Key Entities Ranking.
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&5 Generate Reports - KE Entities Ranki_g

Select Report

Filter Data
Measures
Megative Links
Union by Thirds
Transform Data
Remove Modes

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

kKey Entities Ranking hd [ Categories - ]

Description | Input Requirements| Output Formats|

Identifies key entities and groups who by virtue of their position in
the network are critical to its operation.

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

= [ Select Al

- || %58 - rRaiders of the Lost Ark
|:| 232- Tennis
] ¥32- software_company
232 - embassy
I:' m_ sg1
- [] ¥32- stargate
-

Circle Test

< Back Next = ] ’ Cancel

In the Select Report panel, confirm that the desired meta-network has been selected, then click the

[ Next > ] button.

%2 Generate Reports - Ke

Parameters

Ranked Tables

Select which node classes to analyze:
W] who
Howr
V] What
[v| Where
[v] why

Select how to compute betweenness centrality:

(@) Regular betweenness centrality

(| K-Betweenness centrality with radius:

Create network pictures

<Back || Next> || Cancel

In the Parameters panel, the report will ask you which method you want to use to compute the
betweeness centrality measure and if network images are included in the output. But the most
important selection are the node classes Who, How, What, Where, and Why. When focusing on
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actors, uncheck How, What, Where, and Why leaving a check mark for Who. By default the report
lists the top 100 agents. This can be changed when running the report using the Ranked Tables
option.

NOTE : The node class list changes based on the contents of the selected meta-networks. For
instance, if no location data (a nodeset name Location containing attributes named Latitude and
Longitude) is included in the meta-network, the Where option will not be listed.

Click the [ Next > ] button to advance to the final screen.

Z2 Generate Reports - Key Entities Ranking _ ﬁ

Save Options Reports can present their results in different formats. Each format produces
Preferences one or more files that are saved to a specified location. When multiple files

are created, each filename will be an extension of the one you give.

Select the report formats to create:

|| Text
HTML
| csv
" |1son

|| PowerPoint | All slides -

| PoOF

Enter a directory in which to save the report:

C:\temp\Key Entities Ranking Browse

Enter a filename without extension:

Key Entities Ranking

< Back ” Finish H Cancel ]

In the final screen, use the Save Options panel to choose what kind of output to create and where to
store the results (you may generate multiple types of output in a single run). The HTML option will
try to open the output file in your browser, useful for a quick review of the results, while the Text
version is available as an alternative human readable format. The PowerPoint and PDF versions are
usually best for presentations. The CSV and JSON are intended to transfer data from the report to
other tools. For more information on report output see the Save Options entry. Click the [ Finish ]
button to run the report.

To find out how a particular person is connected run the Analysis > Generate Reports > Locate Key
Entities > Node of Interest Characterization report.

58



+5 Generate Reports

Select Report

Filter Data
Measures
Megative Links
Union by Thirds
Transform Data
Remove Nodes

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

Mode of Interest Characterization - [ Categories ~ ]

Description | Input Requirernents| Qutput Forrnats|

Identifies important measures and facts about specified nodes in
relation to their network.

Meta-Networks: select one or more to analyze in the report.
= [l select All
- [ ] ¥R Raiders of the Lost Ark
-~ [] 232~ Tennis
|| ¥38- software_company

- Circle Test
- Randomized Network

< Back ’ Mext = H Cancel

Begin by using the Select Report panel to place a check mark next to one of the meta-networks from
the list (for simplicity, only select one). Then click [ Next > ].

v Generate Reports

Parameters

Visualization
Ranked Tables

Select the ego nodes to analyze.

All Nodes | Agent | Event| Knowledge | Location| Resource Task|

Contains -

0

Mode ID = |Mode Label = |ally dies

AL col_jack_o'neill |yes

AD2 maj_samant... |yes

A3 daniel_jackson |yes

AD4 teal'c yes

ADS jacob_carter... |yes
ADG [t_elliott yes dies

AD7 ren‘al yes dies

1

ADB aldwin yes dies

P T ,

|| select/Clear All | | Select/Clear Visible 1/ 16 Selected, 16 / 16...

(<o | [_toa> ] [_gonca |
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In the second window, choose one or more agent nodes to analyze. The Parameters panel lists the
nodes present in the meta-network(s) in a series of tabs, including a combined list (the All Nodes
tab) and detailed tabs for each nodeset which include attribute data. In this case choose the Agent
tab. Next place a check mark next to the agent(s) to track. At least one node must be selected. Then
click [ Next > ].

&5 Generate Reports - Node of Interest Characterization - ﬁ

Save Options Reports can present their results in different formats. Each format
Praferences produces one or more files that are saved to a specified location. When

multiple files are created, each filename will be an extension of the one
you give.

Select the report formats to create:

] Text
HTML
] csv
| 1son

|| PowerPoint | All slides -

| PDF

Enter a directory in which to save the report:

C:\temp\Mode of Interest Characterization Browse

< Back ” Finish H Cancel ]

The final screen allows you to choose what kind of output to create and where to store the results.
Use the Save Options panel to check HTML format and enter a save directory. Click the [ Finish ]
button to run the report.

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, a single class of information is of interest, so a checkmark 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 pane the Measures Over Time option allows you to see how a network measures
changes over multiple time periods.
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Below is an example of the type of display viewing two measures over 27 time periods.

1.5

1.4 W
1.3 {

1.2 1 ._T
1.1 -1
1.0 = 3
0,91 |
0.8 1
0.7 1
0.6 1 '.

0.5 m ? ; l u
0.4 - /
0.3 ’
0.2 1

0.1
0nil—® . . - T . » |
4 Mawv 11-Mow 18-Mov 25-Nov 2-Dec
Date

Value
-

= Metwork: Centralization, In-Degree : characters x Location
- MNetworlk: Centralization, Out-Degree : characters x Location

Creating such charts requires your data to be time stamped. Time stamped data can be identified as
follows:

* Dynamic Meta-Network : A dynamic meta-network is container for time stamped data (in
fact it is a container for meta-networks, each with a time stamp). A dynamic meta-network is

marked with an icon of a clock overlaying a network (m) in the Meta-Network Manager.

* Meta-Network : Ordinary meta-networks, marked with the meta-network icon (m), are
optionally time-stamped. To check, highlight a meta-network and examine the Editor pane's
Meta-Network Time field. If the area has a button labeled [ Click to create... ] 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 date or period to the meta-network. See Meta-
Network Time Notation for more information.

Each meta-network included in a visualization should contain nodes and networks using the same
names. 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.

To create a measure over time chart, use the Visualizations > View Measures Over Time command
in the menu bar. Two dialogs will open.

Use the Select Meta-Networks dialog first.
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Select Meta-Networks

Select the meta-networks in which to compute measures.

= [l Select All
i [¥] ¥R - Raiders of the Lost Ark
|:| 238 - Tennis
|| ¥38- software_company
-] #32- embassy
-s5gl
- stargate
- Circle Test
- Randomized Metwork
- stargate+icons
- stargate+icons-Spheres Union
- Raiders, part 01-Peru
- Raiders, part 02-new_england
- Raiders, part 03-san_francisco
- Raiders, part 04-nepal-raven_saloon-1
- Raiders, part 05-nepal-raven_saloon-2
- Raiders, part 06-nepal-raven_saloon-3
- Dynamic Meta-Metwork

e e
SBEEREEEREEER

(|
| L B

’ Mext = H Close Run

< Back

In the first pane, select the meta-networks or dynamic meta-networks to analyze. In the example, a
dynamic meta-network was selected. Click the [ Next > ] button.
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4 Measures Over Time

Select Parameters

Select the measure calculation parameters.

The meta-networks will be identified by date.

I;musﬂmn | Aggreqgate

Measures | Nodesets and Networks

() All measures

(") Only fast measures

(@) centrality measures

(™) custom | Click to select...
Geodesic measure options:
Compute reqgular measures
|:| Compute inverted measures

[ ] compute k-centrality measures with radius:

Close || Run

Choose the measures to be charted. In the example, Centrality measures was selected. Click the
[ Run ] button. Now use the Measures Over Time main window to display and manipulate the
computed measures.
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Recompute Measures | Save Computed Measures
| Measure Selector ax' » O x| Restrictor ax' @nxll
Hetwork Level Start: 1936-11-01 12:00:00 * | Skip: 0 End: 1936-12-04 12:00:00 hd

Charts # x
Use the Add and Clear buttons below to | ﬂl
display measures. Measure values | Fast Fourier Transform | Change Detection | Color Grid
Select @ measure and input: &
Metwork Centralization, In-Degree 1.50
:characters X Location v: 1,75
Select a measure and input: & o 1.00
Metwork Centralization, Out-Degreg| + Tju 0.75
_characters X Location =
0.50 B
Add Measure ] I Clear Measures l 0.25 -—.
0,00 - & L - - . -
d4-MNow 11-Haow 18-Mov 25-Nov 2-Dec
Date

& Metworl: Centralization, In-Degree : characters x Location

& MNetworl: Centralization, Out-Degree : characters x Location

Show scaled measure values Display Options... Save Chart As...

In the example, the [ Add Measure | was used to add two measures to the chart. The pulldown
menus under Select a measure and input: were used to chart two measures (Node Centralization,
In-Degree and Node Centralization, Out-Degree).

You can also use the Visualizer's View Networks Over Time option allow you to see how time
stamped networks change over the specified time periods. The Visualizer's Networks Over Time
dialog allows you to examine a collection of time stamped meta-networks as a slide show with
automatic and manual advance along with other options. This is the default visualization method for
dynamic meta-networks but can be manually invoked by selecting time stamped meta-networks and
then using the menu bar command View Networks Over Time... to visualize the meta-networks
over time.
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5 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.

Gower's Method - A technique to compare objects where each object is characterized by features/
attributes/values, etc. regardless of the data type.

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 Methods - Technique employing repeated random sampling.

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

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. the
Southern Women Data Set, drawn from Davis, Gardner and Gardner's (1941) study where 18
women observed over a nine-month period met in a series of 14 informal social events. The data
recored which women met for which events.). 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

Two-Mode

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

B A1 A2 a3 [l k1 k2 k3 [l Rt R2 R3
Al Al Al

A2

Measures and Their Modes

Measure Mode
Access Redundancy Two-Mode
Actual Workload Multi-Mode
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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
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Density Two-Mode
Density Classic SNA One-Mode
Diameter One-Mode
Diffusion One-Mode
Edge Betweenness Centrality One-Mode
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
Organization Agent Knowledge Needs Congruence Multi-Mode
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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
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
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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

Breiger R. L. (1974). The Duality of Persons and Groups. Social Forces, 53(2), 181-190.

https://doi.org/10.2307/2576011

Davis, A., Gardner B. B., & Gardner M. R. (1941). Davis Southern Club Women [DyNetML

network data file]. Retrieved from

http://www.casos.cs.cmu.edu/tools/datasets/external/index.php#women

Davis, A., Gardner B. B., & Gardner M. R. (1941). Deep South: A Social Anthropological Study of
Caste and Class. Chicago, IL, USA: University of Chicago Press.

Freeman, L. C. (2003). Finding Social Groups: A Meta-Analysis of the Southern Women Data, In In
R. Breiger, K. M. Carley & P. Pattison (Eds.), Dynamic Social Network Modeling and Analysis:
2002 Workshop Summary and Papers (pp. 39-97). Washington, DC, USA: National Academies
Press.

73



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.

74



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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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].

E e
«
Below shows these links in a network over time.

I 3 - N

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

/
3 -

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.



E:E 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!
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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.

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.
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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.

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:
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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.

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

01110
10000
100011
00001
111110

Network 2
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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.

044 051 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.

emblems & standard
symbols

factoids, ¥y stereotypes

Frequency

F Y

bluzzwords

placeholders

Betweenness

ordinary
words allusions

3 Total Degree
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The Cube

culture social
personal vogue
stereotype symbol : i
yP constrained hegotiable

factoids

high prototype |emblen place-holder

FREQUENCY a=structural
o TOTAL DEGREE

?:gjr':g:ﬁ; L —~buzzword
P Tlow high ©

histarical
BETWEENNESS

task-specific

general emporal

General: Ordinary Word

sense of frustration

expansion

i contradictory
maddeningly B st
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Factoid

4 Density
3 Conductivity
4 Consensus

Placeholder

49 Conductivity
2 Consensus

Assasination M EEEEES
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Buzzword

Assassinations
of
RFK & King

right-wing 4 Density
o "3 Consensus

Watergate Iran-Contra

Emblem

fights
injustice

good guy

5 Density

actor H Kevin 25 Conductivity
Costner 5 Consensus

hero decency
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Stereotype

16 Density
Capra-style 0 Conductivity

10 Consensus

15 Total Degree
120 Betweenness
8 Frequency
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Allusion

15 Total Degree
0 Betweenness

—>
T~ 8 Frequency

LT\

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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L7 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 your 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.

- 1

[ commaDelimited - Copy.csw - Microsoft Excel - = x
iy - I | 100;apple;red ¥

& B C D E F L

1 |100;aééle!red Lal

2 10%;lime;green

3 102 lemon;vellow

A -

4 4 + M| commaDelimited - Copy . ¥J {4} m | |

Ready = e ST E:} 0. @

., )

Select the cells you want to convert then click the Data tab. Click the Text to Columns function.
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Cin - .E‘: ﬂ'l': = ammaDelimited - Copy.civ - Micrasoft Bxcel — =
-
°~  Home Inset  Pagelasyout  Formulas | Dsts | Revie (7
B g L] Connections Al (32 { % Group = :
] Lt 17(a
) : = oy Ren « Lngroup =
Get External | Refresh | Sort Filter o -
Oaby = ag- B A (7 Advanced ] subtatal
Connedtions Sort & Filber Dutline

This brings up the Convert Text to Columns Wizard. Make sure the Delimited radio button is
selected. Then click [ Next > ].

L =

Convert Text to Columns Wizard - Step 1 of 3 @

The Text Wizard has determined that vour data is Delimited.
If this is carrect, choose Mext, or choase the data bype that best describes your data.
Criginal data type

Choose the File tvpe that best describes vour data:
@ { - Characters such as commas or kabs separate each Figld,

" Fixed width - Fields are aligned in columns with spaces between each field,

Preview of selected data:

1i00;apple;rad o
O0l;lime;yreen
0z ;lemon;yellow

Mext= | | Finish |

ol |

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 lets vou set the delimiters your data contains, You can see how wour text is affected in
the preview below,

Delimiters

| Tab
| Semicalon Treat consecutive delimiters as one

Cormma
- Text gualifier; | " IEI
Space

Qkher:

[ata preview

aa pple ped -
ol ime reen
oz emoh frellaow
F [
| Cancel | | < Back | [ ] | Einish |

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 ].

Convert Text to Columns Wizard - Step 3 of 3 @

This screen lets you select each column and set the Data Format,

Colurnn data Farmat

@ General
‘"General' comverts numetic values to numbers, date values to
Text dates, and all remaining values tao text,
Cate: | MDY Izl Advanced. ..

Do nat import colurmn (skipd

Destination: | 4a41 |E|

Data preview

emoh fFrellow

| Cancel || < Back

Each piece of data now resides in a separate cell.
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0n) [, I R | = commaDlelimited - Copy.cav - M, - = X
S caml
% ICiad
Home |Inser‘t | Page Laj.n:| Fu:urmulas| Data | Fewviewy |"u"iE'u'u' | .ﬂ.cruhat|@ - B X
A3 - fe | 102 ¥
b s | . c |l o L o |l F | c |}=
1 1004apple red A
2 101flime green I
3 1D2_Iemun yellow
| 4 |
| 9 |
| & |
4 4 » M| commaDelimited - Copy
Awerage: 101 Count: 3 Sume 303 |

The new file can now be imported into ORA through the Data Import Wizard.
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5 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 and the nodeset class is often used to identify nodesets for specialized analysis
techniques.
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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
I S Q * S2:They move apart to separate locations
o A, * S3:A 3rd connected agent is detected at its
s 009 own location
&< A, * S4: 2 of the agents meet
* S5 : The 3rd joins at same locale
S5 * S6 : One agent disappears
S A,
Q) A,
I S5
Q) A

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:
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75 Meta-Network Manager ; ﬁ s1

Meta-Network Manager < X é O x

=% SDynamic Meta-Network Sample
=132 o1

;- Ooo Agent : size 2

- ooa Location : size 1
*3* Agentx Agent
- *$® pgentx Location

|
=
[0}
(%

powered by ORA-NetScenes
(v ome Agent: size 3 2D visualization of time period S1.

-~ ooo | peation : size 3
-~ *3® AgentxAgent
L. ®8® scentx Location

{1l
=
Wy ]
[y

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.

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:
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* 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.

* 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.

98



* 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.

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 ./.\ ® Delia: 3 nodes, +3 links
*—&
KeyFrame - 6 nodes, 9 links % Delta : +3 nodes, +6 links

.?’\’/. Delta : -3 links

KeyFrame : 6 nodes, 6 links

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

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.
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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.

243 Keyframe: Raiders, part 12-tanis-nazi_dig # X

Meta-Metwork Mame  Raiders, part 12-tanis-nazi_dig

A0 =
Meta-Network Time 1936~ |November || 2212 at |08:00:00 2 Date () Period

Filename [£2 Load...

\ ,_j, Generate Reports... I I 22, Visualize = I I E Measure Charts...
General statistics:
Source count: 0
Modeset count: 2
MNode count: 28
Metwork count: 1
Total density: 0.02924
Link statistics:
All links: 5
All link values: Binary
Mon self-loops: 5

Mon self-loop values: Binary

Self-loops: ]
Self-loop values: Binary

Component statistics:

Isolates: 21

Dyads: 1

Triads: ]

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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Y Delta-Meta-Network: Raiders, part 13-tanis-marions_tent # X 200

Delta-Metwork Mame Raiders, part 13-anis-marions_tent

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

| ,_j Generate Reports. .. | | 22, Visualize ~ | |

Statistics:

Added Modified Removed

Modesets: 0 0 0
Modes: 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 GUL.
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+- 333 - 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_england

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

part 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.



H
|£: | Dynamic Meta-Network Importe -

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}, 2001-01-01T08 {i.e. January 1,
2001 at 9:00am), 2001-01-01T09-01 (i.e. January 1, 2001 at 9:00am offset minus one hours from UTC).

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

Meta-Metwaork Mame
Raiders, part 01-Peru

Meta Date
1936-11-01T12:00:00-05

Import as keyframe?

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

1936-11-17T20:00:00-05

Raiders, part 05-nepal-raven_saloon-2

1936-11-17T20:30:00-05

Raiders, part 06-nepal-raven_saloon-3

1936-11-17T21:00:00-05

Raiders, part 07-cairo-sallahs_house

1936-11-20T12:00:00-05

Raiders, part 08-cairo-streets

1936-11-20T15:00:00-05

Raiders, part 09-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

1936-11-20T22:00:00-05

Raiders, part 12-tanis-nazi_dig

1936-11-22T08:00:00-05

Raiders, part 13-tanis-marions_tent

1936-11-22T11.00:00-05

Raiders, part 14-tanis-indys_dig

1936-11-22T20:00:00-05

Raiders, part 15-tanis-marions_tent

1936-11-22T21:00:00-05

Raiders, part 16-tanis-indys_dig

1936-11-23T00:00:00-05

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-deser_road

1936-11-23T10:00:00-05

Raiders, 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

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

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

[ | Dates are time periad strings

[ Clear ” Import files...
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Impart H Cancel ]

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
[] to delete a meta-
network before importing.



= ¥ - Dynamic Meta-Network When finished you will see a new meta-
11232 Raiders, part 01-Peru network in the Meta-Network Manager
-9 Raiders, part 02-new_england pane. This icon has the clock overlay

-9 Raiders, part 03-san_francisco signifying it is a dynamic meta-network.

- Raiders, part 04-nepal-raven_saloon-1
133 P P - The Keyframe meta-networks carry the

_ standard meta-network icon (m) created
-8 Raiders, part 06-nepal-raven_saloon-3 from the items check marked in the

332 Raiders, part 07-cairo-sallahs_house Importer window. In the main editor page
% Raiders, part 08-cairo-streets the statistics will be displayed: Source
-9 Raiders, part 09-cairo-bar count, Nodeset count, Node count, Link
count, Network count, and Total density.

% Raiders, part 05-nepal-raven_saloon-2

% Raiders, part 10-cairo-streets

% Raiders, part 11-cairo-sallahs_house
23T Raiders, part 12-tanis-nazi_dig

95 Raiders, part 13-tanis-marions_tent

The Deltas carry the green and orange
circle icons (%2 ). When selected, the main
editor page the Operation Statistics will be
Raiders, part 14-tanis-indys_dig displayed on the main editor page. This
-85 Raiders, part 15-tanis-marions_tent consists of additions, modifications, and
-85 Raiders, part 16-tanis-indys_dig deletions of nodesets, nodes, links, and

-85 Raiders, part 17-tanis-airstrip-1 networks.

-85 Raiders, part 18-tanis-airstrip-2

%y Raiders, part 19-desert_road

-9z Raiders, part 20-cairo-omars_square
-85 Raiders, part 21-cairo-docks

£33 Raiders, part 22-bantu_wind

%2 Raiders, part 23-bantu_wind_and_sub
332 Raiders, part 24-greek_isle-road

%5 Raiders, part 25-greek_isle-tabernacle

: %5 Raiders, part 26-greek_isle-tabernacle-after_opening
+ 232 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
* 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.

106



The data file contains records indicating canal links between places, along with the time(s) the link
existed.
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Columns in the Welsh Canals Dynamic Meta-Network Input File

Column Name  Used for Content and Notes

Canal Attribute Name of canal.

Canal Nodeset Set to "Organization". Not used in this example. Available to create a

canal to place network.

Canal Attribute Attribute Set to "Canal".

Name

Canal Attribute Attribute Set to "Text".

Type

Place 1 Attribute, Name of a location on a canal. Case sensitive and must match all
Network 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 visualizer.)

Longitude

Attribute Name

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 match all
Network other instances in the Place 1 and Place 2 columns.

Place 2 Attribute, Set to "Location". Redundant to Place 1 Nodeset, included for clarity.

Nodeset Network

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

Latitude Redundant to Place 1 Latitude Attribute Name, included for clarity.

Attribute Name

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

Latitude included for clarity.

Attribute Type

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

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

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

Longitude Redundant to Place 1 Longitude Attribute Name, included for clarity.

Attribute Name
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Place 2 Attribute Set to "Number". Redundant to Place 1 Longitude Attribute Type,

Longitude included for clarity.

Attribute Type

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

Longitude 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. Uses first
Network 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 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.|.Place 1 Nodeset v | Place 1 v | select... v | Place 2 Nodeset v | Place 2 + | Link Weight v | Network v.| 8
New ] ’ Clear

Dynamic meta-network date: Dates v Date format: YYYY w | [ | create deltas

|| Aggregate by 105 .Year[s) -

Create new nodes for unrecognized node names

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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- ﬁ
&3 Import Data into ORA-NetScen [ S|

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... | Place 1 Nodeset | Place 1 v | canal Attribute Name | canal Attribute Type | canal

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

Select... | Place 1 Nodeset | Place 1 | Place 1 Latitude Attribute Name v | Place 1 Latitude Attribute Type | Place 1 Latitude Value

Select... | Place 1 Nodeset | Place 1 | Place 1 Longitude Attribute Name v | Place 1 Longitude Attribute Type v | Place 1 Longitude Value

Select... | Place 2 Nodeset v | Place 2 | Place 2 Latitude Attribute Name v | Place 2 Latitude Attribute Type | Place 2 Latitude Value

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

New ” Clear

Dynamic meta-network date: Dates v Date format: YYYY w | [ | create deltas
Aggregate by | 10/ vear(s) ]

Create new nodes for unrecognized node names

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:

&% *ORA-NetScenes 3.0.9.9.4

File Edit Preferences Data Management Generate Networks Analysis Simulations Visualizations Help

Meta-Network Manager # X anx | °9° Nodeset: Location # %

#2828 - Cooperative Study ||| mfo Edit0r|
&322~ Class Survey :
£33~ Twitter 1SON pdftribute Nodes Attributes Meta-Network

%32 - Embassy Enhanced Q, [contains = |
T2 - Raiders of the Lost Ark : :

%28- union_semantic_network_with_f
%22~ Randomized Network Canal Head Aberdare Canal 51.711601 -3.4312

Bm‘ welsh Canals Cwmbach Lock Aberdare Canal 51.6991 -3.4107
-m 1770-01-01 00:00:00 Duffryn Lock Aberdare Canal 51.686401 -3.3841
238 1780-01-01 00:00:00 Abercynon Junction Aberdare Canal;Glamorganshire Canal |51.650101 -3.3223

232 1790-01-01 00:00:00 Cyfarthfa Cyfarthfa Canal;Glamorganshire Canal |51.752602 -3.3041
233 1800-01-01 00:00:00 Abercanaid Glamorganshire Canal 51.716667  |-3.366667
£33 1810-01-01 00:00:00 Treforest Glamorganshire Canal 51.587799 -3.3221

[+ 1820-01-01 00:00:00
;g 1830-01-01 00:00:00 Rhydyfelin Glamorganshire Canal 51.586658 -3.305103

el | ocation : size 75 Taffs Well Glamorganshire Canal 51.545357 -3.270246
- %% Route Tongwynlais Glamorganshire Canal 51.530701 -3.249

252 1840-01-01 00:00:00 Llandaff Glamorganshire Canal 51.493332 -3.213333
232 1850-01-01 00:00:00 Cardiff Glamorganshire Canal 51.483334 -3.183333
£ 1860-01-01 00:00:00 Sea Lock Glamaorganshire Canal 51.450324 -3.175129
£33 1870-01-01 00:00:00 Hirwaunissa Inclined Plane |Kidwelly and Llanelly Canal 51.7878 -4.1429
#2232 1880-01-01 00:00:00 Cwmmawr Basin Kidwelly and Llanelly Canal 51703008 -4.1297
'm 1890-01-01 00:00:00 Capel Ifan Inclined Plane  |Kidwelly and Llanelly Canal 51.7724 -4.1877
g igg:gi:gi gggggg Pont Henry Inclined Flane | Kidwelly and Llanelly Canal 51.761002 -4.209
222 1920-01-01 00:00:00 Pontnewydd Kidwelly and Llanelly Canal 51.743301 -4,2485
<] . m Junction Kidwelly and Llanelly Canal 51.7299 -4.2792

Node MName Canal Latitude Longitude =

-

Find: S & [ | select/Clear All [ | Select/Clear Visible 0/ 75 Selected, 75 / 75 Visible
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File Edit Preferences Data Management Generate Networks Analysis Simulations Visualizations Help

The 1830 Route matrix in the Welsh Canals example (using the ORA editor's list view, with source
and target place names):

‘R H|BE|AAISSRIENE-

Meta-Network Manager # X A0 x

*3*® Network: Route » x

(- £33 - Cooperative Study
-£32- Class Survey
232 Twitter 150N pdftribute
£33 - Embassy Enhanced
-8~ Raiders of the Lost Ark

232~ union_semantic_network_with_F

H-&$3- Randomized Network
- }%8 - welsh canals
£32 1770-01-01 00:00:00
£33 1780-01-01 00:00:00
£32 1790-01-01 00:00:00
£32 1800-01-01 00:00:00
£32 1810-01-01 00:00:00
£32 1820-01-01 00:00:00
=+-&32 1830-01-01 00:00:00
ooo Location : size 75
g ol Route
£32 1840-01-01 00:
£33 1850-01-01 00:
£32 1860-01-01 00:
£33 1870-01-01 00:
£32 1880-01-01 00:

e

Editor |

Convert Links Remove Links Display Options

Q

Contains V] Links

Source Node

Target Node hd

B © Delete

Rhydyfelin

Taffs Well

Attributes

Canal Head

Cwmbach Lock

Abercanaid

Abercynon Junction

Create

Frankton Junction

Chirk Aqueduct

Delete

Frankton Junction

Gronwen Wharf and Bridge Mo. 82

Crickhowell

Gilwern

Ysgwrfa Lock

Resolven Basin

Crickheath Wharf

Carreghofa Locks

Neath Basin

Melincryddan Wharf

Hurleston Junction

Frankton Junction

Upper Clydach Aqueduct

Lower Clydach Aqueduct

Afon Giedd Aqueduct

Afon Twrch Aqueduct

Gwendraeth Fawr Aqueduct

Junction

Gwendraeth Fawr Aqueduct

Pembrey Canal Junction

Chirk Aqueduct

Chirk Tunnel

£33 1890-01-01 00:
£32 1900-01-01 00:
£33 1010-01-01 00:

%38 1920-01-01 00:

Guilsfield Arm

Llandaff

Pembrey Canal Junction
Pembrey Canal Junction

Garthmyl

Cardiff

Pembrey

Pembrey Old Harbour

—

[ | select/Clear All [ | Select/Clear Visible 0/ 73 Selected, 73 / 73 Visible

Visualization of a portion of the Welsh Canals example: 1830 in southern Wales near Pembrey and
Swansea.

File Modify Network Analyze Network Tools Map Options Shapefiles Options Help

L Font Size| 10/~ Minimum Node Size 76@‘ Maximum MNode Size
b & ] &0 =

~ ool

Hide links with value: lLess Than

OraGIS # x |

7 3

’ 1

w‘l}jéaﬂ asin )
irwaunissa Inclined Plane -~

i P

[}
apel Ifan Inclin;ed Planei o

- J.
Pont Henry IncllnE?Plane

Pontnewydd
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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.

&5 Change Keyframe Date ﬁ

Select a new date:

1936/= |[November ¥ || 1= at |12:00:00 = fx (@) Date Period

r OK ” Cancel

Date controls highlighted in the Change Keyframe Date dialog.
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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.

Setting a Period

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

Meta-Metwark Mame  |Raiders, part 01-Peru

Meta-Metwork Time | Part 01 - Raiders - Peru Date @ Period
Filename [£5 Load...
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.
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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:

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:

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

To clear the Meta-Network Time.

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

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 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
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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).

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; Jul; [If the number of pattern letters is three or

year Q7 more, the month is interpreted as text;
otherwise, it is interpreted as a number.

d Day in Number |10

month
E Day name in Text Tuesday;
week Tue
H Hour in day Number O
(0-23)
m Minute in ~ Number |30
hour
S Secondin ~ Number |55
minute

Z Time zone  RFC 822 -0800 See:

time zone https://docs.oracle.com/javase/7/docs/api/ja

va/text/SimpleDateFormat.html#rfc822time
zone
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X Time zone ISO 8601 -08; -0800; | See:
time zone [-08:00 https://docs.oracle.com/javase/7/docs/api/ja
va/text/SimpleDateFormat.html#rfc822time

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 w N Date format: |yyyy-MM - Create deltas

| Aggregate by 10/ | Year(s) -

| 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 hd Create deltas
| Aggregate by 10/ | 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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lzﬂWelsh_CanaIs_w_IVI\'nimum_Geo_Coordinates‘xI X
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;18580;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:

IzﬂWelsh_CanaIs_w_Ml'nl'mum_Geo_Coordinates.xI S
A E M W
1 Canal Place 1 Place 2 Dates
1795;1800;1810;1820;1830;1840;1850;1860;1870,;1880;
1890;1900;1910;1920;1930;1934;1990;2000;2010;2016
Neath Ahhev ruttine 1R24-1830-1R40-1850-18AN-1R7N-1RRMN-1RaAN-19NN-19107-1

Neath and Tennant Canal Briton Ferry basin Giants Grave wharf

AT |Meath and Tennant Canal "Aherdulais hasin

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

WARNING : Aggregation cannot be reversed. Do not remove input meta-networks until the
dynamic meta-network contents have been verified.

118




Aggregation can be performed when a dynamic meta-network is created by the Data Import Wizard
or on an dynamic existing 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:

1 Meta-Network Manage E

Meta-Network Manager ¢ x

..m_ Raiders afthol oct il
Remove selected

Import keyframes...
Import keyframes as deltas...
Create a new delta...
Aggregate...

? Meta-Metwork Transform...

® O

O Byperiod | 1% vear

Enter interval with: Empty meta-netwaork

Combine meta-netwarks by: LInion

Include empty aggregated meta-networks

DK ] ’ Cancel

The following options are available:
None - When checked no aggregation occurs.

By period - Check to perform aggregation using the specified arguments.
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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.
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) -

| 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.)
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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:

=-}8 - 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
E}m 1830-01-01 00:00:00
E ooo Location @ size 75
c++-888 1840-01-01 00:00:00
F-23% 1850-01-01 00:00:00

1

See Import Advanced Table for the full import example.
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7 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:

e st}
FPolX =) = (0] 0

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 6. The parameter c(0), is a normalizing
constant where
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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 8" 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.

References

Newman, M. E. J. (2003). The Structure and Function of Complex Networks. SIAM Review, 45(2),
167-256. https://doi.org/10.1137/S003614450342480

Robins, G., Pattison, P., Kalish, Y., & Lusher, D. (2007). An introduction to exponential random
graph (p*) models for social networks, Social Networks, 29(2), 173-191.
https://doi.org/10.1016/j.socnet.2006.08.002

123



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.

Filters Red Filter 54 units of red
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220 units of green

Green Filter .

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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E:E 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

6 0

Folded Network

104 30 12
30 34 20
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.

0 5 4
2 0 6
10 3 0

And finally, the math.

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.
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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 numeric or text) variables.

When to Use Gower's Method

Users need to decide when to use Gower's versus the traditional shared counts option. In general
you should use Gower's if your node data is all continuous variables or a mix of categorical and
continuous variables. If you your node values are all categorical, or continuous values that can be
meaningfully binned into categories, you should use the traditional shared counts.
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5 Hamming Distance

The Hamming Distance of two networks (of the same dimension) is the number of times a link
exists in one network but not in another. This count can then be normalized by dividing by the
number of possible links. Link values are ignored; only the existence or non-existence of links is
used.

Hamming Distance can be found in the Key Entities Ranking report.

Example: consider the two networks below which are both defined on the nodes A, B, C, D, and E.
For each network there is a visualization and adjacency matrix representation of the links.

Network 1

A

R ORI |O
oo |O|F
= OO | oM
===
ORIk OO
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Network 2

R O\l |k |O
oo |Oo O
== o0 |0
SO O |O |
S| OoOR|O|O

Binary String

We will compute the hamming distance by comparing each cell of the adjacency networks. We
could compare each of the corresponding cells in the two matrices, or for convenience, we have
concatenated the rows of the matrices into vectors which we can easily compare:
0111010000100010000111110

0001010000100010010011100

Calculation

There are five (5) differences in the binary string: the unnormalized hamming distance is 5.

There are a total possible 20 links (assume that diagonal links are not possible, and that links are
directed): the normalized hamming distance is 5/20 = .20 or 20%.
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E:E Inferences Matrices

Questions and Answers about Inference
Matrices

Question : You have a matrix defined as [ AK x AKAT ] and end up with an Agent matrix but with
inferences based on the knowledge matrix. What information can you get from this? For example,
what if a(ij) = 1. Does that means that agent i and agent j are connected by a common knowledge?
Are there any other uses for the inference matrices? Any deeper information we can gather from
them? Are there metrics that are applicable to them?

Answer : These often go under two mode metrics. See also Command and Control for more
information.

Question : If, in the above example, the AK matrix is not a boolean, but rather has values from 0 ->
n, showing the strength of the tie between that agent i and knowledge j. When we look at the
inference matrix, some of the values in the matrix are bound to be > 1. Does this imply that the tie
between agent i and agent j is greater if there is a value > 1, or should the inference matrix be
thought of as a boolean (0, 1) no matter what the value in the matrix after the matrix multiplication?

Answer : It is OK to have cell values greater than 1. It is also OK to binarize it. It just depends on
what you want to look at.

Question : Are there any affects that need to be watched for when multiplying a directed and
undirected meta matrix?

Answer : If you multiply a direct and an undirected it becomes directed.

Question : Do we lose properties, gain them? Is the resultant network directed or undirected (which
property is dominant)?

Answer : If you don't want direction to matter you can always symmetrize and tell ora to treat it as
undirected.

Question : Directed mean it matters which node is the source and which is the target. Symmetric
means that for any network H, Hij:Hji' Asymmetric means Hij does not necessarily equal Hji'
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Answer : An undirected network is symmetric. A symmetric network is not necessarily undirected. A
symmetric but directed network that contains Hij and Hji are treated as two different ties just of the

same value. If it is symmetric and undirected Hij:Hji and this is treated as a single tie.
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E:E Large Meta-Networks

Description

There's always a question as to the maximum size for a meta-network in ORA. That depends on a
number of items.

First it depends on your machine. Extremely large networks (networks containing 10A6 nodes) have
been run successfully on 64-bit multi-core machines.

It is also about the amount of memory in the machine. The more you have the better it is. It helps
make very big networks are doable.

Also, if it is taking forever to run simple reports, you may want to go to Analysis > Measures

Manager... and opt out some of the slow metrics, such as information centrality, if you are not
particularly interested in those.
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E:E MetaOntology

An ontology is defined as the group of classes in which almost every concept and phrase can be
classified depending on the context in which the concept/phrase is used in a particular sentence or a
paragraph. For example: "USA" can be a classified as a location or an organization, depending on
the context where the word occurs.

ORA-NetScenes defines a standard metaontology of classes which are used to classify the nodesets
used in meta-matrices. Many ORA features depend on this metaontology to discriminate and
identify nodes for analytical and visualization purposes.

Standard Nodeset Classes

The eleven nodeset classes are:

1. Agent refers to single actors. Agents must have the ability to take action. The most common type
of agents are people but can be other types of actors such as robots or monkeys. An agent can be a
specific individual (Cicero, Elvis Presley) or a generic actor representing a position or function
(terrorist, teacher).

2. Organization refers to actors that consist a group of agents. An organization could be a specific
(The United Nations, ExxonMobil Corporation) or generic (provincial governments, green energy
companies) organization.

3. Knowledge describes cognitive capabilities and skills of individuals. It may reference a singular
bit of knowledge, or a broad area of information. Knowledge could be trigonometry, fluency in
English, mastery of the science of DNA, or training on how to design and build bombs.

4. Resource refers to things that can be owned or acquired. Resources can be physical or mental.
Resources often identify items or knowledge that are necessary to perform tasks, or create events. A
resource could be a password, a cell phone, money, chemicals, tools, or books.

5. Belief identifies attitudes, positions or beliefs that actors may hold. This includes terms
representing whether the actor is pro, con, or neutral on a particular issue, ranking information,
agreement or disagreement, or religious beliefs or preferences. A belief could be faith that there is a
god, or that there are many gods, or that that Earth is flat. Some beliefs are signaled by sentiment
such as "war is bad."

6. Event identifies occurrences or phenomena that happen to an actor (agent or organization),
location, knowledge, belief, or resource. Events can be specific, singular and occurring at a known
time such as the 9-11 terrorist attacks on the United States or the eruption of Mt. Vesuvius in 79 AD
or generic such as weddings, harvests, or inaugurations.

7. Task refers to actions than an actor can, or cannot take. A task could be any process in a company,
e.g., product development or administration, but also the plan to assassinate Caesar.
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8. Location refers to places, real or conceptual, that actors, knowledge, or resources can be in or at.
A location could be specific e.g. 1600 Pennsylvania Avenue in Washington, DC, USA or generic e.g.
retirement home, a rice paddy.

9. Role is a deprecated identifier for position, function, or purpose. The preferred representation is
to use a generic Agent or Organization to classify roles.

10. Action is a deprecated synonym for Task.

11. Unknown is used when a nodeset is not yet classified into one of the above classes.

Standard Node Types

All nodes are assigned to a nodeset class. In some cases nodes can have an additional node type
assigned that has the value either generic or specific. This indicates whether the node models a
general entity (generic), or a singular or one-time entity (specific). Only the following nodeset
classes can have node type: agent, organization, event, and location.
The following are examples of generic and specific nodes for each of the allowed nodeset classes:
Agent
Generic: a general role, e.g. American president, banker.
Specific: a specific or unique actor, e.g. George Washington, Cosimo de' Medici.
Organization
Generic: a kind or category of organizations, e.g. political party, corporation.
Specific: a specific organization, e.g. The Republican Party, Microsoft.
Event

Generic: general happenings, e.g. poker night, disaster.

Specific: one-time happenings or special events, e.g. the 2017 Aussie Millions Poker
Championship, the 2004 Indian Ocean earthquake and tsunami.

Location
Generic: a type or category of place, e.g. canyon, church.

Specific: a specific place, e.g. The Grand Canyon, St. Peter's Basilica.

Groups

Groups, also referred to as meta-nodes, are any categorization of nodes into a cluster. Groups are
frequently defined by applying one or more of the grouping algorithms available in ORA.
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Example

Consider a software company with employees, skills, and tasks. The employees would be
contained in an agent nodeset, the skills in a knowledge nodeset, and the tasks in a task nodeset.
Agent groups could be created by considering similar tasking, the connections between agents, or
other factors.
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E:E Monte Carlo Methods

Description

Monte Carlo methods (or Monte Carlo experiments) are a class of computational algorithms that
rely on repeated random sampling to compute their results. Monte Carlo methods are often used in
computer simulations of physical and mathematical systems. These methods are most suited to
calculation by a computer and tend to be used when it is infeasible to compute an exact result with a
deterministic algorithm. This method is also used to complement the theoretical derivations.

In general, Monte Carlo methods are used in mathematics to solve various problems by generating
suitable random numbers and observing that fraction of the numbers which obeys some property or
properties. The method is useful for obtaining numerical solutions to problems which are too
complicated to solve analytically. The most common application of the Monte Carlo method is
Monte Carlo integration.
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E:E Moran-I and Geary-C

Moran's-I : The measure of spatial autocorrelation to study stochastic phenomena which are
distributed in space in two or more dimensions. The values of Moran's I range from +1 meaning
strong positive spatial autocorrelation, to 0 meaning a random pattern to -1 indicating strong
negative spatial autocorrelation.

This particular statistic is designed for the measurement of global spatial autocorrelation of
ordinal, interval or ratio data.

Geary's-C : Based upon a paired comparison of juxtaposed map values and ranges between 0 and 2.
Positive spatial autocorrelation is found with values ranging from 0 to 1 and negative spatial
autocorrelation is found between 1 and 2. However, values can be found greater than 2 on occasion
(Griffith, 1987). As similar values are in juxtaposition the numerator which measures the absolute
difference squared between juxtaposed values will tend toward zero. Whereas, as non-similar values
become juxtaposed the statistic will tend toward larger values in the numerator and thus toward its
maximum value of two.

This particular statistic is designed for the measurement of local spatial autocorrelation of
ordinal, interval or ratio data.

Example
Moran'sI | Geary's C
A 0.9 .04
B 0.2 0.9
C|-8 1.8

A has positive global spatial autocorrelation and local spatial autocorelation.
B is random with respect to space.

C has negative global and local spatial autocorrelation.
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5 Multiple Links in Imported Data

The Problem

There has been a question of what to do when there is the possibility of multiple links between the
same nodes in a file to be imported using the Data-Import Wizard > txt Data > Simple Table >
Networks, Nodes and Node Attributes.

Normally the weight of the links in the final network which contains multiple links will be summed.

[ nodel > node2 is 0.4 and nodel > node2, 0.5 ]. The expected result would be 4.5 but is in fact
summed and becomes 0.9.

The Solution

If you don't know in advance which nodes have multiple links you need to use the Data Import
Wizard to create one Network per link type.
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E:E Network Basics

Network Basic Terms

Networks are contain information with Weighted/Unweighted, Symmetric/Asymmetric, Connected
Networks/Disconnected Networks, and Self Loops. Each makes for a unique network structure.
Networks which are directed, weighted, unconnected, and which even contain self-loops are not
unusual in social network analysis.

Binary Networks

A binary network is constructed by binary values (either 1 or 0) in its network matrix and
contains only the information whether a link between two entities in the network exists or not. In
the network matrix, 0 in the cell w indicates that there is no links from node u to node v while

1 indicates that there is a link. Because the weights of all links are 1 and therefore equal these
networks are also called unweighted networks.

Weighted Networks

If the weights of the links are different we use the term weighted network. In a weighted network
every link is represented by a real number w, (continuously from -? to +?) in its network matrix

and contains not only the information about whether there is a link between entities, but also
numerical information about the links (e.g., how far two entities are distant geographically or
how often agents interact with each other). In the network matrix, 0 indicates there is no link
between two entities while any value other than 0 indicate there is a link between the entities.

Self-Looped Networks

Self-loops (also called self-links or loops) are links from a node to itself. A self-looped network
has therefore non-zero diagonal elements in the network matrix. Depending on the weight
representation of the network (either binary network or weighted network), these diagonal
elements can take the values 1 (in a binary network) or it can take any real number (in a weighted
network).

Symmetric/Asymmetric Networks

In a symmetric network for every edge euv there is also an edge evu. All links are therefore
reciprocal. In asymmetric networks this is not the case. In its matrix representation, a symmetric
network has symmetric values about its diagonal. Asymmetric networks are also called directed
networks, while undirected networks are synonymous with symmetric networks. In weighted
networks the link values of all paired symmetric matrix elements have to have the same value in
order to be symmetric.
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Disconnected Networks

A path in a network is a subset of nodes and edges which connects two nodes without repeating a
node or an edge. All nodes which can be reached from a specific node using paths are called
reachable. If subsets of nodes are arranged in a way that all nodes of group A are unreachable
from all nodes from group B and vice versa, the network is disconnected. Therefore, there is no
link connecting any pair of nodes between the subsets of nodes. These subsets of nodes are
named components. Every component can be interpreted as a single network, but researchers are
often interested in treating disconnected networks as a single network. In addition, it is important
to know that even if a network is connected, it is possible that there are unreachable nodes for a
specific node in case of directed networks.

Network Characteristics

Metwork properties:

Symmetric (undirected links) Mo selfdoops Binary link weights

Changing any of the characteristics above will affect the working of your network. Normally the
creator of a network knows whether a specific network should be directed or undirected when it is
created. Changing a weighted network from weighted to unweighted will remove link weight
information and you end up with a binary network of 1s and 0s. Changing from a Asymmetric to
Symmetric will force ORA to create extra links where the original network had none.

Independently from these network settings ORA offers additional options for treating these
characteristics when network measures are calculated. So, your data can have link weights but it is
your decision to ignore these link weights when calculating network measures. You will learn more
about these options in the following section.

Editor Display Options
Info | Editor

Corvert Links Rernowe Links Highlight Hide Display Options

Convert Links : This menu item includes different ways to manipulate the line weights of your
network. You are able to binarize all links or just links within a specific range (collapse). Negate
changes the algebraic sign of the links in the network while absolute value turns all line weights to
positive numbers. Row-normalize is a method to weight the importance of a single link with the
number of links of a node.

Remove Links : With these methods you can remove specific links, e.g., links with a line value
lower or higher than a given value or self-loops. It is also possible to set the self-loops (diagonals) of
a network to a designated value. In this menu you can also find ways to symmetrize your networks
using different methods (maximum, minimum, sum, average).

Highlight : Input a search parameter and all matching nodes will be highlighted in the matrix.
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Hide : Input a search parameter and all matching nodes will be hidden in the matrix.

Display Options : Options for displaying links as binary check boxes or numeric values. You are
also given the option to display row or column sums.

Measures

You can add a measure result as an attribute using the Measure button in the Info Tab of a nodeset.
After clicking the button you specify which Network to use, which measure to run and give it a
name. The result will display in the nodeset display under Editor. The following are the default
settings for measures added.

Treat as symmetric : Symmetrizes the network for the calculation, e.g., if the line weight w is

b)
larger than w,, thanw, ?w .

Ignore self-loops : All diagonal elements are set to 0.

Treat as binary : The link weights for all w  with w__# 0 are set to 1.

Scaling Parameters for Measures

The results of measures is usually within the range 0 and 1 and is the result of scaling. It is used in
order to compare networks with different sizes. You can change this to a scale of 0 to 100 under
Preferences > Measures > Scale measures as percentage.

Network Characteristics on Measures

The characteristics of a network impact the way measures work, i.e. selecting self-loops affect the
result of degree and eigenvector centrality as well as clustering coefficients. Below is a table with
some examples.

Characteristics of Networks and their Impact on Measures

Measure Allow/Ignore Symmetric/ Binary/ Connected/
Self-Loops Asymmetric Weighted Disconnected

Degree Centrality Yes Yes Yes No
Betwegnness No Yes Yes No
Centrality
Closeness
Centrality No Yes Yes Yes
Eigenvector
Centrality Yes (No) Yes Yes
Clustering
Coefficient Yes Yes No No

If any option is set to True of False, ORA will add/remove links that the property holds in the

network.
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E:E Ontology

What Is Ontology?

Ontology has to do with making clear and explicit statement about entities in a particular domain.
What kinds of things can exist in this world we're trying to explain. What types of relationships do
they have with each other. It is concerned with what is that and what is possible.

Categorization or Classification : Organizing a set of entities into groups based on their essences and
possible relations. This assumes that for any new items added to the group a place will already exist.

Below is the Best Classification chart and I'm sure you recognize it.

| Illﬁi
B

]
L]
N
L
L
L
L
N
IHI

The Periodic Table has the most value, both descriptive and predictive, of any classification chart.
The pink column on the right contains the noble gases. It is an odd category, because helium is no
more a gas than mercury is a liquid. Helium is just a gas at most temperatures.

Even in a nearly perfect categorization scheme, there are these kinds of context errors, where people
are placing something that is merely true at room temperature, and is absolutely unrelated to
essence, right in the center of the categorization. And the category 'Noble Gas' has stayed there from
the day they added it, because we've all just gotten used to that anomaly as a frozen accident.

If it is impossible to create a completely coherent categorization, even when you're doing something

as physically related to essence as chemistry, imagine the problems faced by anyone who's dealing
with a domain where essence is even less obvious.

What Makes for a Good List?

Here are the ideal situations you would like to cleanly classify your domain.
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Small corpus
Formal categories
Stable entities
Restricted entities
Clear edges

What Makes for Good Participants?

The other important issue is in regards to who is doing the classifying. Here are a few things that
help to job go smoother.

Expert catalogers

Authoritative source of judgment
Coordinated users

Expert users
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E:E Parts of Speech

Parts of Speech assigns a single best Part of Speech, such as noun, verb, or preposition, to every
word in a text. While many words can be unambiguously associated with one tag, (e.g. computer
with noun), other words match multiple tags, depending on the context that they appear in.

CC Coordinating conjunction PRP$ Possessive pronoun

CD Cardinal number RB | Adverb

DT Determiner RBR Adverb, comparative

EX Existential there RBS Adverb, superlative

Fw Foreign word RP  Particle

IN Preposition or subordinating conjunction [SYM | Symbol

JJ Adjective TO to

JJR Adjective, comparative UH Interjection

JJS Adjective, superlative VB  Verb, base form

LS List item marker VBD | Verb, past tense

MD  Modal VBG Verb, gerund or present participle
NN Noun, singular or mass VBN Verb, past participle

NNS Noun, plural VBP Verb, non-3rd person singular present
NNP Proper noun, singular VBZ Verb, 3rd person singular present
NNPS Proper noun, plural WDT |Wh-determiner

PDT  Predeterminer WP  Wh-pronoun

POS  Possessive ending WP$ Possessive wh-pronoun

PRP  Personal pronoun WRB |Wh-adverb
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E:E Reduced Form Networks

Background

Several tools, e.g., NetMapper and AutoMap generate a meta-network in reduced form. Reduced
form is a format to support the user by simplifying the structure of the extracted data. There are
three elements to reduced form:

1. Symmetrization about the diagonal
2. No self-loops
3. Ordering of the ontology classes

Think of your meta-network as a set of matrices. Each of these matrices is characterized by two
ontology classes: Agent x Agent, Resource x Task. The available sets are:

Agent (A)
Organization (O)
Knowledge (K)
Resource (R)
Belief (B)

Event (E)

Task (T)
Location (L)
Unknown (U)

These ontology classes are sometimes referred to by just their first letter. For example, A refers to
agent.

As can be seen there are 9 ontology classes, hence there are 81 matrices s.t. each matrix is defined
by an ontology class for the row nodes and an ontology class for the column nodes. As an example,
one matrix is Resource x Task, often referred to as RT. In RT the rows are resources and the columns
are tasks.

Of these 81 matrices 9 are "square"; i.e., both the rows and columns are the same ontology class. An
example of a square matrix is Agent x Agent (AA). The square matrices (square networks) are:

Agent x Agent (AA)

Organization x Organization (OO)
Knowledge x Knowledge (KK)
Resource x Resource (RR)

Belief x Belief (BB)

Event x Event (EE)

Task x Task (TT)

Location x Location (LL)
Unknown x Unknown (UU)
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Why use Reduced Form

Reduced form is useful when your data is naturally symmetric or when you have extremely large
data and for initial analysis you just want to get a general picture. Keep in mind in a reduced form
network - the data is symmetric - which means all ties are bi-directional.

Data extracted via text-mining tools such as AutoMap or NetMapper produce reduced form data as
the default. The reason is that, for most assessments, the ordering of the concepts in a window (e.g.,
in a sentence) is not important. Rather, what matters is the co-occurrence of the concepts.

More details

This is what Reduced Form does and does not do:

Uni-modal networks are not changed (e.g. an AA is NOT symmetrized), but bi-modal networks
are symmetrized in that the links from two or more networks are combined using the maximum
method.

Bi-modal networks are combined:
For example, if there is an AK and a KA network, then the KA is transposed to AK2 and then AK
and AK?2 are unioned with the Maximum link weight from each (a,k) or (k,a) being used.

Network Names are normalized to their Node Classes, e.g., agent x agent, agent x knowledge,
etc.

NOTE : The original networks are changed into their reduced network forms. If you want to
maintain the originals, you need to work on a duplicate of the meta-network.

How and Where ORA does Reduced Form

Remove self loops : Removes all links that connect a node to itself. Finally, most network
measures, and most network data sets, do not consider self-loops. This means that the diagonal is
"zeroed"; i.e., the value, if there is one, is replaced by 0. In a reduced form network only the
upper diagonal is saved and self loops are removed. This means that for any square matrix X, Xii
=0.

Symmetrize by method : Turns directed or asymmetric network data into undirected or
symmetric data. All three methods use a pair of values from the upper and lower portions of the
table (e.g. cell 1, 3 is compared to cell 3, 1). If a network had a link from A to B but not from B
to A then symmetrizing the network would create a reciprocal link from B to A. Within the
overall meta-network, the data might be symmetric (recall for a network that means symmetric
about the diagonal). If in fact the data is symmetric, then this structure has a lot of redundant
information and we can save space and computation time, by only focusing on the unique data.
For network data this unique part is often referred to as "the upper diagonal." In reduced form,
for the square matrices, if the data is not symmetric then the matrix is symmetrized by adding the
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upper and lower diagonal elements. Thus for any square matrix, X, a new version NEW, is
created by NEWij = Xij+Xji.

Combine networks of the same type using method: : See descriptions below.

Tranpose networks according to node precedence : Transposes bimodal networks to ensure that
certain Node Classes appear first. The order is: Agent, Organization, Knowledge, Resource,
Belief, Event, Task, Location.

Combine networks of the same type using method: : See descriptions below.

Combination Methods

Maximum : Compares the values and uses the larger of the values. This is called using the
strongest value.

Minimum : Similar to Maximum only it uses the lower, or weaker, value. Average takes the two
values and averages them.

Sum : Adds weights of links from all combined networks.

Binary : Sets link to [?17?] if there is a link an any two nodes or [?07?] if no network contains a
link for two nodes.

Average : Adds all links and divdes by the number of links found.

Order of Node Classes
The Node Classes will be placed in the following order:

Agent
Organization
Knowledge
Resource
Belief

Event

Task
Location
Unknown

What this means is that the meta-network as a matrix has the rows ordered by first agents then

organizations then knowledge .. to unknown. And this means that the columns nodes are ordered
by first agents then organizations then knowledge .. to unknown.
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In a reduced form network, since only the upper diagonal is saved, this means that the ordering
defines how the off-diagonal matrices are referred to. The off-diagonal or non-square matrices
are those formed by two different ontology classes. For example and Agent x Organization
matrix (AO).

To create a reduced form network, the off-diagonal or non-square matrices are added together.
This is effectively saying that the order of the links do not matter. This is done by transposing the
lower diagonal matrix and adding it to the upper diagonal matrix. For example, given Agent x
Organization (AO) and Organization x Agent (OA), a NEW-Agent x Organization is created as
AO+OA(transposed).

Given the ordering of the ontologies this means that in a reduced form meta-network the only
off-diagonal matrices are:

Agent x Organization (AO)
Agent x Knowledge (AK)
Agent x Resource (AR)

Agent x Belief (AB)

Agent x Event (AE)

Agent x Task (AT)

Agent x Location (AL)

Agent x Unknown (AU)
Organization x Knowledge (OK)
Organization x Resource (OR)
Organization x Belief (OB)
Organization x Event (OE)
Organization x Task (OT)
Organization x Location (OL)
Organization x Unknown (OU)
Knowledge x Resource (KR)
Knowledge x Belief (KB)
Knowledge x Event (KE)
Knowledge x Task (KT)
Knowledge x Location (KL)
Knowledge x Unknown (KU)
Resource x Belief (RB)
Resource x Event (RE)
Resource x Task (RT)
Resource x Location (RL)
Resource x Unknown (RU)
Belief x Event (BE)

Belief x Task (BT)

Belief x Location (BL)

Belief x Unknown (BU)
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Event x Task (ET)

Event x Location (EL)
Event x Unknown (EU)
Task x Location (TL)

Task x Unknown (TU)
Location x Unknown (LU)
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E:E Regression

Regression analysis is also used to understand which among the independent variables are related to
the dependent variable, and to explore the forms of these relationships. In restricted circumstances,
regression analysis can be used to infer causal relationships between the independent and dependent
variables ("Regression analysis," n.d.). The dependent and independent variables can be either
network measure or numerical attributes of nodes.

To test the shape of the distribution or normality of the variables use...

Procedure

From the main menu select Analysis > Generate Reports... > Statistical Procedures and Diagnostics
> QAP/MRQAP Analysis. Place a check mark next to the meta-network(s) to analyze. Click

[ Next > ].

e

Z% Generate Reports - QAP/MRQAP Analysis @
Reports: select a report from the list or by category.

QAP MROQAF Analysis] - Categories - |

Description: Computes QAP and MROJAP Correlation and Regression
(Dekker and Y-Permutation methods) on input networks,

Output formats: single meta-network

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

| Raiders, Tanis - all

Select Al | | Clear Al
Transform: select how to transform the meta-networks prior to { é '
running the report. b
Back | Mext = | | Cancel |

.

In the top section select the nodesets to analyze. In the bottom section select the networks to
analyze. Place a check mark in the box next to Create a Meta-Network from select nodes and
networks to create a new meta-network. Click [ Next > ].
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i

Select the parts of the meta-network to analyze.

Mode dasses to analyze:

characters : size 9

Select All ” Clear all

Metwarks to analyze:

characters x characters-12
characters x characters-14
characters x characters-15
characters x characters-16
characters x characters-19

Select All ” Clear all

[] Create a meta-matrix from selected nodes and netwaorks:

Mode dass: |Agent Agent

% Generate Reports - QAP/MRQAP Analysis ==

< Back ] [ Mext = ] [ Cancel

Under Dependent network: select the meta-network and network to use.
Under Independent network(s): select the networks to keep independent.
Under Select the algorithms to run: select what to use for analysis.

Under Set the algorithm parameters: set the set and permutations.
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TE Generate Reports - QAP/MRCOAP Analysis

[l

Select the unimodal networks for the analysis. The independent networks

are taken from each meta-network.

Dependent networlke
Meta-network: .F'.aiders, Tanis - all
Network: characters x characters-12

Independent network(s):

characters x characters-12
characters x characters-14
characters x characters-15
characters x characters-16

[ characters x characters-15

Select the algorithms to run:
Correlation
Y-Permutation Regression

-

-

Select All

Clear All

Double-Dekker Semi-Partizling Reagression

Set the algorithm parameters:
Random seed value: 0

Mumber of permutations: 100 F=%

< Back H

Mext > ] [

Cancel

-
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i "

TE Generate Reports - QAP/MRCOAP Analysis @

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

Select the report formats to create:

Text
o | HTML
Csv

PowerPoint

Enter a directary in which to save the report:

C:output Browse

Enter a filename without extension:
0ap-

| < Back | | Finish | | Cancel

QAP/MRQAP Analysis Report

Input data: Raiders, Tanis - all
Start time: Mon Dec 12 13:59:48 2011

Data Description

Parameters
The random seed is 0
The number of permutations is 100

The dependent network is characters x characters-12 from the meta-network Raiders, Tanis -
all

The independent network(s) used from each meta-network:

characters x characters-12
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characters x characters-14

characters x characters-15

characters x characters-16

The total number of independent networks is 3

Correlation Results

Network Correlation Significance Ha!““‘““g Eu.clldean
Distance Distance
Raiders, Tanis - all :
characters x characters- [0.69 0.01 4 2.00
14
Raiders, Tanis - all :
characters x characters- [0.30 0.21 8 2.83
15
Raiders, Tanis - all :
characters x characters- |0.39 0.04 16 4.00
16
Regression Results
R-Squared: 0.470588
Variable Coef Std. Coef | Sig. Y-Perm | Sig. Dekker
Constant 0.00 0.04
Raiders, Tanis - all : characters 0.50 0.69 0.00 0.00
x characters-14
Raiders, Tanis - all : characters 0.00 0.00 0.24 0.45
x characters-15
Raiders, Tanis - all : characters 0.00 0.00 0.40 0.39
x characters-16

Hanneman & Riddle (2005) argue that predicting and testing hypotheses about a node's non-
relational attributes can be done using a mixture of relational (network) measures and non-
network measures. This tool allows such tests. An example would be to use the entity class
agents - such as specific people, and then regress their performance on a combination of node
metrics e.g., degree centrality and non-relational attributes e.g. age and gender. This process
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computes basic linear multiple regression statistics by ordinary least squares (OLS), and
estimate standard errors and significance using the random permutations method for
constructing sampling distributions of R-squared and slope coefficients.

References

Hanneman, R. A. & Riddle, M. (2005). Introduction to social network methods. Riverside,
CA, USA: University of California, Riverside. Retrieved from
http://faculty.ucr.edu/~hanneman/

Regression analysis. (n.d.). Retrieved September 5, 2018, from Wikipedia:
https://en.wikipedia.org/wiki/Regression_analysis
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E:E Semantic Network

Semantic Network Union - Input

AutoMap outputs one meta-network per text. A semantic network is a meta-network with: Concept
Nodeset, Semantic Network (Concept x Concept), DyNetML <source> element describing
AutoMap processing of the input text.

You treat meta-networks as semantic networks. So you combine all nodesets into a Nodeset :
Concept and also combine all networks into one Semantic network.

Semantic Union - Output

Meta-network called Consolidated. Nodeset : Concept contains special attributes:

Frequency : Sum of the node's frequency attribute across meta-networks
Frequency_distinct : Number of meta-networks the node was in

Frequency_isolate : Number of meta-networks in which the node was an isolate in the semantic
network

Nodeset : Text with attributes:

One text node per input meta-network, corresponding to one text processed by AutoMap.
Attributes describe how AutoMap processed the text (these are pulled from the <source>
DyNetML tag).

Semantic Network

A union of the semantic networks can control how link weights are combined: sum, minimum,
maximum, etc..

A Concept x Text network records which texts contain which concepts. Link weights are from the
node's frequency attribute (how many times the node occurred in the text).
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1% Simulated Annealing

Description

Simulated annealing is an optimization heuristic (an algorithm designed to solve a really difficult
problem for which the best answers are computationally difficult to assess). This method provides
very good answers, but not always the optimum solution. Similar algorithms include the genetic
algorithm (GA), hill-climbing, and A-star.

The method was independently described by Scott Kirkpatrick, C. Daniel Gelatt and Mario P.
Vecchi (Kirkpatrick, Gelatt, & Vecchi, 1983) and by Vlado Cerny (Cerny, 1985). The method is an
adaptation of the Metropolis-Hastings algorithm, a Monte Carlo method to generate sample states of
a thermodynamic system, invented by M. N. Rosenbluth in a paper by N. Metropolis et al.
(Metropolis, Rosenbluth, Rosenbluth, Teller, & Teller, 1953).

Source

The name and inspiration come from annealing in metallurgy, a technique involving heating and
controlled cooling of a material to increase the size of its crystals and reduce their defects. The heat
causes the atoms to become unstuck from their initial positions (a local minimum of the internal
energy) and wander randomly through states of higher energy; the slow cooling gives them more
chances of finding configurations with lower internal energy than the initial one.

References

Cerny, V. (1985). Thermodynamical approach to the traveling salesman problem: An efficient
simulation algorithm. Journal of Optimization Theory and Applications, 45, 41-51.
https:/doi.org/10.1007/BF00940812

Kirkpatrick, S., Gelatt, C. D., & Vecchi, M. P. (1983). Optimization by Simulated Annealing.
Science, 220(4598), 671-680. https:/doi.org/10.1126/science.220.4598.671

Metropolis, N., Rosenbluth, A. W., Rosenbluth, M. N., Teller, A. H., & Teller, E. (1953). Equation of
State Calculations by Fast Computing Machines. The Journal of Chemical Physics, 21(6), 1087-
1092. https:/doi.org/10.1063/1.1699114
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E:E Synchronization

NOTE : This feature is available in ORA version 1.9.5.4.5. and above

In ORA you can now work in synchronization between ORA's Main Interface and ORA's
Visualizer. If you position a network visualization window in a manner where you can see the ORA
main interface and or any of its visualization windows (e.g., Legend), you can then make changes
directly into the Main Interface (e.g, such as changing links in the Editor) and that change will be
immediately affect the visualization without any further action from the user.
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E:E WGS84 Maps

WGS84

WGSB84 is based on satellite measurements.

Glossary

DMS : Degrees, Minutes, Seconds. Historically, maps have their scales in degrees and minutes.
To use this with WGS it must be converted to decimal form.

WGS : Stands for World Geodetic System

Map Datum : A smooth surface somewhat arbitrarily defined as zero elevation, consistent with a
set of surveyor's measures of distances between various stations, and differences in elevation, all
reduced to a grid of latitudes, longitudes, and elevations.

Lat-Long : Stands for latitude-Longitude. For example, 50 degrees and 29 minutes north, 123
degrees and 50 minutes west. Latitude-Longitude coordinates are sometimes referred to as the
"geodetic grid" which we abbreviate to "Geo". Latitude is written first, followed by the longitude

DMS - Degrees, Minutes, Seconds

As there is no degree symbol [ ° ] on the keyboard we use a colon to separate degrees and minutes
50:27.5. Note that there can be only one colon. Use a period (decimal point) to separate the minutes
from the seconds.
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E:E ORA's Main Interface

The ORA interface is organized into five sections. The menu, the main icons, and three re-sizable
panes which are dockable. 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.

" !

B *ORA-NetScenes 3.0.2 developer o= =]

File Edit Preferences Data Management Generate Metworks Analysis Simulations Visualizations Help

ARMBEIAAIBSR[O- (2)

Meta-.. # X apmyx | £38- No Meta-Network Loaded 2 x 20 %
~
D B
Date Click to create. ..
Filename ILE Lo
@ L@ Generate Reports. .. ", Visualize - ....E.... Measure Chart
Statistics: =
Source count:
Mode dass count: @
Mode count;
Link count:
Metwork count:
Total density: s
Find: Fl | T | 3
Find: Mext Previous [] Regex[ | Match Casze Cloze Al Tabs

1 - The Menu

The main source for accomplishing your tasks within the editor. It contains all the functions for
managing the meta-networks, generating reports and doing analysis.

2 - The Icons

Contains the main functions for adding or deleting meta-networks, nodesets, and networks and
importing existing meta-networks. Clicking the down-facing triangle brings up a window which
allows you to add buttons to the GUI for the functions you use the most.
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3 - Meta-Network Manager Pane

This pane contains a tree directory of the current meta-network(s) loaded into ORA. This contains
the meta-networks currently active plus all their nodesets and networks. Clicking on the plus icon
will expand the meta-network showing all the nodesets and networks and clicking on the minus icon
condenses the meta-network. Hovering the pointer over a graph it will display information about
that network.

Meta-Metwark Manager

_m— skargake

----- ooo Agent : size 16

----- ooo Event : size 14

----- ooo Knowledge | size 9
----- ooo Location : size 7
----- ooo Fesource : size 7

----- ooo Task : size 158

- ®F® agent x f Metwork: agent x agent

o—:—o IC: agenk x agenk
agent xh Link count: 323 g

e R agent x IOTETOTT SR X TS

4 - Editor Pane

Contains the basic information about the highlighted meta-network such as how many nodes are
represented. This panel also allows quick access to ORA's visualizer, reports and chart tools. By
selecting the Visualize button, the currently loaded network will render in the ORA Visualizer,
which will load in a separate window.

With the meta-network selected panel 2 displays the information regarding the meta-network itself.
The meta-network name and pathway at the top. In the bottom, under statistics, are information
regarding the actual meta-network including source, node, link, and network counts.

When a meta-network is expanded it reveals nodesets and networks. Highlighting any of these will
reveal information these items.

The Info Tab : Display relevant information whether a nodeset or network is highlighted.

The Editor Tab : Displays the information in a matrix which can be edited in either binary or
numeric mode. The data can be directly manipulated in the grid. Nodes, links, and attributes can
be added, removed, or edited.

With the Nodes and Attributes buttons you create, delete, or merge nodes and attributes. The Find
box assists you in locating particular nodes and attributes.

5 - Reports Pane

This pane is initially empty when ORA is first started up. As reports are run they will be contained
within this panel.
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NOTE : All three panes can be resized to your preference.
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E:E Main Interface Tasks

There are a number of tasks that are performed from within the Main Interface to assist in
controlling your meta-networks, nodesets, and networks. These are mostly functions not associated
with any of the menu items.

Aggregate Keyframes - Combining time slices in a dynamic meta-network.

Attributes - Adding or deleting an attribute and the uses of attributes.

Attribute Buttons - Controls in the Editor for attributes.

Clean Button - Helps combine nodes into a single node with slight variances.

Context Menus - Right-clicking of several items brings up a context menu of additional functions
for various items.

Context Menus/Multi-Files - Selecting multiple meta-networks and right-clicking.

Context Menus/Network - Selecting networks and right-clicking.

Context Menus/Dynamic Meta-Networks - Selecting a dynamic meta-network and right-clicking.

Creating New Meta-Networks - A brief overview of creating a meta-network.

Create From Excel - Create a meta-network using Excel.

Create New Node - Insert a single node into a nodeset.

Dating Meta-Neworks - Attaching a date to your meta-network.
Delimited Files - Setting delimiters in flat data files.

Document/URI Attributes - Using links as attributes.

Duplicate Items - How to duplicate a meta-network, nodeset, or network.

Editor Tab-Networks - Description of items and functions in the Editor Tab

Editor Toolbar - Description of the Editor Toolbar functions.

Filters - Setting Filter parameters for searching nodesets.

Fold Network - How and why to fold a network.
Hovering Tooltips - A brief overview of the information given in the tooltips.
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ID Names - Description of ID Names and why they are important.

Info Tab-Nodeset - Editor tabs for nodesets.

Info Tab-Networks - Editor tabs for networks.

Info Tab-Networks-Statistics - Description of the statistics pane.

Link Attributes - Distinguishing multiple link types.

Measure Charts - Creating charts from computed measures.

Meta-Node Analysis - Create meta-nodes (nodes containing nodes) suitable for analysis.

Network Editor - Working with the Editor tab with a network.

Node Buttons - Description of the buttons in the Editor GUI to work with nodes.
Search - Finding information within the Editor.

Visualize Buttons - The difference between Visualize this Network and Visualize Only this
Network button.
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E:E Aggregate KeyFrames

Meta-Network Manager 2 X | o O

—---m- Crynamic Meta-Metwaork:,
+m Star Wars Episode I A Mew Hoj

+ .a
+ a

l= Star Wars Episode Iv: A Mew Hop
l= Skar Wars Episode IV & Mew Hop

';""'JQ Skar Wars Episode I A Mew Hope
J:r---'Jb Skar Wars Episode IY: A MNew Hopy
J}---Qo Skar Wars Episode It & MNew Hop
-5 Star Wars Episode Iv: & Mew Hop
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J}---Qo Skar Wars Episode It & MNew Hop
-5 Star Wars Episode Iv: & Mew Hop
'i""cb Skar Wars Episode I A Mew Hope
J:r---'Jb Skar Wars Episode IY: A MNew Hopy
J}---Qo Skar Wars Episode It & MNew Hop
-5 Star Wars Episode Iv: & Mew Hop
'i""cb Skar Wars Episode I A Mew Hope
J:r---'Jb Skar Wars Episode IY: A MNew Hopy
J}---Qo Skar Wars Episode It & MNew Hop
-5 Star Wars Episode Iv: & Mew Hop
';""'JQ Skar Wars Episode I A Mew Hope

4

Find:

I

}

T Aggregate

MNome

@) By period

1

iw'eek (starting Sunday)

Enter interval with: | Empty meta-network

Combine meta-networks by | Union

V| Include empty aggreqated meta-netwarks

-

| Ik || Cancel |
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I start out with the Star Wars dataset
which consists of 1 keyframe and 23
deltas. Measures can not be run on this in
its present form.

The dates for this dataset run from the
arbitrary dates 10 NOV 2009 to 21 DEC
2009. This gives up a choice on how to
aggregate the data. The most obvious
would be in either weeks or months.

In this example we'll do it by months.

Right-click on the icon with the clock to
bring up the context menu and select
Aggregate which brings up the Aggregate
dialog box.

| Select the radio button By period, make

sure it says 1 then from the drop down
select Week (your choice of starting day).

We want to combine by Union so all links
will be retained.

Click [ OK ].



Meta-Network Manager # X | 2 g % A new meta-network will be created

containing two KeyFrames each
E}m- Crynamic Meta-Metwaork:, & y

; containing one week of data as instructed.
= m e C/namic Meta-Mekbwork Aggregatec

m 2009711408 00:00:00
m 2009011415 00:00:00
m 2009011422 00:00:00
m 2009011429 00:00:00
m 200971206 00:00:00
m 200901213 00:00:00
m 200901 2/20 00:00:00
1| 1} | ¥

Now each of these KeyFrames can be
analyzed individually with any measure.

Find: '@ '9 =]
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IT Attributes

Attributes are extra containers that can be attached to nodes in a nodeset. You can add a value to this
container. To add an attribute to an nodeset right-click on the nodeset name. This will bring up the

context menu below.

Add Attribute

& Add New Node Class...
.;2, Remove Selected Mode Class
a5  Add Attribute...

e

5o Create Attributes @

Enter the name and tvpe of the attributes ko create.

-

Mame:
Twpe: |Text Cakegory -
Create || Zancel |
gender language race

<zgk filk,,, W | <set fill,,, w | <sek Filk,,, W

language
wzek filk,,,

English

Gou'ald
Jaffa

Edit Attribute

Highlight a nodeset the right-click to bring up the
menu. Then select Add Attribute...

Type in the name for your new attribute and select
the Type form the drop down menu. Your choices are
Text, Text Category, URI, Number Category,
Number, or Date.

Then click [OK]. Let's say we want to add other
languages spoken by the nodes.

The attribute you added will be inserted
alphabetically in the editor.

You can now assign any text to this attribute for any
of the rows in the network which can be used later to
help define your network.

Click the downward triangle to bring up the filter/edit functions. Click the Edit Attribute tab. From
here you can edit the Attribute name and Attribute type.

168



Delete Attribute

5o Delete Attributes

Group
Mode Calor

Mode Shape
Type
z

Select Al
Clear all

[ Delete ” Cancel ]

-

Import Attribute

The [Import] button allows for the quick importing or an attribute(s) through the Editor panel. Use a
.csv file with rows as nodes and columns as attributes. This can be done with, or without, an ID

column.

« = Import Attributes

And attributes can be removed just as easily by
pressing the Delete button. The dialog box will
present you with a list of attributes. Any attribute with
a check mark next to it will be deleted from meta-
network.

X

Import attributes from a file in the following Format: columns contain walues
for a single attribute, and rows contain values For a single node. The Firsk
row must be attribuke names.

Select a File:

Step 2: Seleck how to identify the nodes:

® (%) Use this column for nade IDs: |id w

(") The rows are in the same order as the node class

Step 3: Selectk the attributes to import and specify their value bypes:
id speak_gou“ald

(%) Categorical
() Continuous

Select Al ” Clear Al ] Create new nodes for unrecognized noc

@

| Impart |[ Cancel ]

1. Use the Textbox and Browse button to navigate to the csv file with the new attribute(s).
2. Select the radio button to use either 1) an ID column, or 2) a file in the same order as

nodeset.
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This section contains all the attributes in the file. If one was chosen to identify the nodeset
then it will be greyed out. For attributes NOT greyed out you can chose to make then
Categorical or Continuous.

Select All / Clear All buttons places a checkmark in all columns or removes same.
Placing a checkmark in the Create new nodes for unrecognized nodes creates new nodes into
the select nodeset if no node for an attribute currently exists.

. Import / Cancel tells ORA to begin the import or cancel the operation.

Note : Whenever you set a Node Display Attribute for a nodeset, the information is also set
as an attribute of the nodeset. In other words, Node Display Attributes are now encoded in
the data, allowing it to be retained from session to session.
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L5 Attribute Buttons

Attribute buttons are used within the Editor to manipulate the attributes of a nodeset.

Attributes
Create

Import
Export
Delete

Measures

Create : You will be asked for the name of the new attribute as well as the Type: Text, Text Category,
URI, Number Category, Number, or Date.

Import : Import attributes from a file in the following format: columns contain values for a single
attribute, and rows contain values for a single node. The first row must be attribute names.

&2 Import Attributes I&

Impart atkributes From a file in the Following Farmat: columns conkain values for a single
attribute, and rows contain values for a single node, The first row must be attribuke names.

Select a file:

Step 2: Select how to identify the nodes:
@ Use this column for node IDs: | =

"1 The rows are in the same order as the node class

Step 3: Select the attributes to impart and specify their value types:

Select Al “ Clear All I [/] Create new nodes For unrecognized node IDs

Export : Make a copy of attributes to a different place.

To a file : Click the [ Browse ] button and select a place to save the file. Place a check mark for
the parameters Only export nodes missing an attribute value or Only export visible nodes. The
attributes which have a check mark next to them will be exported to the file.

171



i "

TE Export Attributes @

Select the node attributes to export. You can choose to
only include nodes that have at least one missing value.

Save to file;

[] Only export nodes missing an attribute value
[] only export visible nodes

Select the node attributes:
Correspondence Analysis Dim 1
Correspondence Analysis Dim 2
Drawing Type

Mode Color

Mode Shape

gender

home world

job_tite

robot

sector

Clear all

[ Export ]| Cancel

To a network : This allows you to create a new network. Select a property. Next you can either 1]
select an existing nodeset; or 2] select a new nodeset class. Lastly give this a new network name.

i =

ZE Export Attributes As Network @

LIse this to create a new network from an attribute, Select an
attribute and then a node dass for the attribute values. Each
distinct attribute value becomes a node. Each attribute node is
linked to the node dass nodes that have that value.

Select a property to export:

-

Select the nodedass to contain the property values:
() Existing: | Agent : size 21
i@ Create the new dass:

type: :Agent v:

id: | Agent
Metwork ID:
Export ] [ Cancel
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Delete : Ora will list the attributes. Place a check mark next to the attributes you want to delete and
remove the check mark from attributes you want to keep.

Measures : Select the measure and input network to compute and the name of the new attribute to
create.

T Create Mew Attribute Iﬁ

Select the measure and inpuk nekwark: ko campuke, and
the name of the new attribute ko create.

Mebwork: :characters ¥ Location -

Measure; :Z{apability [

Attribute name:

Scale measure values?

[ Create ] [ Cancel
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E:E Clean Button

When large datasets are created people's names are after written differently through many different
documents. For example you could see someone referred to as John in one documents, John Smith
in another documents, and John W. Smith in yet another document. All three of the these names
refer to the same person but in ORA they would be considered different individuals.

The [ Clean ] function is used to condense all the different references of one person into a single
node. In the example below there are three instances for Colonel Jack O'Neill (Colonel Jack O'Neil,
Jack O'Neil, and Jack), three instances for Major Samantha Carter (Major Samantha Cater,
Samantha Carter, and Sam), Two instance for Doctor Daniel Jackson (Doctor Daniel Jackson and
Daniel Jackson) and finally two instance for General George Hammond (General George Hammond
and Hammond).

i

&4 *ORA-NetScenes 3.0.1
File Edit Preferences Data Management Generate Metworks Analysis Simulations Visualizations Help

R | AR O~

-

=]

g

[l

Meta-Netwo...

PR aoOx

=238 - stargate-dean-1

ooo Agent : size 5
*$* Agentx Agent

=232 - stargate-dean-2

ooo Agent : size 5
*3® Agentx Agent

=238 - stargate-dean-3

ooo Agent: size 5
*3® Agentx Agent

=288 - stargate-dean-union

*$* Agentx Agent

ooo Mode Class: Agent & x

Eind:

20X
Q, AD v |(¥)
Node ID [+ |Node Title (=] Modes
[[] |colonel Jac... |Colonel Jack O'Neil [ Create
|:| Major Sam... |Maijor Samantha Carter Delete
[7] |Doctor Dan... |Doctor Daniel Jackson
] |Tealc Teal'c Merge
[l |General Ge... |General George Hammond Mave
] |32k Jack
[ |sam Sam
] |paniel Daniel Attributes
] |Hammond Hammond
O] |Jack O'Meill | Jack O'Neil
[C] |samantha... |Samantha Carter
[C] |Daniel Jack... |Daniel Jackson
Meta-MNetwark

[ Un-Select w ]Uitem{s} selectec

Visualizing this network makes it appear there are quite a few more people there actually are in the

network (12

as opposed to 5).
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.,--f""ﬁé:ior §§m§nma Carter
Colonel Jack O'Neill

Daniel Jackso
Jack O'Neil

—

The Clean Button

The clean button has multiple functions. Clicking the downward triangle will reveal the menu.

Deduplication

Find and merge nodes with similar IDs or Titles. Similarity is based on edit distance which is the

number of characters that would need to be changed to convert one string to another.
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| £:| Mode Class Deduplication

Criteria

Forward matches anly

Colonel Jack O'Neill
| Colonel Jack C'Meil

==

Iise this to find and merge nodes with similar IDs or
Titles, Similarity is based on edit distance, which is the
number of characters that would have to be changed
to convert one string into another.,

Match: | Mode ID ~ within distance: | 115

-

e

| £:| Mode Class Deduplication

Criteria

Forward matches only

IIse this to find and merge nodes with similar IDs or
Titles, Similarity is based on edit distance, which is the
number of characters that would have to be changed
to convert one string into another.

Match: | Mode ID - | within distance: | bl

Colonel Jack O'Neill - Scan
| Colonel Jadk O'Meil
| Jadk O'Meil
Merge | | Close |
Apply Change List

From observing in the Editor there are three
instances of the agent Jack : Colonel Jack
O'Neill, Jack O'Neil, & Jack. With the
distance set to O the only agent visible is
Colonel Jack O'Neill

Increasing the Min-Edit to 9 makes visible a
second agent, Jack O'Neil. The difference
between the two agents in the spelling of the
surname (one (1) as opposed to two (1)s) and
the rank. Clicking the [ Merge ] button will
combine these two together into a single
node.

Apply a previously created Change List to the selected meta-network.

View Changes

View the current Change List. Click the [ Clear ] button to clear all changes.
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i "

5 ey Change List @

This shows the node Merge, Move, and Delete operations performed within the editor, It does not contain
operations applied from loading a change lisk,

FREQLE... CURREMT_COMCERT MEW _COMCEPT CURR... MEW ... CURE... MEW...
Samantha Carker Major Samantha Carter agent
Jack. Colonel Jack O'Meil agent
Draniel Jackson Dockor Daniel Jackson agent
Dockar Daniel Jackson Dockor Daniel Jackson agent
Colonel Jack O'Meil Colonel Jack O'Meil agent
Sarm Major Samantha Carter agent
Major Samantha Carter Major Samantha Carter agent
Jack O'Meil Colonel Jack O'Meil agent
General George Hammond  [General George Hammond — (agent
Hammond General George Hammond — |agent

Clear Close

NOTE : The Change File can be edited in either Excel or a text editing program.

Save Changes
Allows you to save any modifications that have been done to the current Change List.
Entire Meta-Network

Opens up the Clean Function found on the main menu Data Management > Meta-Network Clean...
from where you can work with all nodesets.

The Merge Button

After running the deduplication and merging any duplicates possible the final stage is to use the
merge to combine any that may not, for various reasons, be caught by the deduplication process.
Place a check mark in the tickybox next to each node to merge then click [ Merge ].

When merging nodes you will be asked for a new ID and Titles and also how to handle the links.
There are four options for combining the links of merged nodes.

* Sum : Add the weights of all nodes.

* Minimum : Examines the link weights and uses the smaller number found.

* Average : Examines the link weights and uses the average of all the link weights.
* Maximum : Examines the link weights and uses the largest number found.

* Binary : If any link is a non-zero then the link becomes a [1]. Else it uses [0].

There is also an option to record the merged nodes as aliases
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After the Clean and Merge

When you are finished with the Clean & Merge your editor grid will reflect the changes. Plus you
will see a new columns, alias. This will contain all the node Titles/IDs that were eliminated during
the process.

Mode ID E] Mode Title E] alias E]
O] | colonel Jadk 0'Meil Colonel Jack O'Meill Jack; Jack O'Meil
] Major Samantha Carter | Major Samantha Carter Samantha Carter;Sam
[[] |Doctor Daniel Jackson | Doctor Daniel Jackson Daniel Jackson;Daniel
] |Teal Teal'c
[ |General George Ham... |General George Hammond | Hammond
Final

After going through the entire meta-network and merging all the same people into single nodes I
have ended up with a total of five nodes instead of 12 nodes.

Major Samantha Carter,

Colonel Jack O'Neill

Daniel Jackson

General George Hammond

C
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E:E Context Menus-Meta-Networks

Right-clicking on any meta-network, nodeset, or network in the Meta-Network Manager pane brings
up a context menu containing common operations available for that element type such as add or
delete as well as specialty functions.

NOTE : The context menu contents will vary depending on element characteristics, the current ORA
state, and the number of elements currently selected.

The context menus described on this page are seen when a single meta-network, nodeset, or network
is selected. See Context Menus-Multi-Files for context menus when multiple meta-networks are
selected and Context Menus-Dynamic Meta-Network for context menus when dynamic meta-
networks or their constituent components are selected.

The functions will be applied to the currently selected (highlighted) element, which is not
necessarily the element right-clicked to access the context menu. Selection is performed by left-
clicking on an element. For example:

Meta-Hebwork Manager « =
Meta-Network Manager 4 X

SR e bz

=k =+ 3 bassy
+ 1% vibes

i| £55- Sample Dallef
| B35 Fagulty

g+ & embinsy|

-5 wies

1&-E8%- sam ale Beliel

[ 3E-Facy| B3 Add Mew Meta-Metwork
f2 Remove Selected Mata-Metwark
& Add Mew Nodeser..
%2 Add Blank Network.,

2 mMeta-Network Transform..
B Meta-Network Anomymize...
beta-Network Components_

Load into existing Visualization
Convert to a dynamic meta-network
Wiew Status

Save Meta-Metwark
Save Meta-Netwaork As..,

After the Convert to a dynamic meta-network
function is clicked on the context menu, the
selected embassy meta-network has been
converted to a dynamic-meta network (the Sample
Belief meta-network is unchanged)

The Sample Belief meta-network is right-
clicked to display the context menu while
embassy meta-network is selected with a left-
click

Meta-Network Context Menu

The meta-network context menu appears when a meta-network is right-clicked in the Meta-Network
Manager pane.

NOTE : The context menu functions will be applied to the currently selected (highlighted by a left-
click) element which may not be same element right-clicked to open the context menu.
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3233 [P

..... od 6 Add New Meta-Network

----- of 1z Remove Selected Meta-Network
""" ot & Add New Nodeset...

""" 192 Add Blank Network..

""" "1 % Meta-Network Transform..
_____ oy Meta-Network Anonymize...
..... o4 Meta-Network Components...

Load into existing Visualization v
Convert to a dynamic meta-network
WView Status

7 Save Meta-Network Ctrl+S
lH Save Meta-Network As...

Add New Meta-Network Create a new empty meta-network.
Remove Selected Meta-Network Delete the currently selected meta-network.

Add New Nodeset... Opens the Create Nodeset dialog in order to add a nodeset to the currently
selected meta-network.

Add Blank Network... Opens the Create Network dialog in order to add a network to the
currently selected meta-network.

Meta-Network Transform... Opens up the Meta-Network Transform dialog box. One or more
predefined transformations can be applied to a meta-network. Multiple meta-networks can be

transformed at once, either over-writing the original input meta-networks, or creating new and
transformed meta-networks.

Meta-Network Groups... Opens up the Meta-Network Groups dialog box. The Meta-Network
Groups dialog identifies groups in a network using a specified grouping algorithm and permits
identified groups to be selectively extracted to a separate meta-network.

Meta-Network Anonymize... Opens the Meta-Network Anonymizer dialog box. The Meta-
Network Anonymizer removes IDs (and optionally Titles) from any chosen meta-network.

Load into existing Visualization Add the network to an existing visualization window. [Only
appears when a visualizer window is open.]

Convert to a dynamic meta-network Create a new dynamic meta-network containing the selected

meta-network as a keyframe. The dynamic meta-network is created with the same name as the
selected meta-network.
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View Status Open a Status dialog showing the Attributes and Sources values for the selected
meta-network.

Save Meta-Network Save the selected meta-network to it's current file (if no file exists, a Save
Meta-Network dialog will open to set the name, type and location of the network file).

Save Meta-Network As... Save the selected meta-network to a new file. Opens a Save Meta-
Network dialog to set the name, type and location of the network file.

Nodeset Context Menu

The nodeset context menu appears when a nodeset is right-clicked in the Meta-Network Manager
pane.

NOTE : The context menu functions will be applied to the currently selected (highlighted by a left-
click) element which may not be same element right-clicked to open the context menu.

;..m_ Faculty
noo | gf  Add New Nodeset...
- mma &4 Remove Selected Nodesets
~°8 =3 Add Attribute..

= =

Add New Nodeset... Opens the Create Nodeset dialog in order to add a nodeset to the meta-
network containing the currently selected nodeset.

Remove Selected Nodesets Delete the currently selected nodeset or nodeset(s).

Add Attribute... Opens the Create Attributes dialog in order to add attributes to the currently
selected nodeset.

Network Context Menu

The network context menu appears when a network is right-clicked in the Meta-Network Manager
pane.

NOTE : The context menu functions will be applied to the currently selected (highlighted by a left-
click) element which may not be same element right-clicked to open the context menu.
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::g | 29 Add Blank Network...

..... oge 182 Remove Selected Networks
----- *$* o Set Diagonal.

""" gty _ Transpose...
""" k) Fold Network...
Symmetrize...

Binarize Network
Remove Links...

Load Into Matrix Algebra
Save Network...

Add Blank Network... Opens the Create Network dialog in order to add a network to the meta-
network containing the currently selected network.

Remove Selected Networks Delete the currently selected network(s)).
Set Diagonal... Used on a square network to set cells 1,1 through x,x to the same value. In binary
view the choice are 1: True (+1) 2: True (-1) 3: False (0). In Numeric view you can put any value

into the diagonal.

Transpose... Rotates axis X 90 degrees clockwise and mirrors the image horizontally.

12 113
<- becomes ->

3 4 2 4

12 1315

3 |4 | <-becomes -> 21416

56 empty

Fold Network... This function creates a new network using matrix algebra. Below are four
variations of a four x four network and the results when each is folded.

Ti Tz Knowledge 1 | Knowledge_Z2
Knowledge_1 |1.0 0.0 —p | Knowledge_1 | 1.0 0.0
Knowledge_2 | 0.0 n.ao Knowledge_2 | 0.0 0o

T1 T2 T1 T2
Knowledge_1 {1.0 0.0 —p | Knowledge_1 | 1.0 0.0
Knowledge_2 | 0.0 1.0 Knowledge_2 | 0.0 1.0

T1 T2 krowledge_1 | Knowledge_2
Knowledge_1 1.0 o.a — | Knowledge_1 | 1.0 1.0
krowledae_2 [1.0 0.0 Krowledae_2 | 1.0 1.0

T1 TZ kKnowledge_1 | Knowledge_2
Knowledge_1 | 1.0 1.0 — | Knowledge_1 | 2.0 0.0
Knowledge_2 | 0.0 o.a Knowledge_2 | 0.0 0.0
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Symmetrize... Adds, removes, or modifies links to symmetrize each unimodal network. A
network is symmetric if for each pair of nodes {A,B} the links (A,B) and (B,A) exist and have
the same value. Note that the links can both have value zero. [Only appears when a unimodal
network is selected.]

There are different ways to symmetrize a network:

Maximum sets the values of links (A,B) and (B,A) to be the maximum of the two existing
values

Minimum sets the values of links (A,B) and (B,A) to be the minimum of the two existing
values

Sum sets the values of links (A,B) and (B,A) to be the sum of the two existing values
Average sets the values of links (A,B) and (B,A) to be the average of the two existing values

Binarize Network Turns all non-zero numbers to [1] and leaving all [0] untouched.

Remove Links... Removes links in accordance to the selection in the dropdown menu (as seen in
the images below).

-« Remove Edges

Remove Edges ||[EE=ED || walue: |0.0 Remove Edges ]

lessThanEquals
equals

notEquals

greater ThanEguals
greaterThan

Load Into Matrix Algebra Opens the Matrix Algebra dialog to apply matrix operations to the
selected matrix.

Save Network... Opens the Data Export dialog to save the selected network(s) to a file using one
of a variety of file formats.
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E:E Context Menus-Multi Files

Includes: Union Meta-Networks, Intersect Meta-Networks, Conform Meta-Networks

There's also a separate context menu when you've got two or more meta-networks selected. Open up

multiple meta-networks in the Main Interface. Load two or more files into Panel 1. We'll

demonstrate this on two meta-networks containing Bob, Carol Ted, & Alice. The agents are identical
but the tasks in each are different, except for driving which appears in both and has slightly different

values. Inbetween the time of cookingIn and eatingOut Alice's feelings for Ted have grown.

CookinglIn and
Entity 1D Entity ID
<zet filk,, <zek filk,,, W
[ |bob ] shopping
[ | caral (1| chief_cook
[1lted ] waiter(ess) bob carol ked alice
[ alice (1| bottle_wa... bob 0.0 40 0.0 0.0
L | busboy(ir caral |40 0.0 2.0 0.0
] sous_chef ked 1.0 20 0.0 1.0
1| driver dice 0.0 0.0 4.0 0.0
shopping chief _cook | waiteri{ess) |bottle_washer | busboy(girl) sous_chef driver
bob 1.0 1.0 0o 0.0 Q] 0o 1.0
carol n.o 0.0 1.0 1.0 Q] 0o 1.0
ted n.o 0.0 0o 1.0 Q] 1.0 0.
alice 1.0 0.0 0o 0.0 1.0 1.0 0.
EatingOut
Entity ID Entity |0 bob caral ked alice
<set fil,, <set filk,,, W bob | 0.0 4.0 0.0 0.0
1 | bob L1 | ariver caral |4.0 0.0 20 |00
[1|caral (] |agenda ted |1.0 1.0 0.0 a0
[]|ted L] |tipper alice | 0.0 0.0 4.0 0.0
L] alice driver | agenda tipper
bob |00 0.0 n.o
caral | 2.0 0.0 0.0
ted 1.0 0.0 1.0
alice | 0.0 1.0 0.0

Weka-Hetwork Manager
[+ 23R - bera_cookingIn
- 282 - beta_eatingOut
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Highlight both of them by holding down the ctrl key while clicking on each file. Then Right-click
on one of the files. This brings up the context menu.

Meta-Metwark Manager

v w Add Mew Meta-Mebwork
=P 3?® Remove Selected Meta-Metwork
Union Meta-Metwaorks
Intersect Meta-Mebworks

Caonform Meta-Networks

The Add New Meta-Network & Remove Selected Meta-Network are self-explanatory.

The Union Meta-Network will create a new meta-network using one of five actions: sum, binary,
average, minimum, or maximum.

X

Union Meta-Metworks

'E This creates the union of the selected meta-networks,
L

Select how ko combine the weights of links;

LI b

hinaty
average
rrinirnrT
rairnu

* Sum : In any identical network all values from all networks are added together. (i.e. bob's
score of 4.0 in both meta-networks are added together for a total of 8.0).

bob carol ted alice
bob [0 (5.0) 0.0 0.0
carol |20 0.0 4.0 0.0
ked 2.0 ) 0.0 4.0
alice nao n.o 2.0 0.0

* Binary : Then in the binary option it doesn't matter what numbers appeared in either meta-
network as it uses only 1 or 0 as a result. If any cell has a non-zero it will contain a 1 as a

result.
bob carol ted alice
ok 0.0 (1.0) 0.0 0.0
carol 1.0 0 1.0 0.0
ted 1.0 1] 0.0 1.0
alice nao 1.0 0.0
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* Average : This option takes the sum of all identical cell values and divides them by the
number of cells used. In cookinglnted x alice contained a 2 while in eatingOut the value for
ted x alice was a 1. This was averaged out to 1.5.

* minimum : This function finds the smallest value in any identical cells and uses that in the
final result. (i.e. for ted x carol and ted x alice both cells use the smaller value of "1" even

biob carol ted alice
biob 0. 4.0 0.0 0.0
carol 40 0.0 20 0.0
ted 1.0 (1.5) 0.0 2.0
alice nao 0.0 4.0 0.0

though they are from different meta-networks.

bob carol ted alice
bob 0.0 0.0 0.0
carol 40 0.0 20 0.0
ked 1.0 (1.0) 0.0 (1.0)
alice nao 0.0 4.0 0.0

* Maximum : This function finds the largest value in any identical cells and uses that in the
final result. (i.e. for ted x carol and ted x alice both cells use the larger value of "2" and "3"
respectively, each taken from a different meta-network.

bob carol ted alice
bob 0. 4.0 n.o 0.0
carol 4.0 0.0 2.0 0.0
ed |10 (3.0) 0.0 (3.0)
alice 0.0 0.0 4.0 0.0

Intersect Meta-Network works similar to the Union function and has the same five options. But in
creating the new meta-network only nodes that appear in all meta-networks are carried over to the
new meta-network.

For example: All four agents appear in both meta-networks and are brought over into the new meta-
network. But though there were six tasks in the cookingln and three tasks in eatingOut there is only
one task (driver) in the new meta-network created from the intersect function. Only nodes found in
all meta-networks are brought over.

=+ F§® - INTERSECT minirmumm
. ..... ooo agent
----- ooo jobs [Task]
- ----- *3* bobCarolTedalice [agent x agent]
- #3® agent x jobs [agent x jobs]

And even though bob has a value for driver in cookingln only carol has a value for driver in both
meta-networks.
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Conform Meta-Network alters the selected meta-networks and makes them equal. Union adds nodes
that are found in one meta-network but not the other. Intersect removes nodes that are not common

to both.

bob carol ked alice driver
bob 0.0 4.0 0.0 Q] bob 0.0
carol 41 0.0 2.0 0.0 caral 1.0
ted 1.0 2.0 0.0 1.0 ted 0.0
alice 0.0 0.0 4.0 0.0 alice 0
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E:E Context Menus-Networks

With a network selected in the Meta-Network Manger and the Editor tab Sort
opened in the editor pane, right-clicking on the row or column header
brings up the context menu with a set of functions for working with

networks. Create histogram

Highlight

Note : The context menus for row and column provide access to sort
options only for rows or columns, respectively.

Sort

By default, nodes are displayed in the order they were entered. ORA gives you additional ways to
order the display of the nodes. You can reorder rows and columns independently.

Note : The sort functions are also available in the edit pane menu under Sort Rows and Sort
Columns.

Sort menu for row headers: High to Low by row sum

» High to Low by row sum : Arranges rows in order by Lowta High by row sum

the sum of link weights from highest to lowest.
* Low to High by row sum : Arranges rows in order by
the sum of link weights from lowest to highest. =gl
* Ato Z by node name : Arranges rows by Node Title in
lexical order lowest to highest.
* 7 to A by node name : Arranges rows by Node Title in
lexical order highest to lowest.

Ato £ by node name

Sort menu for column headers: High to Low by column sum

* High to Low by column sum : Arranges columns by the Lowta high by column sum

sum of link weights from highest to lowest.
* Low to High by column sum : Arranges columns by the
sum of link weights from lowest to highest. =gl
* Ato Z by node name : Arranges columns by Node Title
in lexical order lowest to highest.
* 7 to A by node name : Arranges columns by Node Title
in lexical order highest to lowest.

Ato £ by node name

NOTE : Nodes will retain their sort order for the duration they are displayed on the screen.
Changing this view and returning to a network will place the nodes back in their original order.

Highlight

Change highlights.
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NOTE : Highlighted items (yellow fill) are different than selected items (blue fill). Highlights are
set by searching when the Highlight matches option is set in the search bar. Selection occurs when
the user clicks or shift-clicks in cells using a pointing device (e.g. mouse).

* Clear all : Clears highlights from all nodes.

Create Histogram

Creates a chart from the selected nodes (or the
current node when multiple nodes are not
selected).

Example

Clear all

28 Link Value Uistrihulicl ﬂ

{Bar Chart | Histogram
Link Distribution
=15
=
g 10
] ;
. -y
L0

0.0
Link Wale

B Fapul Abdulah Mohammed B Wadh A Hage
Mohammed Sadiq Odeh Mohammed Rashed Daowd al-Owhali

B khaltan khamis Mohamed © Ahmed the Garman

Bine: 105 | Selectvaluesto display » || Save |

[ x ]

First I sorted the agent rows by [Right-Clicking] on any row title and selecting Sort > High to Low
by row sum so the nodes with the highest numbers of links would rise to the top.
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harah_({jamis_wife)

For illustration purposes the ten agents with the most links are then highlighted:

harah_{jamis_wife)

I wanted the list sorted by name so I [Right-Clicked] a row title and selected Sort > A to Z by node

name. Note how the highlighted rows have been redistributed.
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191

NOTE : Sorting works in the same manner with regards to columns.



E:E Context Menus-Dynamic Meta-
Networks

In the ORA Editor's Meta-Network Manager, a dynamic meta-network is distinguished by a special
icon: &K

In the meta-network Panel click the [+] button to the left of the icon to expand the contents.
Clicking on any of the just revealed icons will display the contents of the individual components.
The first one (with the regular meta-network icon) contains the general data. Each of the other
components are the individual time slices within the dataset which also contain the same number of

nodesets and networks.

Right-clicking on any meta-network with the clock icon brings up the context menu to work with
these types of files.

Context Menu for Dynamic Meta-Network

Remove selected : Remove selected meta-networks from ORA.

Import keyframes... : Merges the new keyframe into the selected meta-network based on the new
date. If the new keyframe has no date it will be placed at the beginning of the dynamic meta-
network.

Import keyframes as deltas... :

Create a new delta... : Add new delta either at the end of the all time periods or inserted after a
specific date.

Aggregate... : Combine data from individual parts of meta-network determined by parameters.

Meta-Network Transform... : Use to transform each keyframe in the dynamic meta-network
according to the parameters selected.

Context Menu for Keyframe

Select one or more keyframes. The context menu displayed varies depending on the number of
selected keyframes.

Single Keyframe Selected

NOTE : This menu appears when a single keyframe is selected.

Add New Meta-Network : Create blank meta-network

Remove Selected Meta-Network : Remove selected meta-networks from ORA.
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Add New Nodeset... : Create blank nodeset in selected meta-network.

Add Blank Network... : Add blank network to selected meta-network

Meta-Network Transform... : Use to transform each keyframe in the dynamic meta-network
according to the parameters selected.

Meta-Network Anonymize... : Resets the NodelID (and optionally the Node Title) to
anonymous values.

Save Selected : Save the selected meta-network as a DyNetML files in the selected directory
using a user-supplied file name.

View Status : Display the meta-network status, including automatically calculated attributes.

Save Meta-Network : Save the meta-network as a DyNetML file, using the existing name and
directory, if any.

Save Meta-Network As... : Save the meta-network as a DyNetML file under a new name or
directory, as desired.

Multiple Keyframes Selected
NOTE : This menu appears when a multiple keyframes are selected.
Add New Meta-Network : Create blank meta-network
Remove Selected Meta-Network : Remove selected meta-networks from ORA.

Load Into Visualizer : Display the selected keyframes in the visualizer.

Meta-Network Transform... : Use to transform each keyframe in the dynamic meta-network
according to the parameters selected.

Meta-Network Union... : Creates a single meta-network from the selected meta-networks by
union.

Meta-Network Intersect... : Creates a single meta-network from the selected meta-networks
by intersection.

Meta-Network Conform... : Make the nodesets of the selected meta-networks identical.
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Create a dynamic meta-network : Use the selected keyframes to create a new dynamic meta-
network.

Save Selected : Save the selected meta-networks as a DyNetML files in the selected directory
using the meta-network names.

Context Menu for Other Deltas

Insert a keyframe : Inserts new keyframe after selected delta. This keyframe will contain all the
information from the previous delta which can then be modified by additions, Deletions, and
modifications.

Convert to keyframe : Converts a delta into a keyframe.

NOTE : You can not convert a keyframe into a delta.

Create a new delta : Create a new delta. You can choose to add one to the end of the time by
various increments or use the Custom date function to insert it into the list. The new delta will
contain all the information from the previous delta or keyframe.

Remove selected : Delete the selected deltas from the dynamic meta-network (no undo).

Save selected : Save the selected meta-networks as separate DyNetML files in the selected
directory using the meta-network names.
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E:E Create a New Meta-Network

What follows are procedures for creating a new meta-network.

There are times you need to run measures on or visualize only part of an existing meta-network.
This section will show you the easy way to create sub-sets of an existing meta-network.

First duplicate the meta-network. Highlight the meta-network then from the main menu select Edit >
Copy Meta-Network. Then from the main menu select Edit > Paste Meta-Networks. It would be a
good idea to rename this new meta-network immediately so as to not get it confused with the
original. You can do this in the Editor tab, see Renaming.

Next, expand the meta-network you want by clicking the [+] if it isn't expanded already. Highlight
the nodeset with the nodes you want to remove.

=248 - stargate

. i ooo Agent: size 16
Event : size 14
Knowledge ; size 9

Location : size 7

In panel 2 select the Editor tab which brings up the matrix with nodes on the vertical and attributes
on the horizontal. Below each attribute is a <set filter>. Below left is the stargate_summit meta-
network along with the ally attribute. I wish to make a new meta-network of the good guys only. In
the dropdown menu under ally I select no. These are the nodes I want to remove.

EntityID | Entity Title | ally Entity ID | Entity Title | ally
czekFilk,, | <set Filt,,, | <setFilk,, w | | ally =sebfilk.. w | <setfilt... + |na b

] |ao1 col_jack .. |yes <set filt... | ] |Aa1a osiris no

[ |an2 friaj_Sarm... |ves <set filker > O a6 yu no

[ |a03 daniel_jac... |ves

] |ang teal'c Was

[] laos jacob_cart.. [ves

1 |Ao6 It_elliot yas

[ |ao7 ren‘al WES

[ |aos aldwin WES

[] laoa janet_frazgier |ves

[ a0 maj_tnan... |yes

1 |a11 gen_ham... |wes

[ |a1z lantash WES

[ a3 narim WES

[ |a4 travell WES

[ |a1s 0s5iris no

[ a6 YLl hi
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Place a checkmark in the box of each node. Below the matrix in the section called Nodes are three
buttons. Click the [ Delete ] button. The nodeset now contains only the nodes that had yes in the
attribute ally.

=ll=M50enk  size 14

=332 - stargate

- ooo Event : size 14
- ooo Knowledge @ size 2

- ooo Location ; size 7

With this same procedure I created a meta-network of only the allies.
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E:E Create Meta-Network from Excel
File

If you don't have a network, you can create one from scratch. Below is step-by-step instruction on
how to do this in Microsoft Excel.

We will create a square, agent-by-agent network. We say it is square because all row headings
correspond directly to column headings. This is important as it relates to specific measures ORA can
run on a graph. If the graph is not square, some measures will not work.

Open a blank Excel work book. In column A we will enter the name of all the nodes that make up
our social network or organization.

NOTE : When creating your spreadsheet, do not add any additional titles, notes, or other headings,
which will interfere with the "square” properties of the network.

<> A B C D E
N

2 |bob
3 carol
4 |ted

5 alice

Next, create column headings using the correlating names as they appear in row headings. Again,
this will ensure that our network will be square.

< I B c D E

1 bob carol ted alice
2 bob
3 |carol
4 ted
5 |alice

Next we will create links between each agent. We do this by entering a 1 if a direct connection or
relationship exists and a 0 if it does not. Please note that headings that cross-reference themselves
are considered redundant and thus are left blank or 0.

In the example below, redundant cells (i.e. the diagonal) are filled in with red strips to illustrate the

self-loops. This redundancy should continue as a smooth diagonal line from the top left corner of
your network to the bottom right.
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< L B C D E
N

bob carol ted alice
2 |bob
3 carol
4 |ted
5 alice

NOTE : If you don't end up with a diagonal line then your graph is not square.

Using 1s and 0s to establish link, complete your spreadsheet.

In the network example, we have assigned links randomly. Within your organization or network,
however, you can describe any direct connections or relationships you are interested in analyzing.
For instance, you may determine that a direct connection exists if agents within your network
consult with each other at least once a month; literally, it can be anything you decide.

Below is our completed network (the red fill illustrates cells that do not require input due to their
redundancy).

A B C D E
1

bob carol ted alice
2 bob 1 0 0
3 |carol 1 1 0
4 ted 1 1 1
5 |alice 0 0 1

Now that we have essentially built a network from scratch using Excel, the next step is to save it in a
compatible file format ORA can interpret. For Excel spreadsheets this will be the CSV file format.

From the main menu select File > Save As

Make sure you save this file as a CSV (comma delimited).

You have now created a network from scratch which can be loaded into ORA.

Now return to ORA and load up your new network. Below is a our new network rendered in the
ORA Visualizer. Notice the arrows only point from one node to another if there is a 1 in the column

for a particular node (i.e. There is a "1" in the bob column for ted but a "0" in the ted column for
bob. So an arrow points from ted to bob but NOT from bob to ted).
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carol

bob

ted

alice
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E:E Create New Node

With the [ Create ] button in the editor you can create any number of nodes at one time. But there
are times you only need to insert a single node into a nodeset. Such as while building a dataset you
forgot to include it in the original construction. ORA gives you a quick method of adding a single
node.

Modes

Create

Delete

Merge -

Clean

=]
m

Below is the small Star Wars set containing 11 agents. And for some reason you needed to include a
12th agent, say Jabba the Hutt.

| 1|-.|=.;.| Editar
Search: :P.ND v: [/-3"‘_.
e
Mo [ =] Mode Title (= Nodes
[] |chara... |Princess Leia 2rgana
1 |chara.., |R2-D2 Move
g Chara... |C-3P0
Chara... [Luke Skywalker
|
[l |chara... |Unecle Cwen
[l |chara... |aunt Beru
Chara... [Dhi-wan Kenahi
[ ara i-wan Kenobi T
[T |chara... |Greeda
[l |chara... |Han Salo
[T |chara... |Chewbacca
[l |chara... |Darth ader
[ Select visible ] [ In-Select Yisible ] 0 ikem(s) selected, 11 wisible, 11 tokal, Meka-Mebwork,

I typed jabba_the_hutt into the Search box and since he's not in this set ORA display no nodes. But
notice to the right of the Search box a [ Create a new node ] button has appeared. If the node you
want does not exist this allows you to instantly add it to the Node Class.
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| IrFa | Editor

Search: |jabba_the_hutt

[ Create a new node ] AND - [”

L.

Mo ...[=] Nade Title

=]

Modes

Creake

=
E-

“ |

LS

Upon click the [Create a new node] button the jabba_the_hutt node is added to the bottom of the list.

| 1.-.|=.;.| Editar |
Search: AND v .-";"“.
: . .'\.._./"I
Mode D (=] Mode Title (=] Modes
|:| Charackers_1 Princess Leia Organa
[ Characters_z Rz-Dz Mowe
g ':I'IEIFEIC':EFS_S C-3P0
Characters_4 Luke Skywalker
M
O Charackers 5 ncle Cwen
[ Characters_6& Aunt Beru
Ch L 7 Cbi-Wan Kenobi
[ arackers_ i-Wan Kenobi Atributes
[ Characters_& Greedo
O Charackers_9 Han Solo
[ Characters_10 Chewbacca
[ Characters_11 Darth Yader
] jabba_the_hutk jabba_the_hukk
[ Select Yisible ] [ IUn-3elect Yisible 0 ikem(s) selected, 12 visible, 12 tatal, Meta-hletwork
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5 Dating Meta-Networks

Certain functions require a meta-network to have a date attached to it. These include: Measures
Over Time, Networks Over Time, and Loom. To add a date first highlight the meta-network. In the
Editor pane find Meta-Network Date. Click on the [Click to create...].

1/ m- Meta-Network: Foundation_part9-Search by The Foundation # X | PO x
heta-Metwoark 1D Foundation_part9-=earch by The Foundation
Meta-Metwork Date Click to creste. .

heta-Metwork Filename WPEFwChangenyDatalorawdatazetz'\FoundatiomDyMethil files'Foundation-! g_E Load. ..

L5} Generste Reports..| | s Visuslize E weasure Charts...

Now you can set the parameters for the date which include year, month, day, and time.

Remove Meta-Network Date

r m‘ Meta-Network: Foundation_part9-Search by The Foundation ® X | F

heta-Metwoark 1D |F|:|undaticunJ:uartEl-Search by The Foundation

Meta-Metwork Date 2010 %' January |w|| o :—{ 4t |00:00:00 %@

Meta-Metwork Filenames WPEFwChangenyDatalorawdastasets\Foundatiorn Dy Methl files'Foundation-! ,_E Load. .

,_j Generste Reports...| | @' Yisuslize E weasure Charts...

If, at any time, you need to remove the date from a meta-network click on the [X] to the right of the
date.
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L7 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 your 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.

- 1

[ commaDelimited - Copy.csw - Microsoft Excel - = x
iy - I | 100;apple;red ¥

& B C D E F L

1 |100;aééle!red Lal

2 10%;lime;green

3 102 lemon;vellow

A -

4 4 + M| commaDelimited - Copy . ¥J {4} m | |

Ready = e ST E:} 0. @

., )

Select the cells you want to convert then click the Data tab. Click the Text to Columns function.
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Cin - .E‘: ﬂ'l': = ammaDelimited - Copy.civ - Micrasoft Bxcel — =
-
°~  Home Inset  Pagelasyout  Formulas | Dsts | Revie (7
B g L] Connections Al (32 { % Group = :
] Lt 17(a
) : = oy Ren « Lngroup =
Get External | Refresh | Sort Filter o -
Oaby = ag- B A (7 Advanced ] subtatal
Connedtions Sort & Filber Dutline

This brings up the Convert Text to Columns Wizard. Make sure the Delimited radio button is
selected. Then click [ Next > ].

L =

Convert Text to Columns Wizard - Step 1 of 3 @

The Text Wizard has determined that vour data is Delimited.
If this is carrect, choose Mext, or choase the data bype that best describes your data.
Criginal data type

Choose the File tvpe that best describes vour data:
@ { - Characters such as commas or kabs separate each Figld,

" Fixed width - Fields are aligned in columns with spaces between each field,

Preview of selected data:

1i00;apple;rad o
O0l;lime;yreen
0z ;lemon;yellow

Mext= | | Finish |

ol |

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 lets vou set the delimiters your data contains, You can see how wour text is affected in
the preview below,

Delimiters

| Tab
| Semicalon Treat consecutive delimiters as one

Cormma
- Text gualifier; | " IEI
Space

Qkher:

[ata preview

aa pple ped -
ol ime reen
oz emoh frellaow
F [
| Cancel | | < Back | [ | Einish |

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 ].

Convert Text to Columns Wizard - Step 3 of 3 @

This screen lets you select each column and set the Data Format,

Colurnn data Farmat

@ General
‘"General' comverts numetic values to numbers, date values to
Text dates, and all remaining values tao text,
Cate: | MDY Izl Advanced. ..

Do nat import colurmn (skipd

Destination: | 4a41 |E|

Data preview

emoh fFrellow

| Cancel || < Back

Each piece of data now resides in a separate cell.
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0n) [, I R | = commaDlelimited - Copy.cav - M, - = X
S caml
% ICiad
Home |Inser‘t | Page Laj.n:| Fu:urmulas| Data | Fewviewy |"u"iE'u'u' | .ﬂ.cruhat|@ - B X
A3 - fe | 102 ¥
b s | . c |l o L o |l F | c |}=
1 1004apple red A
2 101flime green I
3 1D2_Iemun yellow
| 4 |
| 9 |
| & |
4 4 » M| commaDelimited - Copy
Awerage: 101 Count: 3 Sume 303 |

The new file can now be imported into ORA through the Data Import Wizard.
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E:E Document/URI Attributes

The following section describes how to add a document attribute or a URI to a Node.

Adding a document links in the Editor

Load a meta-network into ORA. Then expand the meta-network using the [+] icon to display all the
nodesets and networks in the meta-network. Then right-click on a nodeset and this will access the
context menu. From here, select Add Attribute. Give the new attribute a name.

In Pane 2 click the Editor tab to display the matrix and find the new attribute just created. All cells
will be empty. A new pathway can be inserted in the cell at this time.

Once the node title has been changed, you can now enter a URI directly inside the corresponding
blank field. This can either be an absolute pathway to a document on the user's hard drive or a web
URL.

Adding a URI in the Visualizer

Visualize a meta-network, select a node, and right-click to access it's context menu. From the
context menu select, choose URI submenu > Attach URI. This brings up the Add URI box where the
new URI can be entered.

When viewing the meta-network in the Editor a new column appears with the title you inserted in
the field Name:.

NOTE : When using an absolute path to a document the link will not work if the meta-network is
opened on another computer. It's much safer to use URIs from the internet to connect documents.

The same document pathway can be used for multiple nodes.

When the meta-network is displayed in the Visualizer the document URI will appear in the Node
Status tooltip. You can go to this URI by right-clicking a node and use the URI submenu to Go To
URI. A new explorer window will be launched showing the location of the document file. It can then
be opened with the appropriate program.

Multiple URIs/URLs

A node can have multiple URIs and you can still launch from the URI SubMenu. The preferred
method for launching URIs is through the Node Status dialog where you can choose an individual
URI to launch.

There's a new URI tab that allows you to view URI's, launch them, and add new ones. When adding
new ones, the current convention is to create a new attribute with name URI-X, where X is the
earliest number that doesn't already exist. So, adding a URI to nodes will create results such as URI-

207



1, URI-2, etc. Currently, when finding URI's to launch, only those that follow the above convention
are included, but it will be expanded to include any attribute with URI or URL in it anywhere.
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5 Duplicate Items

ORA allows for the quick duplication of meta-networks, nodesets, and networks. It uses the Copy
and Paste commands but some aspects work in a different manner than most users are familiar with.

Meta-Network

Duplicating a meta-network can be done with the menu, Edit > Copy Ctrl+C then Edit > Paste
Ctrl+V. This will create a duplicate of the highlighted meta-network. And as the menu items show
you can also use the keyboard shortcuts, Crtl+C and Ctrl+V

There is also a method for duplicating two or more meta-networks simultaneously. Highlight all the
meta-networks you need to duplicate. Press and hold the [Alt] key. Place the mouse cursor over one
of the highlighted meta-networks then Click and hold. Drag the cursor into an unused area of the
meta-network Manager pane and release the mouse button. All highlighted meta-networks will be
duplicated.

Nodesets and Networks

Using the Menu items Edit > Copy Ctrl+C and Edit > Paste Ctrl+V work differently with nodesets
and networks. This can be used to either create new meta-networks or duplicate nodesets and
networks in existing meta-networks.

This leads to an interesting side benefit. You can highlight nodesets and networks from different
meta-networks, Copy, and Paste. This will create a new meta-network with all the highlighted items.

Create new Meta-Network : As with meta-networks click, hold and drag a nodeset(s) or network(s)
to an unused space in Meta-Network Manager pane. Upon releasing the mouse button ORA will
create new meta-networks containing those nodesets and networks.

NOTE : If you highlight two nodesets or networks with the same name ORA will ask you to give the
second one a different name.

Add to existing Meta-Network : Dragging a nodeset or network to an existing meta-network will
add that nodeset or network to the new meta-network. If that nodeset name is currently in use ORA
will as you to rename the nodeset or network you want to append.
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E:E Editor Tab-Networks

Editor

*1°® Network: Agent x Agent 2 X

A0

g |

)

g |
)

Convert Links Remove Links Highlight Hide Sort Rows Sort Columns Display Options

Or v: :Highlight matches v:

Agent_1

Agent_2

Agent_3

Agent_4

Agent_5

Agent_G

Agent_1 ]

0

0

0

0

0

Agent_2

11

Agent_3

Agent_4

Agent_5

Agent_G

Agent_7

Agent_8

Agent_9

oo o o|lolo| oo

oo o o|lolo| oo

oo o o|lolo| oo

oo o o|lolo| oo

oo o o|lolo| oo

oo o o|lolo| oo

.

ORA provides numerous ways to modify networks through the Editor pane.

Note that to change the nodes include in a network, the nodeset must be modified.

WARNING : ORA does not provide undo/redo functionality during editing. Be sure to make a copy

of any important meta-networks before editing.

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.
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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).

AO1 A02 AO3 A04 AOS D1 02 A03 04 A05 Source Mode = |Target Mode = |Value -
A01f 0 0 0 0 1 1 7 a4 01 1
AD2 1 0 0 0 0 202 7 AD4 A05 1
AD3 1 0 0 0 1 203 7 7 AD3 AD1 1
AD4 1 0 0 0 1 AD4 7 ] AD3 ADS 1
NEI 0 0 0 0 A5 A01 A05 1
. . . AD2 A1 1
Matrix View - Numeric Link . . .
Values Matrix View - Binary Link Values List View
ORA Editor views

Editing Individual Links

In either of the matrix views, you can create, delete and alter individual links.

Example: Editing Numeric Link Values

This brief example describes adding a (negative) link and removing an existing link (by setting
the value to zero).

If the Editor is not showing a numeric link values in matrix form, click Display Options in the
menu then select Numeric link values.

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.

Example: Editing Binary Link Values

This example describes adding a binary link (link value set to 1) and removing an existing link
(link value becomes 0).

If the Editor is not showing a check boxes in matrix form, click Display Options in the menu
then select Binary link values.

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".

Keyboard Navigation

In addition to the mouse, the following keyboard keys can be used to navigate in the matrix
views:

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.

Edit Command Menu

The editor command menu supports changing the appearance and values in the entire matrix.

Convert Links
This allows you to mathematically transform all links values in your network.
Symmetrize by method :
Binarize link values (x Z0 =>x = 1) :
Collapse link values (a<x<b=x=1):
Negate link values (-x) :
Invert the link values (1/x) :
Logorithm of the link values (log10(x)) :
Absolute value of the link values (|x|) :

Scale the link values (c * x) :
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Row Sum Normalize the link values (x_ij/(sum of row i)) :
Column Sum Normalize the link values (x_ij/(sum of column j)) :
Sum Normalize the link values (x_ij/(sum of all values)) :
Increment the link values (c + x) :

Subtract link values (c - x) :

Remove self-loops (diagonal) : Removes all links from a node to itself. NOTE : Only works
on symmetric Networks.

Remove Links
Remove All links : All links will be removed from the network.

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:

Less than

Less than or equal to
Equal to

Not equal to

Greater than or equal to
Greater than

Remove self-loops (diagonal) : Removes all links from a node to itself. NOTE : Only works
on symmetric Networks.

Highlight
Clear all : Clears all highlights from editor.

Highlight isolates : Highlights in yellow any nodes not connected to any other nodes in the
network.

Hide
Show all : Displays all hidden nodes and links
Hide highlighted rows : Any rows that are highlighted yellow will be hidden.

Hide highlighted columns : Any columns that are highlighted yellow will be hidden.
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Sort Columns

High to Low by row sum : Arranges rows in order by the sum of link weights from highest to
lowest.

Low to High by row sum : Arranges rows in order by the sum of link weights from lowest to
highest.

A to Z by node name : Arranges rows by Node Title in lexical order lowest to highest.

Z to A by node name : Arranges rows by Node Title in lexical order highest to lowest.

Sort Columns

High to Low by column sum : Arranges columns by the sum of link weights from highest to
lowest.

Low to High by column sum : Arranges columns by the sum of link weights from lowest to
highest.

A to Z by node name : Arranges columns by Node Title in lexical order lowest to highest.

Z to A by node name : Arranges columns by Node Title in lexical order highest to lowest.

Display Options

Binary link values : Changes the grid to display check boxes. If a link exists, regardless of the
weight, a check mark will appear in that cell.

Numeric link values : Changes the grid to display cells. The weight of the link will be display
as a negative value, 0, or a positive value.

Display row sums : Creates a column to the right of the row names and displays the sum of all
links in that row.

Display column sums : Creates a row below the columns names and displays the sum of all
links in that column.

Change to list view : Displays the matrix as a list of links.

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.
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And - And w | Highlight matches

)

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

N 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.

Hide Matches : Show rows and columns which do not satisfy their respective search
conditions.
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E:E Editor Toolbar

T8 *ORA 2.2.3¢ o]

File Edit Preferences Data Management Gener

Rk B Yk 83@

Select the toolbar items:

[7] &% Network Drill Down...
7] @ Matrix Algebra, ..

TS Remove Selected Meta-Network
[7] = Node Cloud. ..

[ [IE] Attribute Partition Tool...
O .....:'.. Measures Manager...

[ color Grid...

[] @ Sphere of Influence

[7] |23 Open Meta-Netwark. ..
[7] "% Randomize Links. ..

[] Data Export. ..

38 Add Blank Network...

TS Add Mew Meta-Network

Find: () Find Next (2 Find Previous

[ Restore Default |[ Close ]

When you are finished click [Close].

To help facilitate your workflow ORA allows you
to mount/unmount tool buttons in the Editor's
toolbar (and also in the Visualizer toolbar). Click
the down-triangle to open the dialog box.

I The Configure Toolbar dialog box will appear.
o You will notice that some items are already

checked. These correspond to the buttons already
present. Placing a check mark next to any tool
instantly mounts it on the toolbar. Removing the
check mark from a button instantly removes the
button.

If at any point you can select the [Restore Default] button which will remove all the changes you
made and restore the toolbar to the buttons found in the image at the top.
NOTE : The buttons appear from left to right in the order you select them. You can not re-arrange

buttons once they are placed on the toolbar.
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E:E Filters

Use of this function allows you to reduce the number of nodes that appear in the Editor. By clicking
the double up-pointing arrows in the top right of the Editor pane you will reveal the filtering tabs.
Usirﬁhe [+] you can add additional filtering parameters. Likewise you can remove filters by using
the

General Filter

| Info | Editor |

General Filter | Attribute Filter  [E3)

() Match at least one

@ Match all

The General Filter works across all columns. Think of it as a blunt force filter. The terms you are

searching for are either in or are not in the dataset.

Attribute Filter

| Info | Editor |
General Filter | Attribute Filter ﬁ +
Node ID ~ | is one of

B

Mew filter

i@ And

i or

With the Attribute Filter you can do finely tuned searches specifying whether a term is found, or not,

within a specific attribute.

NOTE : At any point you need to backtrack or start over select the General Filter tab and click the

[ Reset ] button.

General Filtering

Here is the character nodeset from part 7 of the Foundation dataset.
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Mode ID 1Nuda'ﬁtla gender home ... |job_title organization | profession
<set filter > » | <set fiter > w [csetfit.. v [<set.. v [<setfiter> »|<csetfit.. »[<setfit. «
l ANGRYMOUS_consprator ]mw_r_m e termirus | warker - 72
7 |bayta_darel | bayta_darell female terminus foundation, ... | soy
7 |beach_guard_on_kalgan |beach_guard_on_... |male kalgan police
| |bureau_chief of_produc... |bureau_chief of ... |male haven bureau_chief |bureaucrat | bureaucrat
U | captain_han_pritcher captain_han_pritcher | male loeris wear_depart... |foundation,... | military
| |captain_inspector_of_fili... | captain_inspector... |male military
] |dagobert_Ix dagobert_IX male vantor  |emperor empire royalty
| |ebling_mis | ebling_mis male the_sdentist  |foundation | psychologist
O |fiian_soldier_1 fiian_soldier_1 male military
U] | fian_soldier_2 fiian_seldier 2 male military
T | fiean_soldier_3 fiian_scldier_3 male military
] |fian_soldier_4 filan_soldier_4 male military
] |fiian_soldier_5 fillan_soidier_5 male military
U |fiEan_soldier_& fiian_scldier_& male military
| |foundation_tax_collector | foundation_tax_c... terminus | tax_colector | foundation | finance
T |franssart franssart male toran_s_father |trader trader
| |garre garre male kalgan
1 |general_sammin | general_sammin male general military
O] | gimer gimer
il governor_jord_commason |governor_jord_co... |male QOVernor empire bureayucrat
Tl hetla hela female haven weerker trader worker
] |inchney_{dagabert_x) inchney_(dagober... |male neotrantor | crown_prince | empire royalty
] |indbur_s_chamberlain indbur_s_chamberl... |male terminus fagundation | servant
£l |iwo_lyon iwa_lyon male trader trader
] |juddee juddee female haven | worker trader worker
| |kalgan_garrison_colonel | kalgan_garrison_c... |male kalgan  |colonel kalgan military
O] |kalgan_t kalgan_t male kalgan police
7] [lee_senter lee_senter male kalgan kalgan
E1 [levvaw levvaw male kalgan
"] | mangn mangin male iss trader trader
] |mayer_indbur_the_third | mayor_indbur _the... |male terminus | mayor foundation | poktician
T |mule_s_viceroy_former ... |mule_s_viceroy_fo... |male former_warl... |kalgan
T |new_girl mvew_grl female haven weorker trader worker
2l |noth noth male kalgan
"] |orum_pabey orum_paley male terminus | the_fox kalgan
Il owall_ari avall_gri e MASMmon trader trader
] |porfirat_haet porfirat_hart foundation, ... | spy
= |randu randu make toran_s_fat... |trader trader
| |secetary_to_the_mayor |seetary_to_the_... |male terminus  |seaetary foundation dvil_servant
Tl | the_mude the_mule male magnifico_gi... |kalgan leader
&l r:.rlu-. dassll trran_darel “rrww- haven ?rg"ltﬂ' frader ! %

Using the General Filter on the Foundation dataset we'll use it to find the military officers on the
world Kalgan. Note that Kalgan is in the attribute HomeWorld and police is in the attribute
profession. After typing kalgan into the search box ORA filters out all entries which do not contain
the world kalgan.

218



General Filter | Attribute Filter B | +
kalgan|
() Match at least one i@ Match all
Mode 1D Maode Title gender home ... |job_title arganization | profession | sto
<get filter = - | <szet filter = v | =zetfilt... = |<set.. » | <setfilter> « |=<setfit... « |<setfit.. « |<se
[ beach_guard_on_kalgan  |beach_guard_on_... [male kalgan police 7
] garre garre male kalgan 7
[ kalgan_garrison_colonel kaloan_garrison_c... |[male kaloan colonel kalgan military 7
] kalgan_lIt kalgan_lt male kalgan police 7
[ lee_senter lee_senter male kaloan kalgan 7
[ evvaw levvaw male kalgan 7
[ mule_s_wviceroy_former_... |mule_s_viceroy_fao... [male former_warl... |kalgan 7
[ |noth noth male kalgan 7
[ arum_palley orum_palley male terminus | the_fox kalgan 7
] the_mule the_mule male magnifico_gi... |kalgan leader 7.8
[ willig willig male kalgan 7
Next military is typed into the search box. Remember to leave a space in-between each word. And
since Match all is selected ORA filters out all entries with do not include BOTH kalgan and
military. Only one entry corresponds to both.
General Filter | Attribute Filter £ | +
kalgan military
() Match at least one i@ Match all
Mode 1D Maode Title gender home ... |job_title arganization | profession | stg
<get filter = - | <szet filter = v | =zetfilt... = |<set.. « |<setfilter> « |=<setfit... « |<setfit.. « |<sq
[ kalgan_garrison_colonel kaloan_garrison_c... |[male kaloan colonel kalgan military 7

Now let's change the conditions from Match all to Match at least one. Now every entry which has
either kalgan -OR- military shows up.
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| Info | Editor |

General Filter | Attribute Filter [E§ | +
kalgan military
@ Match at least ong () Match all
Mode ID Maode Title gender home .. |job_title arganization | profession | sta
<set filter > - | <set filter = - |<setfit... + |<set.. » |=<setfiter> « |<setfit.. » |<setfit.. » |<sg
[ |beach _guard_on_kalgan beach_guard_on_... |male kaloan police 7
[ captain_han_pritcher captain_han_pritcher |male locris war_depart... |foundation,... |military 7.8
] captain_inspector_of_fili... |captain_inspector... |[male military 7
[ filian_soldier_1 filian_soldier_1 male military 7
] filian_soldier_2 filian_soldier_2 male military 7
[ filian_soldier_3 filian_soldier_3 male military 7
] filian_soldier_4 filian_soldier_4 male military 7
[ filian_soldier_5 filian_soldier_5 male military 7
] filian_soldier_& filian_soldier_& male military 7
[ garre garre male kalgan 7
] general_sammin general_sammin male general military 7
[ kalgan_garrison_colonel kalgan_garrison_c... |male kalgan colonel kalgan military 7
] kalgan_lt kalgan_It male kaloan police 7
[ lee_senter lee_senter male kalgan kalgan 7
1 |levvaw levvaw male kaloan 7
[ mule_s_wiceroy_former_... |mule_s_viceroy_fo... [male former_warl... |kalgan 7
[ |noth noth male kaloan 7
[ |orum _palley orum_palley male terminus | the_fox kalgan 7
] the_mule the_mule male magnifico_gi... |kalgan leader 7.5
[ willig willig male kalgan 7
Attribute Filtering
Single Attribute Filter : Click the leftmost drop down and select profession. Click the middle drop
down and select is one of. Type politician or spy into the textbox. Four characters fit this filter and
are displayed in the Editor.
General Filter | Attribute Filter [ | +
:pruﬁassion = |s one of = :|:u::uli1ju::ia|r1I spy B
Maode Title gender home warld |job_title arganization profession
- | <set filter = w |=setfit.. « |<setfit.. = |<setfit.. « |<setfiter= - |=setfit.. -
[ bayta_darell female terminus foundation, underground spy
] ur_th... [mayor_indbur_the... [male terminus mayor foundation politician
O porfirat_hart foundation, underground spy
[[] |cons... |anonymous_consp... |male terminus worker spy
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Multiple Filters using AND : The search can be further refined by adding additional parameters.
Click the [ New filter ] button to create a second filter parameter. It will appear directly beneath your
first filter. Click the leftmost drop down and select home world. Click the middle drop down and
select is one of. Type terminus into the textbox. This eliminates the character portirat_hart from the
search as there is no home world specified for that character.

General Filter | Attribute Filter  E§ | +
-pmﬁassiun v | is one of - .poliﬁcian, spy E Mew filter
Mode Title gender home world |job_{title arganization profession
« | «set filter > « | =setfilt... = |<setfilt.. « |<setfit.. » |<setfiter= « | <setfit.. - |s
] bayta_darell female terminus foundation, underground spy 3
ol ur_th... |mayor_indbur_the... |male terminus mayor foundation politician ]
|:| |CONS... |anonymous_consp... |male terminus warker spy ]

Multiple Filters using OR :

Leaving the filter parameters the same we'll now change the condition from AND to OR. This
means that a character will be displayed in the Editor if either the profession or home world match.

General Filter | Attribute Filter [ | +
.pruﬁassjun + | is one of - .poliﬁcian, spy ﬁ Mew filter
Mode Title gender home waorld | job_title arganization profession
- | <set filter = - |<setfilt... « |<setfilt.. « |<setfilt.. + |<setfiter= - | <set fit.. -
] bayta_darell female terminus foundation, underground spy
] ur_th... |mayor_indbur_the... |male terminus mayor foundation politician
(] orum_palley male terminus the_fox kalgan
[ lambe... indbur_s_chamberl... |male terminus foundation servant
=] tax_c... |foundation_tax_c... terminus tax_collector | foundation finance
O porfirat_hart foundation, underground spy
[ o_the... |secretary_to_the_... |male terminus secretary foundation civil_servant
[[] |cons... |anonymous_consp... |male terminus worker spy
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E:E Fold Network

Folding a Network answers the question of what the row or column nodes have in common.

For example, folding the rows of an Agent x Knowledge network creates a new Agent x Agent
network whose agent to agent link values are the number of knowledge the two agents have in
common.

Folding the columns of an Agent x Knowledge network creates a new Knowledge x Knowledge
network whose knowledge to knowledge link values are the number of agents that have both
knowledge.

Mathematically, Folding a Network by row multiplies the network by its transpose, and folding by
column multiplies the network transpose by the network. Both result in a square, symmetric
network.

To fold a network within ORA, right-click on any network from a meta-network in the Meta-
Network Manager. A context menu will appear from which you select Fold Network...

B8 ORA-MetSoenes 109.9.34 ! -
Fie Bda Prefeences Duts Maragement Generate Mebwons Anshais Simulatoss Viomloaton: Help
LWl n AR

Migka-fetwork Manager # 2 . @, *T° lietwork: nowledge » x C-F
ETI- Embweny Enhanoed iy Eddidor
S 1 Ebe 15
T Comeer Links Remow Links Highight Hide Som Rows Sor Column Disglay Option
PRaCLnDE | we A I had w1 Ard ¥ Show makes v
md S 5
T* o oy Tebgioud dalid WD B BSRENOE & SO il
Y g Usha=rad 1 o + "]
T iRl WRam o 7
e b Gg  Add Blank Metwork o o 4
"ok (B Remove Selected Metwork
S Inwledd 0 set Disgonal - /
T feacurcn - -
gy o] Trampose
1 F &
Fiold Metwork 7l
Symmetrice.
Banawrize Metwork - ’
Faemove Links ] -
Lo ity Bl Algera i
St Mietwarie oA a
AZeBE WA o
LM LR

First choose whether to fold by rows or columns, and supply an output network name:
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*

&2 Fold Network - knowledge . [ﬁ

Creates a new network whose links record the commonality of nodes.
Folding a binary-valued network yields a network with the link value {i,j)
indicating the quantity of shared neighbors for nodes i and j.

Choose whether to compare network rows or columns:
‘Rows (agent)

Output network:

agent x agent - shared knowledge

FEold H Cancel

The new network agent x agent - shared Knowledge will appear in the Meta-Network Manager.

Examining the network in the Network Editor will show that the diagonal gives the number of
knowledges each agent has, and the off-diagonal is the knowledge agents have in common.

Folding can also be done in the Matrix Alegbra tool under Data Management and selecting the Fold
Rows or Fold Columns operation (or manually by multiplying the network by its transpose):

&3 Matrix Algebra [ﬁ

Matrix Operations

Select @ matrix operation to apply to each meta-network.

Select an operation:

Fold Rows v:
Input 1:
knowledge

Mame for the output network:

agent x agent - Shared knowledge

Mext = Close H Run

L — ——— —
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5 Hovering Tooltips

Pausing the mouse pointer (hovering) over window elements such as buttons or text will often bring
up information about the item and sometimes additional functionality after a brief delay. These
tooltips will disappear after the mouse pointer is moved or automatically on a timeout. The presence
and content of the tooltip is dependent on the object hovered over.

* Hovering over buttons gives a [ 78 *ORA-NetScenes 3.0.9.9.47
brief text description of their
function. File Edit Preferences Data Management Generate Metwo
* Hovering over some text = | go g= g3|g¢ | 1= | E -
elements will describe the
contents. Meta-Network Manager # X | Add Blank Network...
* For information about meta- :
=33~ Cooperative Study
networks, networks and Tl ion Ament- <ive B0
nodesets, instead of hovering '
select the meta-network in the Hovering over the Add Network button produces the
Meta-Network Manager Pane  tqoltip text "Add Blank Network" describing the button's
(3) and examine the details in function.
the Editor Pane (4).
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E:E ID Names

Working with Names

Each meta-network, nodeset, and network can be given a distinct Name. At times this can be very
helpful when working with multiple meta-networks it can also cause problems with certain
functions.

Mode Class ID agent Mode Class ID those quys
Mode Class Type |agent Mode Class Type | agent
+m— sgl_universe +m— sgl_universe
=898 - skargate_surnmit =899 - stargate_summnit
----- ooo {EhE = ----- ooo {EREEE
- oo [event] size: 8 - ooa [event] size: 8
i ooo [Faction] size: 9 i ooo [fackion] size: 9

Here I renamed one of the nodesets to those guys. It is also reflected throughout all of meta-network
Panel. You can rename any meta-network, nodeset, or network for better readability.

Areas Where It's Important to Maintain Name
ID Integrity

View Measures Over Time : This function allows an analyst to see how a network measures change
over multiple time periods. So in order to track measures over time it is necessary that the ID Names
of the networks are the same in all instances.

View Networks Over Time : This function allows you to set up multiple networks that encompass
various time frames and view them in succession. Since you want to see what happens over the
same Network Over Time it becomes virtually important to make sure the ID Names of these
networks are all the same. Else ORA will not be able to analyze them correctly.

Comparing Networks : When ORA runs measures on networks it's sometimes necessary to do have
identical Network names. This will be listed in the Measures section.
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E:E Info Tab-Nodesets

Panel 2 contains two tabs, Info and Editor. The Info tab is mainly designed to display information
regarding the meta-networks, nodesets, and networks. But this is the area where you can rename the
Nodeset Name and change the Nodeset Class to a different MetaOntology. To rename a nodeset
place the cursor in the box, make sure the entire name is highlighted, and type in your new name.
The Display nodes by function determines what attribute will be displayed when visualized.

This area also gives you the Node Count of the selected nodeset as well as the Attribute Names
contained within the nodeset.

The Display nodes by dropdown allows you to select the text that will be display for the nodes of
this nodeset in the Visualizer. Each nodeset can be set individually.

ooo Modeset: Agent 2 X A0 x

Info | Editor

Modeset Mame Agent

Modeset Class Agent -

m

Display nodes by

Skatiskics:

Mode counk; 50
Mode atkribute count: 0

Mode attribute names:

The Editor tab contains most of the editing functions.
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ooo Nodeset: Agent 2 X o
Editar
CJ\J Modes
tode Nome
] |Agent_t m Delete
|:| Agent_2 .
Eroe
[ lagent_3 L
[] |agent_4 Movve
= -
|:| Agent_6
[ lagent 7 Attributes
[ |agent_1o
[ lagent 13
Measures
[ |Agent_14
[] |Agent_is Meta-Hetwork
. ;
reate
[] Select all [ Select visible 0 50 Selected, 50 [ 50 Yisible

The Search box (with the magnifying glass) is for finding particular node(s) in a nodeset.

The Set filter (the downward facing triangle) is for displaying only a particular sub-set of node(s).
The Check boxes to designate which nodes to Delete or Merge.

The Nodes buttons are to Create, Delete, Merge, Move, and Clean nodes in a nodeset.

The Attributes buttons allow you to Create, Import, Export, Delete, and add measure values to a
nodeset.

The Meta-Network Create button will create a blank meta-network based on the nodes in the Editor.

You can select either or both Visible nodes and Selected nodes. This is noted near the bottom of the
frame.

227



E:E Info Tab-Networks

When a network is selected there are also two tabs, Info and Editor.

The Info tab contains a textbox, Network ID in which you can change the name of any network, the
source and target nodesets, and whether this network is directed or not, the link count, and the
density.

The two buttons underneath allow the choice of Visualize this Network which will send the entire
meta-network to the visualizer or Visualize Only this network which display only the currently

selected network.

Below is an image of Info and Editor tabs in ORA.

*3* Network dwxdw » x

Info | Editor

Metwork ID | dw x dw

0O X

Source class |dw |

Target class |dw |

*32, Visualize this Network

** Visualize Only this Netwark

Metwork properties:

[7] symmetric {undirected links) [] Mo self{oops [] Binary link weights

Metwork statistics:

Source count: 45

Target count: 43

Link count: 339 (exdudes selfdoops)

Link weights: Min: 1.000000, Max: 18,000000, Avg: 2.427729, Stddev: 3.162735
Density: 0.14800347

Selfdoops (diagonal): 2 links (binary)

Symmetric? Mo

When computing measures:
Treat as symmetric: Auto-detect -
Ignore selfoops: :.ﬁ.utu—detect -

Treat as binary: :.ﬁ.utu—detect -

Network ID : Allows you to rename the network.
Source class : Displays the source nodeset i.e., the leftmost column in the graph.

Target class : Displays the target nodeset i.e., the topmost row in the graph.

228



Network Properties: Symmetric, No Self-loops,
and Binary Link Weights

Place a check mark in the box(es) which you want to include.

Network Statistics

Gives information regarding the selected network.

When Computing Measures

The purpose of this is to let the user tell ORA what links should be used and how they should be
interpreted when computing measures, as this affects the results. The areas are: Symmetric/Or Not,
Self-loops/Or Not, and Binary/Weighted.

If you want ORA to treat the data as symmetric if it is symmetric, then use Auto-Detect. This option
will test if the network is symmetric, record the result, and use that result when computing
measures. The same goes for binary and self-loops. If all the links in the network are of weight one,
then the network assumed to be binary (but if there is a link with a weight other than one, then it is
assumed weighted). Lastly, if the network has no self-loops, then it is assumed it cannot have any.

If, for example, there just happens to be no self-loops, but there could be, and the user wants the
measure to take that into account, then the user would select TRUE. On the other hand, if are self-
loops and they should always be ignored, then the user can choose FALSE. Note that FALSE does
not change the network data in any way, but the measures just ignore the loops.

The Editor tab has two views: Binary and Numeric.

Binary view is used when you only need to establish a connection between two nodes with no
weights. It's a simple Yes or No arrangement.
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*$* Network: characters # Location 2 x A0x

Info  Editor |

% Binary Yiew  Mumeric Yiew Row counk = 9 Column count = 25

nepal_raven... |plane_nepal... cario_sallahs. .. | cario_streets | cario_bar  |tanis_nazi_dig | me

indiana_jones

MAarion_rave. ..

zallab

=imon_katanga

bellog

major_toht

monkey

evepatch_man

o | o | |
o ([ [ A
(R R i ([ 1S A Y
o [ | o (| (i |
| | i |
o o o | |

Colonel_dietrich

[T | 13l

Convert Links - | Remove Links |

The Numeric view allows you to treat links between various nodes with more or less importance.
Notice that all the row nodes have a check marked connection to the column containing [yu] in the
binary mode. This denotes they know one another. But in the numeric mode this value is a 0.5 which
is used to denote previous acknowledgement but is an adversary.

%° Network: characters x Location 2 X

20X
Info Editl:nrl
" Binary Wiew (% RlOmeric Yiew Row count = 9 Colurn count = 25
nepal_raven... |plane_nepal... cario_sallahs, .. | cario_streets cario_bar  |tanis_nazi_dig | m:z
indiana_jones 0. 0.0 1.0 0.0 0.0 n.n
marion_rave. .. 0.0 0.0 0.0 0.0 0.0 n.n
sallab 0.0 0.0 1.0 0.0 0.0 0.0
<imon_kakanga 0.0 0.0 0.0 0.0 0.0 n.n
bellog 0.0 0.0 0.0 0.0 0.0 0.0
major_tohk 0.0 0.0 0.0 0.0 0.0 n.n
monkey 0.0 0.0 1.0 0.0 0.0 0.0
evvepatch_man 0. 0.0 1.0 0.0 0.0 n.n
Colonel_dietrich 0.0 0.0 0.0 0.0 0.0 0.0
_«| | 2|
Convert Links - | Rernove Links |

The Convert Links button contains options for converting links in a network.
Binarize link weights (x 0 ->x =1)
Collapse link weights (a=x=b ->x =1

Negate link weights (-x)
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Invert the link weights (1/x)

Logorithm of the link weights (log10(x))
Absolute value of the link weights ((|x|)
Row-Normalize the link weights (x/OutDegree)
Increment the link weights (c + x)

The Remove Links buttons deletes all links for the selected condition and the value of the links you
wanted removed.

{:iRemovelinks x|
o value:l 15: Remove Links |

| Remove links || KE0gEn

Less than

Less than of equal to
Equal to

Not equal to

Greater than or equal to

Greater than
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E:E Info Tab-Network-Statistics

The Info Tab : Display relevant information whether a nodeset or network is highlighted.

Metwork properties;
Symmetric {undirected links) Mo self-loops Binary link weights

Mebwork skatiskics:

Source count: 31

Targek count: 31

Link count: 168 (excludes self-loops)
Link, weights: Binaty

Drensiky: 17481790

Self-loops (diagonal): Mone
Svrmetricy Yes

When computing measures:

Treat as symmetric: | Auto-detect -
Ignore self-loops: | Auto-detect -

Treat as hinary: Auto-detect -

Network Properties

Symmetric (undirected links) : Create additional links to maintain symmetry of the network. [e.g.
you create a link A > B and ORA would automatically create the link B > A of the same weight.

No self-loops : Disallows a link to be set back to node to itself.
Binary Link Weights : This will set all link weights that are not [0] to [1]

NOTE : Changing these options for existing networks can have huge impact to your data. Changing
a network from weighted to unweighted will set all link weights w  to 1.0. These options also have

implications for the editor. If the option is set to directed network then changing the value w__ in the

matrix will automatically change the value w_, .

Select How to Treat Links When Computing
Measures

You can use this to control how Links and Properties are handled for each individual network when
measures are run on the networks.
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NOTE : These options are "temporary" version of the network properties. They do not affect the
actual meta-network.

Under Select how to treat the links when computing measures: you can select between True, False,
and Auto-detect.

Treat as symmetric : Symmetrizes the network for the calculation, e.g., if the line weight w _ is

->
larger than w,, thenw, ->w .

Ignore self-loops : All diagonal elements are set to 0.
Treat as binary : The link weights for all wuv with wuv ? 0 are set to 1.

The default setting for these is Auto-detect. If the network is symmetric, then when computing
measures the network is considered as symmetric. Similarly, if the network has only binary link
weights, then when computing measures the network is considered binary. The user can also
explicitly set to True or False whether the network should be treated as symmetric, without self-
loops, or binary.

To change the settings, select the network and change one or more of the three controls in the info
window of a network in the section Select how to treat the links when computing measures.

Whenever ORA calculates a measure (independent from which measure calculation you select) a
network will be pre-prepared based on the settings of these primary measure parameters. These
setting do not change the original data but the way ORA handles the data when calculating
measures. To actually convert the data you can change the network parameters (see section 2) or use
other procedures to have more detailed options (e.g. symmetrize by minimum value). You can find
an introduction into these procedures in section 2.7.
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E:E Link Attributes

Links between nodes may be of different types. For instance a single group of individuals may be
multiply connected by different kinds of links: kinship or marriage, shared location, business or
social connections, gender and so on. To distinguish linkages of different types in ORA, create
multiple networks within a meta-network using a common nodeset or nodesets. Each network
represents a different link type. ORA supports the visualization and analysis of meta-networks as a
unit or using selective components.

Some network representations distinguish multiple link types by adding attributes to links (e.g. links
are labeled in addition to being given weights). In ORA, such link attributes have been deprecated
in favor of using multiple networks associated within a meta-network.

Example

Napoléon Bonaparte, as Napoleon I, Emperor of the French, was both head of state and commander-
in-chief. As such, he rewarded selected individuals with promotions and titles. At the highest levels,
certain military officers were were honored with the rank of Maréchal d'Empire (Marshal of the
Empire), based on their perceived loyalty to Napoleon, battlefield record or past achievements. He
also selected certain individuals as heads of state for conquered or satellite states which were not
incorporated directly into France. Generally Marshals were selected from officers with distinguished
records or direct connection to Napoleon while sovereigns of nominally independent states were
selected from Napoleon's siblings or children. (Marshals were often granted titles, some honorary
and some representing small principalities, but, with two exceptions, Marshals were not made
sovereign even in cases where they were effectively ruling foreign states.)

To represent the linkages, the following components were created in a meta-network "Napoleon I
Relations":

* Nodesets
* Agent - List of historical individuals, undifferentiated (agent characteristics can be
held as attributes if desired). Nodeset class Agent.
* Networks - (all networks are Agent x Agent)
* Children - Child/parent relations, whether natural or adopted. Links are reciprocal.
* Made Sovereign - Unidirectional links from Napoleon to selected individuals who
were made ruler of a (nominally) independent state.
* Marriage - Reciprocal links between married couples.
* Promoted to Marshal - Unidirectional links from Napoleon to all individuals created
marshals in the First Empire (between 1804 and 1815).
* Siblings - Reciprocal links between siblings.

Note that the various kinship relationships are differentiated by holding them in separate networks.

This provides a more nuanced view of relationships that could, more simplistically, be rendered as
"Kinship to Napoleon".
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Mapoleon [ Relations )
Loulse Leclarc 7| @ Agent

V| Children
ol Made Soveraign

'..I'_ Marriage

¥ Promoted 1o Marshal
v siblings

Desiree Clary

’//A@&%f |
NN e
- g

powered by ORA

Visualization of the marshals of the empire and Napoleon's siblings, spouses and children (some
selected linking individuals are also included). Blue links show kinship and marriage connections.
Red shows individuals promoted to marshal. Green shows individuals made sovereign.

This visualization shows Napoleon's preference to choose sovereigns from close relatives. Hence
most of Napoleon's siblings were made sovereigns, which results in multiple links between
Napoleon (center) and his siblings. The notable exception is his brother Lucien, who, after working
with his brother throughout the Consulate, opposed his brother assuming the title of emperor and
left France for self-imposed exile.
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Mapotean [ Relations - Reduced ke Clary

Lowsige Lixtlers

Diisirds Clary g

Charles Lackerc

MLt

Jasaph Banaparte

7| @ Agant
v Children
v Made Sawergign
Bermadatte V| Marriage
v Promated to Marshal
Caroline Bonaparts v Siblings

penered by DRA

Selected marshals (Murat, Davout, and Bernadotte) and their relationships to Napoleon. Blue links
show kinship and marriage connections. Red shows individuals promoted to marshal. Green shows
individuals made sovereign.

In this visualization, showing a subset of the meta-network, three Marshals of France with multiple
relationships to Napoleon are shown. Davout married the sister of Pauline Bonaparte's husband, a
French general. This connection is not generally invoked as central in Davout's relationship with
Napoleon (although the couple was notably devoted to each other). Bernadotte married Désirée the
sister of Joseph Bonaparte's wife Julie, who had been engaged to Napoleon prior to his marriage to
Josephine. This relationship is sometimes invoked to explain Bernadotte's relatively gentle handling
after he displeased Napoleon on multiple occasions (Bernadotte eventually became the King of
Sweden, with Napoleon's approval but not on Napoleon's initiative, hence no "Made Sovereign" link
is shown). Murat, married to Napoleon's sister Caroline, was made the King of Naples, the only
marshal made a sovereign by Napoleon.

Note that this rendering is a highly simplified representation of the relationships of one of the most
famous and studied individual in European history. Napoleon promoted and demoted sovereigns,
marshals died in battle or were sidelined without assignment for non-performance and states were
created and extinguished as politics and the fortunes of war dictated. A more detailed representation
in ORA, adding the dimension of time using a dynamic meta-network, would capture some of this
complexity.
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E:E Measure Charts

E Below are examples of each type of ORA charts: Bar Chart, Scatter Plot, Histogram, and
Regression.

NOTE : The measures run can be changed by select from the main menu Analysis > Measures
Manager.

Save Measures
’ T3 Chart Results: characters : size 9 E@

.

Ise this window to view measures for the meta-network Raiders-Union

Select a node dass to view:

characters : size 9 -

| Show scaled measure values

< Back | Mext = | | Close |

Use this button to save results measures to a text file. This file can be opened in either Excel or a
text editor. ORA will not attach an extension to this file and it is suggested to give it either a .txt
or .CcSv extension.

Opening the File

Opening this file in Excel, making sure to import it as a delimited file, will give you the measures it
can use and the values associated with each node in the nodeset chosen. You will notice that the
names of the characters are characters_1, characters_2, and so forth. In this particular nodeset the
Node ID contained the text characters_ plus a number and the Node Title contained the actual name
of the character. This function used the Node ID when it exports this information.

237



A B & D E F G H

Measure Input Inputnndellhput characters characters characters characters
networks fclasses parameters 1 2 3 4

capability characters 0.9933072 0.9338295 0.2926904 0.0378589
¥ Location

cognitiveD characters 0.42 0.33 0.29 0.37

istinctiven x Location

ess

cognitiveE characters 0.015625 0.1041667 0.2291667 0.3352273

¥pertise  « Location

cognitiveR characters 0.58 0.67 0.71 0.63

esemblanc x Location

e

cognitiveS characters 0.3860295 0.41015%45 0.3309044 0.0890994

imilarity % Location
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E:E Meta-Node Analysis

Meta-nodes are nodes which contain other nodes. Meta-nodes can be created by a number of
methods, some of which create a single merged node from the input nodes and others which allow
the meta-node be decomposed back into the constituent nodes. For analysis purposes, merged meta-
nodes are required. Such merged meta-networks are equivalent to ordinary meta-networks and can
be analyzed using ORA's regular analysis tools and reports.

Creating an Analysis Ready Meta-Network of
Merged Meta-Nodes

ORA provides attribute based meta-node creation methods to create meta-networks containing
merged meta-nodes:

* Attribute Value Tool - this tool contains a Meta-Nodes operation which provides the most
control over meta-node creation.

* Combine nodes by attribute value - included under the nodeset editor Attribute command,
this command allows a user to create merged meta-nodes in a single meta-network.

For these commands, the content of a single attribute controls the creation of merged meta-nodes.
Nodes with identical attribute values are merged into meta-nodes; nodes with a unique attribute
value are maintained unchanged. All types of attributes can be used; categorical attributes are often
employed for this purpose.

For example purposes, a categorical text attribute was added to agent nodes representing employees
in a fictive software company. The Job Category attribute identifies two sets of multiple agents with
the same job. The remaining agents have unique job categories.

Note : Meta-nodes created in the ORA Visualizer are decomposable rather than merged meta-nodes
and are not directly analyzable.

Considerations in Creating Merged Meta-Networks

Creating merged meta-nodes will either add additional networks and nodesets to a meta-network or
alter original nodesets and networks depending on the command employed. These differences are
noted in the examples below. When performing analyses on the merged data, the user must identify
the required input data format and perform any necessary restructuring or renaming within the
merged meta-network.

Creating a Merged Meta-Network with the Attribute Value Tool

This command will create a new meta-network containing the merged meta-nodes. The source meta-
network will not be altered.

In the menu bar, select the Data Management > Attribute Value Tool... to open the Attribute Value
Operations dialog.
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I Attribute Value Tool

Select Meta-Networks
Select the meta-networks to manipulate.

= [H| select All

- [7] B8R - randomized Network

- [] B82- Cooperative Study

[] 232 - software_company

F3® - software_company - w,Job Category

[ F3® - software_company - w/Job Category & link weights

< Back [ Mext = ] [ Close Run

Select Meta-Networks

Select the meta-networks to manipulate - From the list of meta-networks below, check one or
more meta-networks for merged meta-node creation. In this instance, a single meta-network was
selected.

After selecting the meta-networks, click the [ Next > ] button to advance to the Attribute Value
Operations pane. (Alternatively use the [ Close ] button to close the dialog.)
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Attribute Value Operations
Select the operations to run.

Ll=aaiis= | |This page creates a new meta-network that uses the attribute values to

Partition create meta-nodes,
Modeset: .agent -
Attribute: {ob Category L |

Select the attribute values to use when creating meta-nodes, and also which
links to create:

Attribute values | Internal links | External links

Application Architect o Select Al
Art Director Clear Al

Business Analyst
Data Architect
Design Lead
Designer
Interactive Lead
Project Manager

m

Copy the input networks and links used
Create meta-nodes with link values | Link sum =

Mext = Close ] [ Run

Attribute Value Operations

Set the operations to run. Select the Meta-Nodes operation in the left pane. The right pane will
show meta-node creation options.

This page creates a new meta-network that uses the attribute values to create meta-nodes.

Nodeset - From the pulldown select the nodeset containing the attribute to create merged
meta-nodes. In this example, the agent nodeset is selected.

Attribute - From the pulldown select the attribute which will control the creation of merged
meta-nodes. In the example, the Job Category attribute is selected. Nodes which have the
same attribute value will be merged.

Select the attribute values to use when creating meta-nodes, and also which links to create:
Each of the tabs allows the user to control the inclusion of nodes in the new meta-network.

Attribute values - Provides a list of the attribute values for the attribute selected to control

the creation of merged meta-nodes. Checking a value will include it in the creation of
merged meta-nodes, unchecking the value will exclude it. Note that nodes with unchecked
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values will be excluded from the merged meta-network entirely. To prevent meta-node
creation while including the node, the attribute value should be changed. In the example,
all values are checked (the default).

Internal links - Provides a list of the links between the selected nodeset nodes (i.e. the one
mode networks). Checking a link will include it in the merged meta-network and
unchecking it will exclude it. In the example, the agent nodeset is selected, so all links in
agent x agent networks will be listed here.

External links - Provides a list of the links between the selected nodeset nodes and other
nodesets (i.e. the two mode networks). Checking a link will include it in the merged meta-
network and unchecking it will exclude it. In the example, the agent nodes set is selected,
so all links in agent x <not-agent> networks will be listed here.

For all tabs, use the [ Select All ] button to check all values and the [ Clear All ] button to
uncheck all values.

Copy the input networks and links used - Controls whether the new meta-network containing
the merged meta-nodes also includes copies of the before merge inputs. Check this option to
include copies of the original nodeset and networks. Unchecking it will create a copy
including only merged items. In both cases copies of the nodesets and networks not affected
by the merge will be included. In the example, checking the option will include both the
original nodeset "agent" and a "Meta agent" nodeset as well as the relevant networks (e.g.
both "agent x agent" and "Meta agent x Meta agent - agent x agent" networks will be
included). The unaffected nodesets "knowledge" and "task", plus associated networks are
always included.

Create meta-nodes with link values - Check to compute link values during the meta-network
creation (checked by default). Then, from the pulldown menu, select which method will be
used to compute the link values:

Link sum (default) - Link value is the sum of the constituent node's link values.

Link count - Link value is the number of times the link was present in the constituent
notes.

Density - Link value is proportion of constituent links which have a given link. For
example if four nodes are merged and one has a link to a different node, the link value will
be 0.25 and if all four are linked the value will be 1.0.

After entering all input options, click the [ Run ] button to create the merged meta-nodes. The
dialog will remain open to allow additional merged meta-nodes to be created. (Alternatively use
the [ < Back ] button to change the input meta-network.) When all merged meta-nodes have been
created, use the [ Close ] button to close the dialog.
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5 o sescees o5 S = ==

File Edit Preferences Data Management Generate Metworks Analysis Simulations Visualizations System Help

| ERSEIEEEAE Y. Yk skt

Meta-Network Manager 2 X a0x | &38- Meta-Network: software_company - w/Job Category # X | 20 %
&£ 58 - Randomized Network -
"m_ Cooperative Study Meta-Metwork Name | software_company - w/Job Category T
£33 software_company Meta-Network Time Click to create... @ Date () Period
=288 - software_company - w/lob Category

----- ooo agent : size 16 Filename

----- ooo knowledge : size 19

..... oo task : size 24 ’ ,_é Generate Reports. .. l a2, Visuglize - ] [ E Measure Charts... ]

..... 3" agent x agent
----- #3*® agent x knowledge

----- *3° agent x task

General statistics:

----- *3° knowledge x task Source count: i} E
b 388 - software_company - w/Job Category & link weigh| | nodeset count: 4
=8 ¢80 ftware_company - w/loh Category Node count: 71

----- ooo Meta agent : size 12

) Metwork count: 7
----- ooo agent : size 10
..... oo knowledge : size 19 Total density: 0.227057
----- ooo task : size 24
..... *$® agent x agent Link statistics:
----- *3*® agent x knowledge Al lnks: =
----- 3" agent x task '
..... 5%® knowledge x task All link values: Binary -
----- *3*® Meta agent x knowledge - agent x knowledge Non selfdoops: 234

----- *3*® Meta agent x Meta agent - agent x agent

_____ *$° Meta agent x task - agent x task Mon selfdoop values: Binary

4| [ |k Selfoops: 0
Bt (f) ,:;) = Selfoop values: Binary

After performing the attribute merge, a copy of the meta-network software_company - w/Job
Category has been created with an additional nodeset ("Meta agent") and networks ("Meta agent x
knowledge - agent x knowledge", "Meta agent x Meta agent - agent x agent", "Meta agent x task -
agent x task") containing the merged meta-nodes.

Creating a Merged Meta-Network in the Editor Pane

An existing meta-network can be modified into a meta-network containing merged meta-nodes
using the meta-network editor. Note however, that using this method to perform the merger will
permanently alter the meta-network contents. Generally a copy of the meta-network should be
preserved prior to starting the merge process.

This merge uses a single attribute to merge a single nodeset and all networks using the nodeset. In

the following example, in a list of employees (nodeset agent), the attribute Job Category, containing
a set of text categories, is used to create meta-nodes containing all employees of a given type.
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T3 *ORA-NetScenes 3.0.9.9.6 0| D e
File Edit Preferences Data Management Generate Metworks Analysis Simulations Visualizations System Help

R AR - |

|| Meta-Network Mana.. # X |apmx | ooo Nodeset:agent # X | 20x
--m— Randomized Netwark: Info | Editor
--m— Cooperative Study
(- 538 - software_company Nodes |Attributes | Meta-Metwork
--m— software_company - wJob Categ O\a Trehm me eine :Coniains =
- 582 - coftware_company - w/Job Categ .
Bm_ software_company - w/Job Cate Create new attribute measure Egary * |Mote * |USResident + |Years Experi... =
i ooo ] Import attributes Manager Has been with t... |Yes 0
ooo knowledge @ size 19 D Export attributes ) ector Hired upon are... |Yes 15
ooo task : size 24 0 | Lead ¥ 10
5%% agentx agent Delete attributes al Lea &s
! “$° agent x knowledge O Combine nodes by attribute value Lead Yes 15
- ----- ":'. agent x task I:‘ = Bl rmeraetive Lead fes . . 20
. *3$° knowledge x task 0 |spurs Dal Combine (merge) nodes that have the same value for an attribute. | 25
] |spvrs Application Arc... |Application Architect Yes 15
|:| EE1 Designer Desigrier fes 10
] |ee2 Web Developer | Web Developer Yes 3
[ |EE3 Usability Engineer |Usability Enginesr Yes 3
] |eE4 Business Analy... |Business Analyst Yes 5
[ |EEs Business Analy... |Business Analyst Mo 5
|:| EEG Software Engin... |Software Engineer Most senior en... |Yes 10
] |ee7 Software Engin... |Software Engineer Mo 8
] |ees Software Engin... |Software Engineer Mo 5
- IT' : I = =] Software Engin... |Software Engineer Mo 5
Find: 2 85 [7] SelectfClear Al [] Select/Clear Visible 0 f 16 Selected, 16 [ 16 Visible

To perform the merge, expand the meta-network in the Meta-Network Manager pane and select the
nodeset containing the attribute to control the merge. Then select the Editor tab in the edit pane and
select the command Attributes > Combine nodes by attribute value to open the Merge Nodes By
Attribute Value dialog.

In this example, the agent nodeset is selected, then the Attributes > Combine nodes by attribute
value command is run.

|se this to merge nodes that have the same value for a particular attribute.
Select an attribute and each distinct attribute value becomes a node.

Select an attribute:
Job Category| -

[ Merge H Cancel ]

In Merge Nodes By Attribute Value dialog select the attribute to merge nodes.

Use this merge nodes that have the same value for a particular attribute. Select an attribute and
each distinct attribute value becomes a node.

Select an attribute: - from the pulldown list select the attribute containing the merge. "Job
Category" is selected in the example.

244



After selecting the attribute, click the [ Merge ] button to create the merged meta-nodes.
(Alternatively use the [ Cancel ] button to close the dialog.)

T e

File Edit Preferences Data Management Generate Metworks Analysis Simulations Visualizations Systern Help

Rl &A%~

Meta-Network Manager 2 X POX ooo Nodeset:agent 2 X | rOX
- 583 - Randomized Netwark Editor
(553 - Cooperative Study
- ¥8 8- software_company Modes Attributes Meta-Network
--m— software_company - w/Job Category O\’ |Contains v |
-2 &8 - software_company - w/Job Category & - -
Bm_ software_company - w/lob Category - MNode Name * |Mode Title * |Alias w |Job Category + |Mote = |USResident w |Yea... ™
ooo |:| Project Manager Project Manager LDR Project Manager |Has been with t... |Yes 20
-~ ooo knowledge : size 19 [C] |ArtDirector Art Director Mar1 Art Director Hired upon are... |Yes 15
- ooo task : size 24 3 ] ]
+ t [[] |Technical Lead Technical Lead Mar2 Technical Lead Yes 10
- *9® agent x agen
- ®F® agent x knowledge [7] |Design Lead Design Lead Spurl Design Lead Yes 15
3 agent x task [[]  |Interactive Lead Interactive Lead Spvr2 Interactive Lead Yes 20
i3 knowledge x task [[] |Data Architect Data Architect Spvr3 Data Architect No 25
[7] |Application Architect |Application Architect |Spvr4 Application Arc... Yes 15
|:| Designer Designer EE1 Designer fes 10
[] |web Developer Web Developer EE2 Web Developer Yes 3
[] |usability Engineer Usability Engineer EE3 Usahility Engineer Yes 3
[] |Business Analyst Business Analyst 1 EE4;EES Business Analyst No;Yes 10
| | |:| Software Engineer Software Engineer 1 |EEG;EE7;EES;EES |Software Engin... |Most senior en... |MNojYes 28
“ [T 3
Eind: ® @ = f[] select/Clear Visible 0/ 12 Selected, 12/ 12 Visible

When nodes are merged, the merged node combines elements of the constituent nodes:

e Links
* The meta-node's links are the union of links of the constituent node's links.
* The link value is the sum of the constituent node's link values.
* Attributes
* The categorical attributes are unioned and duplicates eliminated. Multiple values can
occur for a single node.
* The numerical attributes are summed.

In the example above, note the multiple values present for the "Alias" and "US Resident" attributes
for the nodes "Business Analyst" and "Software Engineer". Also note that the agent nodeset size has
been reduced from 16 to 12 due to merged meta-node creation.

Analyzing Merged Meta-Nodes

A meta-network containing merged meta-nodes can be analyzed as a regular meta-network. Normal
caveats regarding structure and data types apply. For instance, for some reports (e.g. Twitter, Blog)
the input meta-network must contain a specific set of input matrices; any merged meta-network
must maintain the appropriate structure.
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E:E Network Editor

With a network highlighted and the Editor tab displayed ORA has many functions for working with
nodes and links in a network.

*¥® Network: characters x Location # X 20 x
Search nodes... v AND v | Fighightresuifs +
peru new_england |san_francisco nepal_raven... place_nepal_...|cario_sallat
indiana_jones 10 1.0 1.0 1.0 0.0 1.0 =
marion_rave... 0.0 0.0 0.0 1.0 0.0 0.0
sallah 0.0 0.0 0.0 0.0 0.0 1.0
kimon_katanga 0.0 0.0 0.0 0.0 0.0 0.0 |%
bellog 1.0 0.0 0.0 0.0 0.0 0.0
major_toht 0.0 0.0 1.0 1.0 0.0 00 | M
monkey 0.0 0.0 0.0 0.0 0.0 1.0
evenatrh man o | nn o nn n in T
1 | 1] | F
Add/Remove Links  Convert Links  Highlight Hide Options...

Search Nodes...

Search type 1

Using the Search box and the [AND/OR] selector you can refine a search on a network.

| Info | Editor |
:Search nodes. .. v: :RND v: :Highlightresults v:
kalo_whylls |lady_fenring |lady_jessi... |liet_kynes | otheym
jamis [l [ ol O [l i
kalo_whylls (] O & ] =
lady_fenring = 1 O |
lady_jessica [ [ [ E|E|
liet_kynes [l [ O O C

With the [AND/OR] selector set to AND I type lady into the Search box. This results in two
rows/columns being highlighted, lady_jessica and lady_fenring.
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| Info | Editor |

:Sear::h nodes. .. v: lzdy :AND v: :Highlightresults v:
kalo_whylls |lady_fenring |lady_jessi... |liet_kynes | otheym
jamis I [l ] O (<l
kalo_whylls (] [l [l [l [l
lady_fenring O O [ [
lady_jessica ] [ & II|E|
liet_kynes [ [l ] O C

To refine the search I type jessica into the Search box (making sure to place a space between the
words). This eliminates lady_fenring leaving only lady_jessica highlighted.

| Info | Editor |
Search nodes... v lady jessica :AND v: .Highlightresults o
kalo_whylls |lady_fenring | lady_jessi... |liet_kynes | otheym
jamis [l [ [ [l [l i
kalo_whylls [ O I [l ([l
lady_fenring (] O ] ] N
lady_jessica [l ] ] E|E|
liet_kynes [l [ [ [l [l

Without changing anything in the Search box I change the AND to OR in the [AND/OR] selector
and it now reveals any node with either lady OR jessica.

| Info | Editor |

| Search nodes... v | lady jessica ﬂF'- - .Highlight results v |
kalo_whylls |lady_fenring |lady_jessi... |liet_kynes | otheym

jamis [ [l ] O sl

kalo_whylls (| [l [l [ =

lady_fenring O ] (] [

lady_jessica [l ] (] E|E|

liet_kynes [ [l ] O C

NOTE : Idential search results were achieved with different parameters.

Search type 2

This search is similar as the primary search but with two Search boxes for added refinement.

.Search nodes. .. o :AND v: :AND v: .Highlightresults o
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Find a link...

Chosing two nodes in the two dropdown menus will locate the link in the matrix.

Find a link... o .paul_atreides o -Schani » (1.0

alia_atreid... | arrakeen_... | baron_vladimi... | chani count_F

LEITELPY Y —T — o | =

padishah_emp... [ ]

pardee [ [ [l & b=

leto_ii_(pauls_... O O O O O

paul_atreides ] [ -
< [y b

NOTE : The box to the right of the node dropdowns is for setting the weight of the link.

[Ad d/Remove Links]

R All Link
Emove Al Links Remove All Links : Removes all links from

Remove links by value network.

Remuove self-loops (diagonal)

Symmetrize by method » Remove links by value : Allows you to set
parameters for the values of links which you want
to remove.

Remove self-loops (diagonal) : Removes links
connecting a node to itself/

Symmetrize by method : Gives for options :
Maximum, Minimum, Sum, and Average.

Binarize link weights (x 20 =x=1)

_ _ Convert Links : Gives options for changing the
Collapse link weights (azx<h = x = 1)

value of links in a network.
Megate link weights (-]

Invert the link weights (1/%)

Legorithm of the link weights (logl0(x])
Absolute value of the link weigths (|x|)

Scale the link weights (c ™ x)

Row-Normalize the link weights (x/OutDegree)

Increment the link weights (c + x)

Clear all

Clear all : Clears all highlighting from rows and

Highlight isolates columns.

Highlight isolates : Highlights rows and columns of
any node with has no connections to any other
nodes in the network.
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e [baren_idm_[chan [eounl has [ pardel |S_wiling | uke Wi [Suncan i [oesd s [dtuaha (gt [ghesu | [guldaman [gumesha |
srabsn_sasa | 00 o8 [ [ [T [0 ) [0 7] [0 [T [ [T [0
baron_adimin_ | 0.0 an an oo a0 oo [T oo an 10 an 10 an oo
chari [T a8 [T [T (1] [T (T} [T (7] [T [T} [T as [T
Edail_ R b ad o L1 L 1] oo L1} oo 0y bo ag oo a3 oo
o _past_knes | 00 o8 [T [T [T [0 (T} [ (7] [0 [T [0 as w ||
X e oo an an oo a0 oo [T oo an oo an Bo an b
cha_ bk, o ag o oo a3 oo L1 10 a3 oo ag oo a3 1.0
Sifesi_ PG b ad o oo L 1] oo 145 oo 0y bo ag oo a3 1.0
onesd_in [ o8 [T [T [T [0 (T} [ (7] [0 [T (1] as w ||
Vepa_rauna. oo T an oo a0 oo [T oo an oo an 10 an oo
oarces [T (T} [T [T (1] [T (T} [T (7] [T [T} [T as w ||
Gecgii_ (M B b 13 o L1 L 1] oo L1} oo 0y 16 ag oo a3 oo
o [ o8 [T [T [T [0 (T} [ (7] [0 [T [0 as w ||
M oo a8 b oo 4l oo 13 1B LY ob 4l oo a3 i)
|narsh_gamis__ | o o b oo [T oo [ b [T oo [T b [T oo
L. b ad o oo L 1] oo L] oo 0y bo ag oo a3 oo
s [ (1) [T [T [T [0 [T} [ (7] [0 [T [T as w ||
kale_whyta [ as [T [ 8g [0 [T} [ (1] [0 (1] (1] as oo ||
ndy_fenning o ag o 10 a3 oo o oo a3 oo ag oo a3 oo
ndly i b ad o LL] L 1] 16 145 L] 0y bo ag oo a3 oo
(_eyTr oo a8 b oo a3 L) 13 ob L1 i) Gl oo a3 18
ctwrm [ as [T [ 8g [0 a8 [ (1] [0 (1] (1] as w ||
padkishah_srmg._ o ag o 10 a3 oo a3 oo a3 oo ag oo a3 oo
parses [T [T} (1] 1] (1] [T (T} [T (7] [0 [T} (1] (7] w ||

[ o8 [T [0 [T [0 (1) [0 (7] [0 [T [0 as o ||
paul_ateites oo an an oo a0 10 19 10 an oo an Bo an b
po_ il o 13 o oo a3 oo L1 oo a3 oo ag oo a3 oo
pifebiEA_Hull b ad o LL] L 1] oo [ L] L] 0y bo ag oo a3 oo
i_molh oo a8 b oo a3 L) L] ob L1 i) Gl oo a3 i)
Lmen | 0o as [T [ 8g [0 a8 [ (1] [0 (1] (1] as [
SR30U_ M S oo ag o oo a3 oo a3 10 a3 oo ag oo a3 oo
seacinaguls | 0D (T} (1] 1] (1] [T (T} [T (7] [T [T} (1] (7] 1]
LT oo a3 b oo a3 oo 13 18 L1 i) Gl oo a3 18
oottt oo an an oo a0 10 19 10 an oo an Bo an oo
A — - =
Show all
. Show all :
Hide highlighted rows
Hide highlighted columns Hide highlighted rows :
Hide highlighted columns :
'
Display Opti...
Display link values as
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E:E Node Buttons

Node Buttons

Used within the Editor you can manipulate nodes in a nodeset.

NOTE : Any changes done to a nodeset are permanent. There is no Undo.

Modes

Create

Delete
Merge

Mowve

Clean -

Create : Inserts a new node(s) into the nodeset. You will be asked for the number of new nodes to
create and a node ID. If multiple nodes are to created then a number will be appended to each new
node.

Delete : Removes node(s) and all associated link(s) from the meta-network. There are four sub-
options viewable by clicking the downward triangle. The nodes deleted are kept in a log which is
used for creating a delete list.

Merge : Removes all selected nodes and replaces them with a single node with all previous links and
attributes. This is used primarily when data needs to be consolidated. Example : A nodeset contains
two nodes, jack and col_o'neill. These are actually the same person. Merge could combine their
information into one which could be named col_jack_o'neill.

Move : Move all check marked node(s) to another designated nodeset. ORA will prompt you for the
movement of links to other networks that are associated with these node(s).

NOTE : Information on both deleted nodes and merged nodes is kept in a log file which ORA used
to create a change list.

Clean : finds all nodes whose IDs are within the edit distance of the selected node. An edit is a
change of a single character.
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E:E Search

Sub-Set of a Nodeset

With the Search feature you can quickly locate specific nodes. Typing a term into the Search box
will display all nodes with that term in their name or attributes.

To the right of the Search box is the AND/OR selector. This is a boolean search tool. AND requires
all terms in the Search box to be present in every node. OR will display all nodes with any of the
Search terms present.

NOTE : Be aware of how sub-strings work in searches. A search for male will find all values of
male as well as female because male is a sub-string of female.

Example

When you start, all nodes will be visible in the Editor. Using the wildcards you can reduce and
control what is displayed.

Info | Editor

Q| a0 v (v)
Node ID [=]|mode Tite [v] | Modes -
[T | 3rd Officer Jane Bilvthe 3rd Officer Jane Blythe - [ Create
[T |1862 Confederate Soldiers | 1862 Confederate Soldiers T Delste
] | 1862 Union Soldiers 1862 Union Soldiers
| | & Stranger & Skranger Merge =
[ | avE Girton B Girtan FEs
[ |abbat of ambaise Abbat of Amboise
] | abbatt Abbatt
] | abiLerner Ahi Lerner Atributes =
] | abigail Abigail
O Ahbigail Maisrmith Ahbigail Maisrith -
<] r

The [*] wildcard

The use of the [ * ] tells ORA to find all nodes with the string enclosed by the astericks. That string
can occur anywhere in the name.

NOTE : Search requires the use of the wildcard character [ * ] both before and after the search term.
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Editor

(4, *adam®*] AND |_\;\'|
Node ID [ rode Title Nodes -
] | adam Adam [ Create
[] | adam Mitchel Adarn Mitchel Deleks
] |adam's Mum Adarn's Murn
= Corporel Adams Corporel Adams Merge 3
[ |Madame Kovatian (Evepa... |Madame Kaovarian (Evepatch ... Move
] |Madame Lamia Madarne Larnia
] |Madame vastra Madarne Yaskra —
] |Madame vernet Madarne Yernet Attribukes
[T |Professor Adam Colby Professor Adam Colby
J | 7] | 4| om——

NOTE : Highlights done to emphasize the search. ORA does not highlight these in the actual
program.

NOTE : The Search functions works on the nodeset as a whole meaning there's no selecting one
single attribute to search. A term found anywhere marks that node to be displayed.

The [?] wildcard

Unlike the asterick the question mark substitutes for only a single character. In the example the first
node is 3rd Officer Jane Blythe. Typing ?rd* tells ORA to search for the string rd which contains
any one preceeding character and any amount of trailing characters. It locates three nodes which
match

Info | Editor

o+

L, rd| :,ﬁ.l"-,ID v: |%/|
Node ID 7] mode Tite | v |Dre| Modes -
] |ard Officer Jane Blythe 3rd Officer Jane Blythe me [ Create
[ | arden Arden e
Delete
] Crderly Orderly me
Merge =
Movve

Aktribukes e

Create

4 | m | b Imnpork

Adding a second ? tells ORA to search for the string rd which contains any two preceeding character
and any amount of trailing characters. 3rd Officer Jane Blythe is no longer found as there is only
one character preceeding the rd string.
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Info | Editor

Adding a third ? to the search produces a third set of results.

Info | Editor

-

m

2, o AND v | @
MNode ID MNode Title MNodes
Cardinal Zorac Cardinal Zorac |+ [ Create ]
Cardinal's Guard Cardinal's Guard wl
Cordo Cordo e
Gardiner Gardiner Merge |
= -
Gardner Gardner | Move |
Gordon Lowery Gordon Lowery
Hardirman Hardirman
Hardin Hardin Aktribubes
Hardin's Aide Hardin's Aide
Hardy Hardy -
1 1 |
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m

2, 7 AND v | @
Made ID Made Title Mades
Guard 01 Guard 01 Al creas |
Guard 02 Guard 02 E| wl
Guard 03 Guard 03
Guard 04 Guard 04 Merge |
— B
Guard 05 Guard 05 Move |
Guard 06 Guard 06
Guard 07 Guard 07
Guard 08 Guard 08 Attributes
Guard 09 Guard 09
Guard 10 Guard 10 -
1 1 |




Filters

Filtering allows you to select specific nodes to display in
the Editor. A check mark tells ORA to display a node with

an equal value. E]lgender E] home world E]
The [ Clear all filters ] button removes the filter parameters JF"ter values | Edt attribute |
from that particular column only. It does not affect any [ el )
other filters you have set elsewhere. Select All
o dinna
Deselecting all except (blanks) will display any node  [¥] helicon
which has a null value. This is useful when you need to fill || | ?:::?
in attributes for blank nodes. o (blanks)

With Define a custom filter you can specific a filter in
greater detail. If there were three nodes with attributes of
city-1, city-2, and city-3 defining *city* as the filter would
display all three. This also contains the Matching [shows (@) Matching  Notmatching
only what matches the filter] and Not matching [which

c I
shows only what does not match the filter]. [ oy ] [ - ]

[ ] Define a custom filter:

When finished click the [ Apply ] button activate the filter.

You can also set filtering to multiple columns to better define your search. This search required the
home world to equal trantor and also sector to equal dahl. Only nodes with both attributes are
displayed.

home world
trantor
trantor
trantor

Mode Title

yugo_amaryl

gambol_deen_namarti

raych
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E:E Visualize Buttons

There are two Visualize buttons and they work slightly differently.

[ * a2 Visualize this Metwork ] [ ** o Wisualize Only this Netwark ]J

Metwork Drill Down
Visualizer 30
Visualizer 2D
Mode Cloud

Path Finder
Sphere of Influence

Mode Selector

Visualize this Network

The Visualize this Network visualizes the chosen network. In the Legend dialog box all nodesets
and networks are available.

Edit  Contral

..ﬁ.gent | size 16
D Ewvent | size 14
asiris maj_samantha_carter

F Knowledge : size 9

|:| Resaurce | size 7

Y ool qu ] .Task: size 18
|:| ,.Lu:u:atiu:un ! size 7
daniel agent ¥ agent
. n hammond [[] = agent x event
aldvﬁﬂmb_carter_aelmgﬁ =

[] = agent x knowledge

[[] = agent x location

O

agenk ¥ resource
agent x task
event x event
event x resource

knowledae x kask,

kask x event

——
— rEsource ¥ kask
m—
—

narim
travell ./.

MENNWNM

kask x task
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Visualize Only this Network

The Visualize Only this Network visualizes the chosen network. But in the Legend only the nodesets
and networks chosen are displayed. This is a much quicker means to display a network as ORA only
makes computations for the chosen network.

maj_samantha_carter

YU
0sirs / cal_jack_o'neill

teal'c

e

Edit  Cantral

..ﬁ.gent : size 16

agent x agent

jacob_carter_selm

alchiin

Clicking on the downward triangle brings up the dropdown menu with additional options for
visualizations: Network Drill Down, Visualizer 3D, Visualizer 2D, Node Cloud, Path Finder, Sphere
of Influence, and Node Selector
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E:E File Menu

Below is an image of the File Menu accessible from ORA's main title bar menu. Further below are
descriptions of the various tools accessible through the File Menu.

ﬁ Open Meta-Network... Open a single network stored using DyNetML format (the native ORA

xml format).

/=% Large-Scale Load... Open a tool is specifically intended to handle large files which otherwise
may be difficult to manipulate due to the sheer number of entries (particularly tab-separated
(TSV) or comma-separated (CSV) values files).

& _ Data Import Wizard... Import date to augment or create meta-networks using a wide variety of
data types.

Data Export... Allows you to export a meta-network in a variety of formats: DyNetML, Table
format, Advanced Table Format, Matrix, Node List, UCINET (binary), UCINET (text),
NetDraw (.vna), Pajek (.net), C3Trace, CMapTools, or Analyst Notebook.

Manage CASOS Database...

Lﬁs Open Workspace... Allows you to open an entire workspace that you were previously using. A
workspace consists of a set of meta-networks that were all open at the same time, and saved as
a workspace.

Pile Sort... Allows a user to load a series of entities such as concepts which can then be
organized into a piles. The output will be a network in DyNetML format.

NOTE : This function is not available in all ORA versions.

Text to Network Wizard : Extract networks from texts and assign sentiment at the context level
using NetMapper.

NOTE : This function is not available in all ORA versions.

Save Meta-Network : Save a copy of the currently selected meta-network(s) to file(s). If a file
copy of the meta-network does not already exist, a dialog will open to set the file name and
location.

Save Meta-Network As... Allows you to save the changes in a meta-network under a new
filename.

Save Workspace : Saves the active meta-networks into a Workspace which can be opened up at
a later date.

Exit : Closes ORA after providing an opportunity to save any unsaved data and set options for
the next time you open up ORA.
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na Exit ORA

! . Meta-networks are meodified, Click to save,

! . The change list is modified. Click to save. Save

|9' What should ORA do when it starts again?

[/] Restore the workspace

[/] Restore preferences

[ Exit H Cancel |

NOTE : Save options are only displayed when unsaved meta-networks or change lists are
present.

Meta-networks are modified. - If you have any meta-networks with unsaved changes
you can save them by clicking [ Save ]

The change list is modified. - If you have any change lists with unsaved changes you can
save them by clicking [ Save ]

NOTE : The restart settings, once set, will be retained from run to run.
What should ORA do when it starts again?

Restore the workspace - If checked, the next time ORA is started it will load any
meta-networks currently open when it was last closed.

Restore preferences - If checked, all preferences from Edit > Other... will remain in
effect. If not then ORA will resort back to it's defaults..

258



E:E Opening Files in ORA

ORA provides several commands to process and load data from files and other data sources:

* Open Meta-Network... - Loads a meta-network stored in DyNetML format. DyNetML is an

XML derivative language for networks used by ORA to store meta-networks in files.
* Large-Scale Table Importer... - Is a tool is specifically intended to handle large files which

otherwise may be difficult to manipulate due to the sheer number of entries
* Data Import Wizard... - The Data Import Wizard provides methods for building meta-

networks from data in formats other than DyNetML.

= Open Meta-Network

The Open Meta-Network command reads networks stored in DyNetML format. DyNetML is an
XML derivative language for networks used by ORA to store meta-networks in files.

From the Main Menu select File > Open Meta-Network... to bring up the initial open dialog box.
Navigate to the folder containing the DyNetML format input file and select it. In the right pane,
select one of the load options described below and click the [ Open ] button to load the file (the
Load some things and Create a custom load filter options require additional steps, as described

below).
[ T Cpen I.ﬁ,r
Look in: dynetml - ¥ -
dynamic | join_graph.xml @ Load everything
‘;5? over-time = Leavenworth-2005-session Load some things:
Recent Ttems semantic networks || list_report_combined.xml '
|Z AllNodeTypesxml |Z mideast2_unified_2004 xml Load sources
|= AQN_axa_no_bin_ladinxml /=] Model1-2-4 active g h 023 Load networks
! | Author_Grant_Meta_Matrizxml | Sirmple Organization Hypo Load attributes
Desktop || belief_network.xml £ sperm.xml
|2 belief_network_to_propagatexml | startup_company.xml Load as Reduced Form
/=] blank.xml |=| startup_company_multiplé = rreate a custom load filter
i /=] casos.xml || startup_company_with_fog
My Documents || chainxml | testxml
|| diyalamerged_1_1.ml = testDocaxml
p L | embassy.xml |2 treexml
- /= embassy_multiple_graphs.xml
Computer |=| JackieMerrill_HealthCarexml
4 LI 3
7
m File name: vibes, xml
b Files of type: | DyNetML files (= xml; = dynetml; = zip) - £

There are three Load Options available:

Load everything - Select to load the entire contents of the DyNetML file.
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Load some things: - Select to load only selected parts of the DyNetML file. Then select any or all
meta-network elements from the list below. (Deselect items to reduce load times.)

Load sources - Load meta-network sources. Sources are used to describe where objects come
from.

Load networks - Load networks and links.
Load link attributes - Load any attributes.

Load as Reduced Form - Convert to meta-network to reduced form during the load. This does
the following:

* Symmetrizes unimodal networks (union method).

* Creates only one network per source and target nodeset pair (networks are added
together).

* Bimodal networks are combined with their counterpart (e.g. AK = AK + AK").

* Networks are put in nodeset precedence order (Agent, Knowledge, Resource, Task).

Create a custom load filter - Select this option to customize the file load in detail. The custom
load includes several steps:

* Select the DyNetML file for custom load using the initial dialog and click the [ Open ]
button.

* ORA will compute size and degree statistics for each nodeset and network and open a
new dialog to display these values (the Summary tab).
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-
&4 Large Scale Load

C:\Program Files\ORA (64-bit)_v3.0.9.9. 715I\sample data'dynetmlivibes. xml

Summary | General Options I Filter by Nodeset I Filter by Metwork I Filter by Link Value | Filter by Node

This iz & summary of the size and degree of each nodeset and network.

Overall meta-network statistics:

ml »

Total nodes: 356
Total links: 354
Link values: Min: 1 Max: 19 Mean: 1.347458 Stddev: 1.518405 Sum: 477

Nodeset node degree distribution:
Min Max Mean  Stddev Sum
people (class Agent, 61 nodes) 0 30 4491803 6.829596 274
belief (class Belief, 5 nodes) 1 4 28 0979796 14

event (class Event, 30 nodes) 20 2766667 3.765487 83

knowledge (class Knowledge, 38 nodes) 40 2 868421 7.864348 109

location (class Location, 15 nodes) 5 1.266667 1.481741 19

resource (class Resource, 26 nodes) 8 1.192308 1.710133 31

role (class Role, 20 nodes) 6 1.2 1.749286 24

task (class Task. 60 nodes) 17 1.966667 2988682 118

0
0
0
organization (class Organization, 87 nodes) 0 47 29423520 7251407 236
0
0
0
0

time (class Unknown. 14 nodes) ] 1.857143 1.767045 26 e

| Filtered Load || Close |

* Using the remaining tabs in the dialog choose the nodes, networks and components and
links to load.
* General Options - This tab controls the following options.
* Load sources - Check to load meta-network sources. Sources are used to
describe where objects come from and can be memory intensive.

* Load attribute values - Check to load any attributes. Attributes can be
memory intensive.

 Filter by Nodeset - Select/unselect nodesets to load. (NOTE : Unselecting a
nodeset removes the nodes contained in it and the networks it is part of from all
following tabs. Re-selecting the nodeset will restore them.)

 Filter by Network - Select/unselect networks to load.

 Filter by Link Value - Select how to load the links from each network based on
link value.

 Filter by Node - Select/unselect individual nodes to load.

» After selecting all filter options, click the [ Filtered Load ] button to load the meta-
network. (Alternatively click the [ Close ] button to cancel the load.)

The selected file will then appear in Meta-Network Manager pane of the main interface.

Meta-Metwork Manager
sbargake_surnnnik
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NOTE : ORA is designed to work with DyNetML format files. However, data in formats other than
DyNetML can be imported and converted using the Data Import Wizard.

= Large-Scale Load

The Large-Scale Table Importer is a tool is specifically intended to handle large files which
otherwise may be difficult to manipulate due to the sheer number of entries (particularly tab-
separated (TSV) or comma-separated (CSV) values files).

From the Main Menu select File > Large-Scale Load... to bring up the Large-Scale Load dialog
box.

X Data Import Wizard

The Data Import Wizard imports and translates data in various formats into ORA data structures.

The Data Import Wizard is intended to allow users to come to ORA with data from various sources
in multiple file formats, with sources including (but not limited to) network analytical tools, social
media, datasets and general file formats. The Data Import Wizard can be used to create new meta-

networks or append data into preexisting meta-networks.

From the main menu bar select File > Data Import Wizard... to bring up the Data Import Wizard
dialog box (or click the DIW icon "% in the toolbar or type Ctrl+w in the ORA editor pane).
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&4 Import Data into ORA

a2

i

What would you like to do?

4\ Recompute Derived MNetworks
4\ View file lines

Design a meta-network
port Excel or text delimited files
5%, Rectangle of link values {matrix)
4\ Table of network links
‘-}\ Table of node attributes
4\ Advanced table
‘-}\ Ego network transition tables

[=-Import from another analysis tool

B4 UCINET (text or binary)

4}\ Pajek

‘-}\ Analyst's Motebook
‘-}\ Pen-Link

L-}\ Pathfinder

‘-}\ Thing Finder

L-}\ PersonalBrain

~Ex CmapTools
‘-}\ Palantir ¥ML

+-CITRACE

‘-}\ Pythia

~ER CAESAR III

[=-Import XML network data

~ER_ DyNetML
‘-}\ GraphML
B Palantir XML

[=l-Import other data formats

~E& I50N data

- ER, Twitter data

‘-}\ Blogtrackers data

- ER GitHub data

‘-}\ YouTube data

- ER VK data

‘-}\ Survey Monkey data

4\ Shapefile data

‘-}\ Bibliography & Citations data
- ER, TAVI data

B THINK data

4\ Import Email
4\ Import from a database

Description
Import Excel ar text delimited files

Please select a sub-option.

Cancel

Mext

Finish
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E:E Large Scale Table Importer

Description

The Large Scale Table Importer supports the examination and characterization of network data
stored in delimiter-separated values files (particularly tab-separated (TSV) or comma-separated
(CSV) values files). While files of any size can be checked, the tool is specifically intended to
handle large files which otherwise may be difficult to manipulate due to the sheer number of entries.
The tool does not currently attempt to interpret the contents of formatted files (e.g. Excel
spreadsheet files will not be readily interpretable using this tool).

After file selection, the user can preview file contents, identify the network elements, and perform a
number network analyses on the file contents.

Input

The input file must be in a supported delimiter-separated format (tab-separated values (TSV) or
comma-separated (CSV) format). The raw data contained in all files using supported file formats
can be viewed. To compute network statistics on file contents, the file should contain one-mode or
two-mode network data plus optional link weights.

"index" "Source" "Target" "weight"
901275384 1478802848 1

995451746 339617307 1

502930441 339617307 1

251477464 284991023 1

44317593 166109668 1

464856468 821451530 1

968842267 821451530 1

379327714 821451530 1

3069584019 821451530 1

Initial 10 lines of a sample four column file in tab-separated value (TSV) format containing two-
mode network data

©CooO~NOOOAAWNERE

Result

Displays raw data, selected network statistics computed from the designated input file and identifies
groups within the network data. Groups can be selectively saved in files or added to ORA's Meta-
Network Manager.

NOTE : To create an ORA meta-network containing the entire input file it can be simpler to use the
Data Import Wizard's methods Table of network links or Advanced table.
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Procedure

Open the Large Scale Table Importer dialog from the GUI command menu: File > Large-scale
Load....

&1 Large Scale Table Import u

File
Select afile to import

|:| Has header row

1 b

|:|Lnadall lines  Firstline: 1= Lastline: 100

[ Wiew

= Back [ Mext = H Close Run

The initial dialog selects the input file and supports viewing the file contents in whole or part.

Select a file to import : Choose the input file. Use the [ Browse ] button to open a file browser.
Navigate to the data file, select the file and click [ Open ].

Has header row : Check to indicate that the first line of the file contains column headings rather than
data.

Load all lines... Check to load all lines in the file for viewing. When unchecked, only selected lines
will be loaded (the first/last line controls are activated).

First line:... Set the first line of the file to load for viewing. Type a line number in the text area or
use the up and down arrows to increment or decrement the value by 100.

Last line: Set the last line of the file to load for viewing. Type a line number in the text area or
use the up and down arrows to increment or decrement the value by 100. (If the value is lower

than First Line value, no lines will be loaded.)

[ View ] Click button to load lines for viewing. The button must used to refresh the display if the
line parameters are changed.
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44 Large Scale Table Importe

File

Select afile to import

| CAORA-MNetScenes\Examplesitrimmed_friend_edgefile.tsv

Has header row

1
2
3
4
5
&
T
g
E

o
= o

1z
13

Tindex"™

w1 ;N s L R

12

8901275384
995451746
5025930441
251477464
44317583

464856468
968842267
378327714

30695840159
2932407571

TSource™

339617307
339617307
2843931023
166109668
821451530
821451530
821451530

"Target™
1478802848

"weight™
1

1

821451530 1
821451530 1
464856468 TO5655791 1
A21451530 TOSAS5791 1

D Load all lines

First line:

1E|| Last line: |

[

Use the [ Next > ] button to advance to the column selection dialog or use the [ Close ] button to

close the importer.
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&5 Large Scale Table Importer ﬁ

Columns

Specify the contents ofthe columns to import

Source column: Target column: Weight column:
:?'Snurce' v: :'Target' v: :'\Neight' v:
STRING v  STRING v  NUMBER v
Agent v Agent v

Labels are node indices: Labels are node indices:
Max label: |0 Max label: |0

Specify how to create links from the file:
Create directed links Create sel-loop links

[ = Back H Mext = H Close ] Run

To compute network statistics, the input file columns holding the source and target nodes must be
identified using the column selector dialog. Each pair of nodes is assumed to be a linked. An
optional weight column can also be selected which holds the link weight, an integer or decimal
value holding a positive or negative number; a value of zero means no link exists.

Columns
Specify the contents of the columns to import

Source column: Select the column in the input file containing the source node. A network will be
created by creating nodes and links for each source and target pair.

Column in File : From the pulldown, select the column containing the source node. The
pulldown will contain either a list of column headings (when the Has header row option is

checked in the file selection/preview dialog) or column numbers (where the first column is
number 1).

Label Format : Indicate the format of the source column. When the source node is identified
using a positive integer, ORA can can process larger data files by using compact internal
representations. Labels can be further compressed by setting a Max label value (below).

INTEGER_ZERO_BASED - Column contains a positive integer, lowest value 0. Can
handle values up to at least 4,294,967,295. (Highly compact.)

INTEGER_ONE_BASED - Column contains a positive integer, lowest value 1. Can
handle values up to at least 4,294,967,295. (Highly compact.)
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LONG_ZERO_BASED - Column contains a positive integer, lowest value 0. Can handle
values up to at least 9,223,372,036,854,775,807. (Compact.)

LONG_ONE_BASED - Column contains a positive integer, lowest value 1. Can handle
values up to at least 9,223,372,036,854,775,807. (Compact.)

STRING - Column contains a string; all characters supported (including numbers). (Least
compact)

Nodeset class : Select one of the predefined nodeset classes for the input.
Agent
Organization
Knowledge
Resource
Belief
Event
Task
Location
Role
Action
Unknown

Labels are node indices: Activates when a Label Format of INTEGER_ZERO_BASED or
INTEGER_ONE_BASED is selected. To process larger files, check if the maximum label
value is known and enter the maximum value.

Max label: Enter the maximum label value.

Target column: Select the column in the input file containing the target node. When the target
node is identified using a positive integer, ORA can can process larger data files by using
compact internal representations. Labels can be further compressed by setting a Max label value
(below).

Column : From the pulldown, select the column containing the target node. The pulldown
will contain either a list of column headings (when the Has header row option is checked in

the file selection/preview dialog) or column numbers (where the first column is number 1).

INTEGER_ZERO_BASED - Column contains a positive integer, lowest value 0. Can
handle values up to at least 4,294,967,295. (Highly compact.)

INTEGER_ONE_BASED - Column contains a positive integer, lowest value 1. Can
handle values up to at least 4,294,967,295. (Highly compact.)

LONG_ZERO_BASED - Column contains a positive integer, lowest value 0. Can handle
values up to at least 9,223,372,036,854,775,807. (Compact.)

LONG_ONE_BASED - Column contains a positive integer, lowest value 1. Can handle
values up to at least 9,223,372,036,854,775,807. (Compact.)
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STRING - Column contains a string; all characters supported (including numbers). (Least
compact)

Nodeset class : Select one of the predefined nodeset classes for the input.
Agent
Organization
Knowledge
Resource
Belief
Event
Task
Location
Role
Action
Unknown

Labels are node indices: Activates when a Label Format of INTEGER_ZERO_ BASED or
INTEGER_ONE_BASED is selected. To process larger files, check if the maximum label
value is known and enter the maximum value.

Max label: Enter the maximum label value.

Specify how to create links from the file:

Create directed links... Check to create directional links, from the source column entry to target
column entry. Uncheck to create bidirectional links where each link connects in both directions.

Create self-loop links Check to create a link from each node to itself.

Use the [ Next > ] button to advance to the file analysis dialog or use the [ < Back ] button to return
the file selection/preview dialog. Use the [ Close ] button to close the importer.
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ZZ Large Scale Table Im E

Select an analysis to perform.

Node Degree Compute

Components
K-Cores
Parsing Errors

Humber of top nodes to display: = Use link weights

Analysis dialog showing the default selections

Analyses
Select an analysis to perform. Select the analysis type from the left side panel to display the input
parameters.

Node Degree : Identify nodes with high degree values.

Components : Identify groups using the components method.

K-Cores : Identify groups using the K-Cores algorithm.

Parsing Errors : Show errors encountered while reading the input file.

The right pane will change to display the inputs and results for each analysis (the current analysis
results will not be lost by switching to a different analysis pane). Each analysis is described in turn

below.

Use the [ < Back ] button to return the column selection dialog. Use the [ Close ] button to close the
importer.
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Node Degree Analysis

Analyses

Select an analysis to perform.

oo Large Scale Table Importe E

Mode Degree [

Compute

Compaonents

K-Coares Mumber of top nodes to display:

102 Use link weights

Parsing Errars

Out-Degree Weighted | In-Degree Weighted | Total-Degree Weighted

Mode Mame -

Degree

-

2052

3544

27

3513

6704

3455

892

3337

5739

3228

2761

3223

2845

3204

10701

3193

13762

3171

NEEEEEEEEE

11009

3110

oy

elect/Clear All SelecﬂCIearVisible

10710 Selected, 10/ 10 Visible

Degree statistics:
Count: 78622

Min: 0

M 3544
Average: 49 375658
Std.dev: 171.179334

Quartiles:
Lower. 2.0
Median: &
Upper: 30

Identify nodes with high degree values and display them.

[ Compute ] Click the compute button to determine groups using the current parameters.

Number of top nodes to display:... Enter the number of nodes to list, starting from the node with the

highest degree.

Use link weights : Check to compute the node degree using the link weight instead of the fixed

value of 1.

Out-Degree Weighted Tab : Select to list nodes by out-degree.

In-Degree Weighted Tab : Select to list nodes by in-degree.

Total-Degree Weighted Tab : Select to list nodes by total-degree.
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Components Analysis

&a Large Scale Table Import u

Analyses

Select an analysis to perform.

Node Degree | Compute |
:
K-Cores Nodes ~ |LinkCount = |LinkSum  ~ |Density - Number of components:
Parsing Errors 78238 3881647 1881647 0.000624 » | Isolates: 0

11 21 21 0173554 | Dyads: 112

10 33 38 0.38 Triads: 14

8 11 1 0.171875 = || Larger 22

8 27 2 0.421875 Larger size components:

7 21 21 0.428571 | count 22

B 7 7 0.194444 —

5 10 10 0.4 Max 78238

S ! 7 0.28 Average: 3561.636364

> 10 10 0.4 Std.dev. 16295.718639

5 8 8 0.32 il

'_uf| = =4 =3 N4

Select/Clear All Select/Clear Visible 22122 Selected, 22 / 22 Visible
[ Save selected components ] ’ Add selected components to Ora I

Identify groups using components analysis. A component is a group in which all nodes are
connected to each other. Individual components are completely disconnected from each other. In this
analysis, link direction is not considered in component determination (weak components as opposed
to strong components where link direction is considered). Nodes are placed in at most one
component.

[ Compute ] Click the compute button to determine groups.

Results Pane : Output from the Components analysis will be displayed when after the compute
button is clicked. The results panel includes the following:

Group Summary : Each line describes a component identified using components analysis. The
columns are:

[Select] - Checkbox to select this component for save operations.

Nodes - The number of nodes in the component.

Link Count - The number of links in the component.

Link Sum - The sum of the link weights within the component.

Density - The density of the component.

Sort/Select Options : Operations to organize and select results in the results pane. Selected items

can be saved. For a further description, see the Sort/Select Options section for the K-Cores
Analysis entry below.
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[ Save selected components ] Click this button to save the components (groups) selected in the
results pane to disk.

[ Add selected components to Ora ] Click this button to save the components (groups) selected in
the results pane to the ORA Meta-Network Manager.

K-Cores Analysis

.
&% Large Scale Table Im u

Analyses

Select an analysis to perform.

Mode Degree K initial: 2= Kincrement: 5= Degree: TOTAL * |:| Use link weights
Components ) i

Compute k-core component count

FParsing Errars [

Compute

K-degree Modes Components = |Link count = |Link sum Density

2 73175 25 3876689 3876689 0.000724
T 56734 3816147 3816147 0.001186
12 47428 3734958 3734958 0.00166

17 40696 3642015 3642015 0.002199
22 35329 3541504 3541504 0.002837
27 31083 3441086 3441086 0.003559
a2 27533 3338981 3338981 0.004405
ay 24580 3239673 3239673 0.005358

A o L ] 2AONOE 2AIONNE [ I 1 = = e

elect/Clear All Select/Clear Visible 141 /141 Selected, 141/ 141 Visible

EEEEEEEE

VR QPSS W S ) NN S T R % |

-

03]

[ Save selected k-cores I [ Add selected k-cores to Ora ]

K-Cores identifies groups in a network by recursively removing all nodes with fewer than k links
(thus 0-core includes all nodes in a network while 2-core includes only nodes with two or more
links). This implementation will apply a series of k values to the input file. Identified groups can be
saved to disk or entered into ORA.

The following inputs and controls are provided:

K initial: The initial (lowest) link count used to identify groups.

K increment: An increment value, added to the initial k value repetitively until no further groups
are found.

Degree: The type of links counted to determine node degrees.
TOTAL : Use the node total-degree count (both in and out links).

IN : Use the node in-degree count.
OUT : Use the node out-degree count.
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Use link weights : Check to use link weights as the link count instead of 1.

Compute k-core component count : Check this option to determine and display the number of
groups identified for each k-degree.

[ Compute ] Click the compute button to determine groups using the current parameters.

Results Pane : Output from the K-Cores analysis will be displayed when after the compute
button is clicked. The results panel includes the following:

Group Summary : Each line describes a group identified for a given k value. The columns
are:

[Select] - Checkbox to select this set of groups for save operations.

K-degree - K value used to determine groups.

Nodes - The count of nodes included in the identified groups.

Components - The count of groups identified.

Link count - The count of links within the identified groups.

Link sum - The sum of the link weights within the groups (weight 1 is used unless Use link

weights is checked).

Density The overall density value for the identified groups.

Sort/Select Options : Operations to organize and select results in the results pane. Selected
items can be saved.

Column Sort : The displayed list of blog sites can be sorted by clicking on a 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 ascending. A second
click sorts the list in descending order. Clicking a different column header will re-sort the
list based on that column's content.

Column Filter : Individual 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. Select the Filter tab.

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 selection of a range of
values. This filter technique provides a convenient way to filter columns with a large
number of diverse entries. The filter menu allows construction of a logical comparison;
line items matching the comparison will be displayed, all other lines hidden:

To create a custom filter, first check Define a custom filter. Then build a conditional
statement using the following steps:

Select a relational operator from the pulldown menu:

274



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.)

Selection

Individual Selection : To select individual groups, place a check mark in the left-hand
box.

Multiple Selection : To select multiple groups, use the controls at the bottom of the
Editor pane:

Select/Clear All : Checking this box selects all groups (whether the group is
currently displayed or not; items hidden by filtering or outside the viewing window
are still selected). Unchecking the box deselects all groups.

Select/Clear Visible : Checking this box selects visible groups 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 groups found by filtering.
Unchecking the box deselects just the displayed groups.

For a short tutorial on search features, including additional options, see 9.2 Searching,
Sorting, Filtering and Selecting Nodes on the QuickStart Main Interface page.

[ Save selected k-cores ] Click this button to save the groups selected in the results pane to disk.
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[ Add selected k-cores to Ora ] Click this button to save the groups selected in the results pane to
the ORA Meta-Network Manager.

Parsing Errors

. Large Scale Table Importer

Analyses

Select an analysis to perform.

Mode Degree
Components
K-Cores

Parsing Errors

The Parsing Errors dialog lists any parsing errors encountered when reading the input file. There are
no user defined parameters.

Special Considerations

The Large Scale Table Importer does not attempt to interpret encoded files (e.g. Excel spreadsheets).

References

None.
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E:E Data Import Wizard

The Data Import Wizard provides methods for building meta-networks from data in formats other
than DyNetML.

The Data Import Wizard is intended to allow users to come to ORA with data from various sources
in multiple file formats, with sources including (but not limited to) network analytical tools, social
media, datasets and general file formats. The Data Import Wizard can be used to create new meta-
networks or append data into preexisting meta-networks. Data processed into meta-networks can
then be saved in using DyNetML (the standard ORA format) or exported using a different data
format for other tools or purposes.

Entries in this section instruct you how to use the Data Import Wizard to:

Design a meta-network - Create blank nodesets and networks that can then be manually
populated with nodes and links.

Import Excel or text delimited files - Create meta-networks from table data:

Rectangle of link values (matrix) - Create or augment a meta-network by reading a file or files
containing a matrix of node links.

Table of network links - Create or augment a meta-network by reading a file or files of linked
nodes.

Table of node attributes - Augment an existing meta-matrix with attribute data.

Advanced Table - Create or augment a dynamic meta-network or meta-network with nodes,
attribute or networks by reading a file in advanced table format.

Trail importer - Import transition data and create a meta-network or dynamic meta-network
suitable for trail analysis.

Import from another analysis tool - Import network data from files in formats used by other
network analysis tools:

UCINET (text or binary) - Import data from UCINET, a software package for the analysis of
social network data.

Pajek - Import data from Pajek, a program package for analysis and visualization of large
networks.

Analyst's Notebook - Import data from Analyst's Notebook, a software product from IBM
used for data analysis and investigation.

Pen-Link - Import data from Pen-Link, a telecommunications intelligence and analysis
software suite.
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Pathfinder - Import data from Pathfinder, a software package designed to create networks
from proximity data.

ThingFinder - Import data from ThingFinder, a tool that analyzes text and automatically
identifies and extracts key entity types.

PersonalBrain - Import data from PersonalBrain, an application to create diagrams, networks
or simply sketch out your thoughts.

CmapTools - Import data from the CmapTools, programs used to construct, navigate, share
and criticize knowledge models represented as concept maps.

Palantir XML - Import information in the interchange format for data derived by Palantir
tools.

C3TRACE - Import data from C3TRACE, a modeling tool used to conduct "what if"
analyses of alternative organizational, personnel, and system configurations, all as a function
of information flow and information quality:

Model - Import a C3TRACE model.

Communication Details report - Import a C3TRACE Communications Details report.

Pythia - Import data from Pythia, a tool to create timed influence net models.

CAESAR III - Import data from CAESAR III, an application for the design of decision
making organizations at the operational and tactical levels.

Import XML network data - Create meta-networks using a predefined Extensible Markup
Language (XML) format:

DyNetML - Import files in the DyNetML format for the exchange of rich social network data.
GraphML - Import data using the GraphML file format for graphs.

Palantir XML - Import information in the interchange format for data derived by Palantir
tools.

Import other data formats - Use data from other tools and sources to create networks:

JSON data - Create or augment a dynamic meta-network or meta-network with nodes,
attributes or networks by reading one or more files in JSON format.

Twitter data - Create meta-networks from Twitter data stored in different formats.
Blogtrackers data - Create meta-networks from one or more Blogtrackers JSON output files.
GitHub data - Create meta-networks from one or more GitHub JSON output files.

YouTube data - Create meta-networks from one or more YouTube JSON files.
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Talkwalker data - Create meta-networks from one or more Talkwalker output files.

Pulse data - Create meta-networks from one or more Pulse output files.

Nexalntelligence data - Create meta-networks from one or more Nexalntelligence Twitter
JSON files.

VK data - Create meta-networks using data from the Russian-based online social media and
social networking service VK.

Survey Monkey data - Import one or more Survey Monkey XLS+ formatted output files into a
meta-network.

Shapefile data - Import geographic shapefiles as a location nodeset.

Bibliography & Citations data - Import citation data output from bibliographic tools.
TAVI data - Import data produced by the CASOS TAVI project.

THINK data - Import data produced by the CASOS THINK project.

Import Email - Import emails from an email server into a dynamic meta-network or meta-
network.

Import from a database - Import data from an database using an ODBC connection.
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E:E Design a Meta-Network

Description

ORA allows you to create a blank meta-network (a network with no links) using the Data Import
Wizard. This meta-network will contain nodesets and networks which can be populated with
information either using ORA's editing features or by importing data from files.

Note that you can also create blank meta-networks using the Create new meta-network option under
the Generate command.

Input

No files are used, all information is entered through the graphical user interface.

Result

A blank ORA meta-network. After creating the empty network you can use the ORA Editor to type
in information or use the Data Import Wizard to import information from externally created files.

Procedure

Open the Data Import Wizard: from the command menu select the Import Wizard with File > Data
Import Wizard (or type Ctrl+w in the ORA editor pane).

What would you like to do? Description

= Create blank nodesets and networks that can then be manually populated with
nedes and links.

é}--lr_npnr‘t Excel or text delimited files
4\_ Rectangle of link values (matrix)

‘}\_ Table of network links

----- %, Table of node attributes

-8R Advanced table
-5 Trail importer

t-Import from another analysis tool
F-Import XML network data
F-Import other data formats

5% Import Email

%% Import from a database

=1...J15...[=]
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In the left box select Design a meta-network then click [ Next > ].

This brings up the dialog box for creating a blank meta-network. (Alternatively, click [ Cancel ] to
abort the import.)

Zn Import Data into ORA-NetScen u

Step 1: Specify a meta-network name:

company

Step 2: Specify the nodesets to create:

Modeset Class Modeset Mame Initial Size

 Aadent |employee
Knowledae |skill

Mew H Clear

Step 3: Define networks that link nodesets:

Source Modeset Mame Target Modeset Mame Metwork Mame

emolovee | emplovee w |works with
emuoloves w | skill w* lemployee x skill

’ Mew H Clear ]

|:| Check to visualize the meta-network

’ cancel ” = Back ]

Using the following steps you can create a blank meta-network with any number of nodesets and
networks.

Step 1: Specify a meta-network name: Use the default name or type the name for your new meta-
network in the text box. The meta-network name does not have to be unique.

Step 2: Specify the nodesets to create: Define all nodesets needed. These nodesets may be used to
define networks in the following step (nodesets do not have to be used to create a nework).

1. Click the [ New ] button to insert a new nodeset.
2. Select a nodeset class from the pulldown menu under Nodeset Class.

3. Optionally, change the default nodeset name to a custom name in the text field under
Nodeset Name. Nodeset names must be unique.

4. Specify the size (number of nodes) of the new nodeset in the Initial Size field.

Repeat Step 2 to define all desired nodesets.

NOTE : In the above image two nodesets were created, employee and skill.
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NOTE : The button will remove that particular nodeset from the screen. It will not affect
any other nodeset.

NOTE : The [ Clear ] button will remove all current nodeset definitions.

Step 3: Define networks that link nodesets: Define networks to link the nodesets defined in Step
2.

1. Click the [ New ] button to insert a new network.

2. Select a source nodeset and a target nodeset from the pulldown menus under Source
Nodeset Name and Target Nodeset Name columns respectively.

3. Optionally, change the default network name to a custom name in the text field under
Network Name. Network names must be unique.

Repeat Step 3 to define all necessary networks.

NOTE : The employee x employee network default name was changed to works with while
the employee x skill network keeps the default name employee x skill.

NOTE : The button will remove that particular network from the screen. It will not affect
any other network.

NOTE : The [ Clear ] button will remove all current network definitions.

Check to visualize the meta-network - Check this option to open a visualizer window containing
the new meta-network.

Create the meta-network: When you are done defining nodesets and networks click the

[ Finish ] button to create the meta-network. (Alternatively, click [ < Back ] return to the Data
Import Wizard initial dialog to select a different option or [ Cancel ] to abort meta-network
creation.)

You will see you newly created meta-network in the Meta-Network Manager pane.

Meta-Network Mana... 2 ¥ |5 o w

—1-832- company
ooo gmployee : size 5
- ooa gkill : size 4
- *3*® works with
o ® 8 amployee x skill

After creating the empty network you can use the ORA Editor to type in information or use the Data
Import Wizard to import information from externally created files.
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Special Considerations

None.

References

None.
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7 Import Excel or Text Delimited
Files

Use the Data Import Wizard to create meta-networks from table data:

Rectangle of link values (matrix) - Create or augment a meta-network by reading a file or files
containing a matrix of node links.

Table of network links - Create or augment a meta-network by reading a file or files of linked
nodes.

Table of node attributes - Augment an existing meta-matrix with attribute data.

Advanced Table - Create or augment a dynamic meta-network or meta-network with nodes,
attribute or networks by reading a file in advanced table format.

Trail importer - Import transition data and create a meta-network or dynamic meta-network
suitable for trail analysis.
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E:E Rectangle of Link Values (Matrix)

Description

Network data coded in matrix form can be imported using the Data Import Wizard to create a new
meta-network or be appended to an existing meta-network.

Input

Input must be a rectangular collection of numbers as link values. The rows create source nodes and
the columns target nodes. The rows and columns can have optional labels. If labels (node names) are
included in the file then the upper left cell of the matrix should be empty.

Supported file formats include Excel spreadsheets (including spreadsheets with multiple
worksheets) and text delimited value files (including but not limited to comma separated (CSV) and
tab separated (TSV) formats).

Result

File contents rendered as a network contained in a new or existing or meta-network. Nodes and
nodesets are also created as necessary. If the labels present in the existing file match existing nodes
in the target meta-network, then the existing nodes are used.

Procedure

The following example will create a new meta-network containing an Agent x Agent network using
imported data. Additional files will be used to augment the meta-matrix with Agent x Knowledge
and Agent x Task networks.

NOTE : When adding networks to an existing meta-network, ORA can gracefully handle cases
where the number of nodes vary between inputs. In the example case, if the number of agents varies
between input files, ORA will match agent IDs to existing entries and create new entries where no
match exists. All the relevant networks will be updated appropriately.

The first file contains agent to agent connections in comma separated value (CSV) format:

NOTE : The order files are imported in this example is not significant.
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,LDR,Mgrl, Mgr2, Spvrl, Spvr2, Spvr3, Spvr4,EE]l,EEZ2,EE3, EE4, EES, EE6, EET, EES, EES
.pRr,0,1,1,1,0,0,1,0,1,0,0,0,0,1,0,0
¥Mgrl,1,0,1,1,1,0,0,0,1,0,0,0,0,0,0,0
¥Mgrz2,1,1,0,1,0,1,1,0,1,0,0,1,0,1,0,0
spvrl,1,1,1,0,1,0,0,1,1,0,0,0,0,0,0,0
spvr2,0,1,,0,1,0,0,0,0,0,1,0,0,0,0,0,0
spvr3,0,0,1,,0,0,0,1,0,0,0,1,1,0,0,0,0
spvré4,1,0,1,,0,0,1,0,0,0,0,0,0,1,1,1,1
EE,0,0,0,1,0,0,0,0,1,0,1,0,0,1,0,0
EE2,1,1,1,1,0,0,0,1,0,0,0,0,0,1,0,0
EE3,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0
EE4,0,0,0,0,0,1,0,1,0,0,0,1,0,1,0,0
EE5,0,0,1,0,0,1,0,0,0,0,1,0,0,0,0,1
EE¢,0,0,0,0,0,0,1,0,0,0,0,0,0,1,0,1
EE7,1,0,1,0,0,0,1,1,1,0,1,0,1,0,0,1
EES,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0
EES,0,0,0,0,0,0,1,0,0,0,0,1,1,1,0,0

|

Open the Data Import Wizard: from the command menu select the Import Wizard with File > Data
Import Wizard (or type Ctrl+w in the ORA editor pane).

What would you like to do? Description

Q, Imports a rectangular collection of numbers as link values. The rows create
source nodes and the columns target nodes. The rows and columns can have

X Design a meta-network optional labels. If there are labels, then the upper-left corner should be empty.
=-Import Excel or text delimited files

-8 Table of network links

% Table of node attributes _| Sample 1 | Sample 2|

R Advanced table

B Trail importer |
H-Import from another analysis tool |Bob |1 |[] |[]
r-Import XML network data
t-Import other data formats
-5, Import Email |D0U9 |U |U |1
-5 Import from a database |Car| |2 |[] |1

|Eob |Amy |Doug |Car| |Sam

lamy o [2 o

|Sam|1 |1 |n

< Back Finish

Select the Import Excel or text delimited files > Rectangle of link values (matrix) option then click
[ Next > ]. (Alternatively, click [ Cancel ] to abort the import.)
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&2 Import Data into ORA-NetScenes ﬁl

Select a destination: a new Meta-Network, or adding to an existing Meta-Network.
Q! Create a new meta-network with name: | software company|

Add to the existing meta-network: GR 1-4 -

==
[¥5]

Cancel || < Back || Mext = al

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

Create a new meta-network with name: Check this option to create a new meta-network. If

desired, then enter a meta-network name in the text area to the right (a default name is provided
by ORA). In this example, the new meta-network option was selected and a new meta-network

name "software company" has been entered.

Add to an existing meta-network: Check this option to append the file contents to an existing

meta-network opened in ORA, then select a meta-network from the pulldown menu to the right.

After selecting the target meta-network, click [ Next > ]. (Alternatively, click [ < Back ] return to the

Data Import Wizard initial dialog to select a different option or [ Cancel ] to abort the import.)

g3 Import Data into ORA-NetScenes

=)

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

Import file: C:\ORA-NetScenes\Examples\Data Import\Matrix Data\software_company - network - agent x agent.csv
| File has source headers /| File has target headers ~ File delimited by: ,

Source type: Agent w | Target type: Agent
/| Create new nodes

Name: Agent Hame: Agent

Metwork Name: Agent x Agent

Click to import from another file |

| Cancel || < Back | Next >

Finish

For this example use the dialog to enter information an import file and the new meta-matrix created

from it.

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

Import file: Select an input file containing a matrix and describe the contents.

[ Browse ] Select an input file. Click the [ Browse ] button to open a file browser. Navigate to

a file containing network data in matrix form, select the file and click [ Open ]. In the
example, a file containing an agent x agent matrix is opened.
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NOTE : ORA will use the file type to determine the file format and consequently what
questions to ask about the file contents. This example used a character delimited file in CSV
format.

File has source headers Indicates that the first item in a row is the source node identifier.
Leave checked for this example (default).

File has target headers Indicates that the first item in a column is the target node identifier.
Leave checked for this example (default).

File delimited by Specify the delimiter character for character delimited files (default is
comma, the standard delimiter for CSV (comma separated values) files). Example file is
comma separated, no change is required.

Source type: Set the nodeset class for the source from the pulldown list. For the example file,
select Agent.

Name: Set the source nodeset name. A default nodeset name is generated based on the nodeset
class. Optionally, you can supply your own name. For the example, use the generated value of
Agent.

Target type: Set the nodeset class for the target from the pulldown list. For the example file,
select Agent.

Name: Use the generated value of Agent. Optionally, you can supply your own name which
should be the same as the value used for the Source type Name value.

Create new nodes Check to add new nodes to nodesets when encountered in the input file. If
unchecked, only source/target headers matching existing nodes will be entered in the matrix.
The unchecked option is useful when augmenting an existing meta-matrix. Leave checked for
the example.

Network name: Set the network name; a default choice is generated by ORA. Optionally, you can
supply your own name. Use the generated value of Agent x Agent.

[ Click to import from another file ] Click this button to describe an additional input file for
import. Not used in this example, however see below for an example where this button is
employed.

Click [ Finish ]. (Alternatively use the [ < Back ] button to revise the destination parameters or the
[ Cancel ] button to cancel the import entirely.)
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F -
oa Meta-Metwork Manager s = & @
Meta-Network Manager ¢ X | é 0O

BT oo oo
ooo Agent : size 16
L. 8% pgent x Agent
Eind: ':E:' ':;—:' E

The Meta-Network Manager pane now contains a new meta-network with the imported network and
in the process has created a new nodeset. You can examine these in the ORA Editor.

NOTE : To incorporate additional matrix files into an existing meta-matrix follow the above
procedure but use the Add to the existing meta-network option as shown below.

To continue the example, two additional network files are imported. Open the Data Import Wizard:
from the command menu select the Import Wizard with File > Data Import Wizard (or type Ctrl+w
in the ORA editor pane). Select the Import Excel or text delimited files > Rectangle of link values
(matrix) option then click [ Next > ].

&z Import Data into ORA-NetScenes ﬁ

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

[ ) Create a new meta-network with name: |software company

(@) Add to the existing meta-network: :Esoﬂware company 2

Cancel < Back Mext = Finish
l | |

Check Add to an existing meta-network: then select the software company meta-network from the
pulldown menu to the right. Click [ Next > ].
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-

£3 Import Data into ORA-NetScenes

)

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

Import file: ... Scenes\Examples\Data Import\Matrix Data\sofware_company-network - agent x knowledge.csv
File has source headers File has target headers  File delimited by: ,
Source type: | Agent ~ | Target type: | Knowledge v T
Name: Agent Name: Knowledge

Network Name: Agent x Knowledge

Import file: C:\ORA-NetScenes\Examples\Data Import\Matrix Data\sofware_company-network - agent x task.csv

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

Source type: 'Agent - Target type: | b
: - : - Create new nodes
L Name: Agent Name: Task

Metwork Name: Agent x Task

Click to import from another file ]

Covoe |5

[ Cancel H < Back ] lext >

Click the [ Browse ] button to select the first file to import and incorporate into the existing meta-
network. Set the Source type and the Target type parameters each file imported. Add an additional

file by clicking the [ Click to import from another file ] button to import another network.

After all information has been entered for both files click the [ Finish ] button.

Meta-Network Manager ¢ x é 0O x

=838~ software company -
----- ooo Agent : size 16

----- ooo Knowledge @ size 19

----- ooo Task : size 24

----- *1*® Agent x Agent

----- *3*® Agent x Knowledge =
----- *3® Agent x Task -

M }

&2 Meta-Network Manager w

The augmented meta-network can be viewed in the Meta-Network Manager pane.

Special Considerations

None.
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References

None.
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I Import Table of Network Links

Description

The Data Import Wizard can create or augment a meta-network by reading a file or files of linked
nodes.

Input

Network data coded with pairs node names and a link weight (contained in Excel or text delimited
format files). See Procedure below for a CSV format example.

Result

A new meta-matrix or data appended to an existing meta-matrix.

Procedure

The following example will create a new Agent x Task meta-matrix using imported data.

The input file used for this example contains agent to task connections in comma separated value
(CSV) format. The first line is treated as header information. Each of the following rows contains a
link between an agent (first column, "Source Id") and a task (second column, "Target ID") with the
link weight specified in the third column ("Weight"). Note that these columns can be in any order
and the file may contain data in other columns not needed for this network:

NOTE : Although this example uses a link weight of 1, weights may be zero, positive, negative and
may be integer or real values. A zero value will not create a link but the nodes will be included in
the generated network.
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Source ID,Target ID,Weight i
EEZ2,T13,1.0
EEZ2,T20,1.0
EEZ2,T18,1.0
EEZ2,T17,1.0
EE3,T19,1.0
EE3,T18,1.0
EE3,T17,1.0
Spvr4,T13,1.0
Spvr4,T10,1.0
Spvrd,T5,1.0
Spvrd,T4,1.0
Spvrd,T12,1.0
Spvrd4,T11,1.0

1

Open the Data Import Wizard: from the command menu select the Import Wizard with File > Data
Import Wizard (or type Ctrl+w in the ORA editor pane).

What would you like to do? Description

o, Import single-mode table data (.csv or tab delimited) where each row has data
for an item. For example, this could be address book data where each row
contains data about a particular person.

;& Design a meta-network

Ef'-I.r_ﬂpurt Excel or text delimited files

-5 Rectangle of link values (matrix)
S WTable of network links
&, Table of node attributes Sample 1 | Sample 2| Sample 3 |
5 Advanced table

+HImport from another analysis tool | — | City |‘q‘g"3 |mmﬁ°"

+-Import XML network data |Harr‘,r Adams |Pittsburgh |EU |Sa|esman
+-Import other data formats
~f&_ Import Email

~£&_ Import from a database |Samuel Jenkins |Seatt|e |35 |Sa|esman

|ChrisTucker |Seatt|e |45 |Firemar1

| Alice Carlyle | Boston | 32 | Consulting

|JaneRoberts |New¥ork|28 |Media

From the dialog box select Import Excel or text delimited files > Table of network links. Click
[ Next > ]. (Alternatively, click [ Cancel ] to abort the import.)
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ta Import Data into ORA-NetScenes &J

Select a destination: a new Meta-MNetwork, or adding to an existing Meta-Network.
@) Create a new meta-network with name: | software company

() Add to the existing meta-network: GR 1-4 o

I Cancel “ < Back ” Mext = Finish

Select the Create a new meta-network with name option and enter a name for the new meta-
network. Then click [ Next > ]. (Alternatively, click [ < Back ] return to the Data Import Wizard
initial dialog to select a different option or [ Cancel ] to abort the import.)

&5 Import Data into ORA-NetScenes ﬁ

Step 1: Select a file containing table data with column headers:

C:\ORA-NetScenes\Examples\Data Import\Table Link Data\software_company - agent x task - table.csv

Step 2: Check the columns that contain node names and enter the nodeset information:

SOURCE ID column contains: TARGET ID column contains: WEIGHT column contains:

|Node names x| 'Node names x| |General >
Nodeset class: | Agent > Nodeset class: |Task x|

Nodeset name: Agent Nodeset name: Task

[ make unique [] Make unique

Step 3: Define networks and attributes based on the columns:

Networks | Networks and Labels | Networks combined | Attri |
Source Mode Name Target Node Name Link Value Network Mame MNetwork Name Column
Source ID V_|_Target D v_|_Weight * |Agent x Task | <Select...> ~ B8
New ” Clear J
I Load configuration ” Save configuration

Cancel “ < Back H Mext = Finish

Step 1: Select a file containing table data with column headers

Locate the table data file. ORA will scan the file for information used in the following steps prior
to creating the network.

Use the [ Browse ] button to open a file browser. Navigate to a file containing the table data
for the Agent x Task network, select the file and click [ Open ].

Step 2: Check the columns that contain node names and enter the nodeset information
Describe each of the relevant columns in the input file.

Source Id Column
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This column contains agent names.
SOURCE ID column contains: select Node names in the pull down.
Nodeset class: select Agent in the pull down.

Nodeset name: no change, use the generated name "Agent" (you can optionally input your
own name).

Make unique: leave unchecked.

Target Id Column

This column contains task names.
SOURCE ID column contains: select Node names in the pull down.
Nodeset class: select Task in the pull down.

Nodeset name: no change, use the generated name "Task" (you can optionally input your
own name).

Make unique: leave unchecked.
Weight Column
This column contains link weights; a non-zero value establishes a link between nodes.
SOURCE ID column contains: leave unchanged. No further inputs required.
Step 3: Define networks and attributes based on the columns
Define a single network.
Use the Networks tab (normally selected by default) to define the network composition.
Click [ New ] to insert a new network definition, then enter the following choices.
Source Node Name - select Source ID in the pulldown.
Target Node Name -select Target ID in the pulldown.
Link Value - select Weight in the pulldown.
Network Name - no change, the generated name "Agent x Task" is fixed.
Network Name Column no change, the input file does not contain a network name column.

Click [ Next > ]. (Alternatively, click [ < Back ] return to the meta-network selection dialog or
[ Cancel ] to abort the import.)
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g3 Import Data into ORA-NetScenes M

Specify these general import options for the data:
| Create new nodes for unrecognized node names
Select how to handle parsing errors: | Log and continue =
Create a dynamic meta-network with these options:
Get dates from this column: >
(@) Create keyframe meta-networks
Create delta meta-networks
Text parsing options:
Use the universal thesaurus

Use domain thesaurus Browse

Use the universal delete list

Use domain delete list Browse

< Back Next =

Specify these general input options for the data selections are:
Create new nodes for unrecognized node name leave unchanged, checked by default.
Select how to handle parsing errors default value of Log and continue is acceptable.

Click [ Finish ]. (Alternatively, click [ < Back ] return to the file description dialog to select a
different options or [ Cancel ] to abort the import.)

T23

A visualization of the resulting Agent x Task network shows the links between Tasks (blue
hexagons) and Agents (red circles).
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Special Considerations

None.

References

None.
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I Import Table of Node Attributes

Description

Node attributes are optional information fields which contain additional data about nodes. 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).

Input

Attribute data is contained in a single file containing one or more columns of attribute data
(.csv, .xls, or .xIsx file extension). The user selects relevant columns, allowing unneeded data to be
skipped.

Result

Input file contents appended to a existing ORA meta-network or inserted into a new meta-network.
See the Procedure section below for an example of attribute data appended to an existing meta-
network.

Procedure

For this example, we augment agent nodes in the "software company" meta-matrix which was
created in the Import Matrix Data entry.

The node attribute information for this example is stored in comma separated value (CSV) file with
the node (agent) name in the first column and attribute data in the remaining columns. The first item
in each of the columns will be used as the attribute name (this file will create attributes named Title,
Years Experience, US Resident and Note). In this example, the name field will be used to match the
attribute information to the agent nodes. Alternatively, the attribute file row order can be used
(where the rows of attribute data are assumed to be in the exact same order as the agent node list in
the meta-matrix).
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Name, Title, Years Experience,US Resident,Note

LDR, Project Manager,20,Yes,Has been with the company since inception.
Mgrl,Art Director,l15,¥Yes,Hired upon a reference from Jack Mills.
Mgr2, Technical Lead,10,Yes,

Spvrl,Design Lead, 15, Yes,

Spvr2, Interactive Lead, 20, Yes,

Spvr3,Data Architect, 25, No,

Spvrd,Application Architect, 15, Yes,

EEl,Designer, 10, Yes,

EEZ,Web Developer, 3, Yes,

EE3,Usability Engineer, 3, Yes,

EE4,Business Analyst 1,5, Yes,

EES5,Business Analyst 2,5, No,

EE€, Software Engineer 1,10,Yes,Most senior engineer and an excellent manager.
EE7,Software Engineer 2,8,No,

EE8, Software Engineer 3,5,No,

EE%, Software Engineer 4,5,No,

Open the Data Import Wizard: from the command menu select the Import Wizard with File > Data
Import Wizard (or type Ctrl+w in the ORA editor pane).

What would you like to do? Description

a, Import node attributes from a table of data (.csv or tab delimited). The column
headers indicate the name of the attribute.

& Design a meta-network

= Import Excel or text delimited files
4\_ Rectangle of link values (matrix)
E&_ Table of network links

. Sampl
4\_ Table of node attributes =

-8 Advanced table -
%Trail importer | tame ‘ Sex ‘ = |A.ge |Dccupat|on
- Import from anather analysis tool |Harr‘_.r Adams ‘ male ‘Pittsburgh |ﬁ£] |Sa|esman

H-Import XML network data |ChrisTucker ‘male ‘Seattle |45 |Fireman

H-Import other data formats -
’"K Import Email |Samuel Jenkins ‘male ‘Seattle |35 |Sa|esman

4\ Import from a database |Alice Carlyle ‘female ‘Eostc-n |32 |Consulting

|JaneRober‘cs ‘female‘NewYork |28 |Media

From the dialog box select Import Excel or text delimited files > Table of node attributes. Click
[ Next > ]. (Alternatively, click [ Cancel ] to abort the import.)
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- X
&1 Import Data into ORA-NetScen e S

Select a destination: a new meta-network, or adding to an existing meta-netwark.

[ ) Create a new meta-network with name: software company

(@) Add to the existing meta-network:

- [¥] 832~ software company
] 832~ scopus_Recent_ORA

| Cancel || <Back || Newt> | Finisn

Chose the meta-network to augment with attribute data. Attributes may be added to a new or
existing meta-network.

For this example, select Add to the existing meta-network:
Check the software company meta-network to add attributes to.
Click [ Next > ] to select where to import attribute data. (Alternatively, click [ < Back ] return

to the Data Import Wizard initial dialog to select a different option or [ Cancel ] to abort the
import.)

" %2 Import Data into ORA-NetScen g

() Importinto a new nodeset:

S

Class: [Agent
Mame: [Agent
I.'@.' Import into the existing nodesets:

|:| knowledge

[ task

Cancel || <Back || Net= || Finish

Indicate if the attribute data should be appended to an existing nodeset(s) or used to create a new
nodeset(s).

For this example, select the Import into existing nodesets: option.

Check the agent nodeset and uncheck the knowledge and task nodeset names. Attributes will
only be added to the checked nodesets.
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Click [ Next > ] to bring up a dialog to describe the attribute input file. (Alternatively, click
[ < Back ] return to the meta-network selection dialog to select a different option or [ Cancel ]

to abort the import.)

£n Import Data into ORA-NetScenes ﬁ

Step 1; Select an attributes file:
CAORA-NetScenes\Examples\Data ImporiTable Mode Datalsoftware_company - agent.csv

Step 2; Select how to identify the node(s) to get attribute values from a line of the file:
0 Match node name with file column :Name
( Match node title with file column | Mame
| with the value from file column | Mame

| Match node attribute | Mote

(") Modes are in the same order as the file

Step 3 Select the columns of the file to import as attribute values:

Name Title Years Experience US Resident
MName: |MName Mame: Title Mame: Years Experience Mame: US Resident
Type: |Text Category ||| Type: iText Category Vj Type: jNumber vj Type: jText Category Vi
| selectan || clearan
(@) Keep allvalues () Keep firstvalue

Create nodes for new names

Browse

Note

MName: Mote

Type: |1

| Overwrite existing values

Cancel ” = Back Mext =

Step 1: Select an attributes file:

Locate the attribute data file. ORA will scan the file for information used in the following steps

prior to adding attributes to the network.

Use the [ Browse ] button to open a file browser. Navigate to a file containing the attribute

data for the Agent nodes, select the file and click [ Open ].

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

Define how the attributes will be matched to existing nodes.

Select the Match node names with file column entry.

Select the Name entry from the drop down list. The attributes data file contains a first column
with the header entry Name whose values match the existing Agent node names. Each row

should contain the attributes for that agent of that name.

Step 3: Select the columns of the file to import as attribute values:

ORA presents the selected attribute file's columns headers. For each column in the input file,

indicate if it contains an attribute and, if so, the content type.

Attribute Specification
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Select Attributes The Name entry is inactive because it has already been selected as
containing node names in Step 2. The remaining columns (Title, Years Experience, US
Resident and Note) contain attribute data and should be checked. (You can use the [ Select
All ] button or check the individual entries.)

Attribute Type Define the attributes data type and purpose.

* Name Inactive, no attribute type.

 Title Select Text Category. The attribute groups nodes into categories (e.g. "Art
Director", "Designer", etc.).

* Years Experience Select Number. The attribute contains a numeric value.

* US Resident Select Text Category. The attribute groups nodes into categories (i.e.
"Yes" and "No").

* Note Select Text. The entry contains unstructured text for informational purposes.

New Node Creation Decide if new node names (names not currently in the nodeset) should
create new nodes.

Select the Create nodes for new names entry
Select the Keep all values option

Click [ Finish ] to import. (Alternatively, click [ < Back ] return to the nodeset selection dialog to
select a different options or [ Cancel ] to abort the import.)

Mode Mame = |Mode Title = |Note * |US Resident = |Years Exp... *
|:| LDR Project Mana... | Has been wit... |Yes 20
|:| Mgrl Art Director Hired upon a... |Yes 15
] mgrz Technical Lead Yes 10
I Design Lead Yes 15
|:| Spvr2 Interactive L... Yes 20
] |spwr3 Data Architect No 25
] |spvra Application A... Yes 15
|:| EE1 Designer Yes 10
== Web Developer Yes
] |EE3 Usability Engi... Yes
|:| EE4 Business Ana... Yes
|:| EES Business Ana... Mo
|:| EEG Software En... |Most senior ... |Yes 10
== Software En... Mo
] |Eees Software En... Mo
] |EEs Software En... Mo

After the import the nodes in the Agent nodeset include the new attributes.

Special Considerations

None.
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None.
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5 Import Advanced Table

Description

Import multi-mode table data (in Excel xlsx, comma separated value (CSV) or tab delimited format)
where each row has data for an item. A multi-mode table can contain information for multiple
nodesets and networks.

A simple table might represent an address book, where each row contains data about a particular
person. A more complex table could encode a dynamic-network, with network, time and attribute
information contained in a single file, each row representing a network link with ancillary attribute
values.

Input

The advanced table format encodes two types of ORA components:

* Nodesets (nodes and their attributes)
* Networks (networks with constituent nodes, links and date information)

Advanced table processing of these component's characteristics, values and constituent components
will automatically create and populate:

* Attributes

¢ Nodes

* Nodesets

* Networks

¢ Meta-networks

* Dynamic meta-networks

Advanced table data is encoded in a rectangular table format with each row representing a piece of
information. Columns contain categories of information about a piece of information and multiple
rows may be used (e.g. to provide multiple values). Column headers are used to label the column
contents; conventional heading values are described below but any value is acceptable as long as the
column contents are in the correct format.

Since the user dynamically selects individual columns to define the networks, nodes and attributes,
the input data file can contain additional data columns holding other information such as notes or
references, multiple data items can appear in a table row and columns can appear in the table in any
order. In some cases, columns can be "reused", employed in multiple definitions for a single import,
for instance when a single mode network is created using nodes of the same nodeset class.

Note: Meta-networks exported using the Data Export Dialog (File > Data Export...) can be saved in
advanced table format by selecting the Advanced Table Format export format option (any output file
format). Such files can provide a useful guide to formatting input.
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The following tables describe the Advanced Table Format for nodeset and networks separately. Note
however that both kinds of information can be included in a single file or as separate worksheets in
a single spreadsheet, depending on user needs.

Advanced Table Input Format - Nodeset

Column | ORA Name Content
Header
(Default)

Nodeset Nodeset Nodeset class, rendered as text. One of the standard nodeset class

Class Class values: "Agent", "Organization", "Knowledge", "Resource", "Belief",
"Event", "Task", "Location", "Role", "Action" or "Unknown". (Case is
ignored.)

Nodeset Nodeset, The nodeset name, rendered as text. For matching purposes, case is

Name Nodeset ignored. The capitalization of the first entry found is used for the node

Name name in ORA. The nodeset name must be unique within the meta-
network even if the nodeset class is different. If the standard nodeset
class values are used for the nodeset name values, the Nodeset Class
column is not required as the advanced table import process will assign
the corresponding node class automatically.

Node Node Name |The individual node name, rendered as text. For matching purposes,
case is ignored. The capitalization of the first entry found is used for the
node name in ORA. (Note: The Node Title field in nodesets is treated as
an attribute with the attribute name "Title", not as a standard column
entry in the advanced table format.)

Attribute | Attribute The attribute name, rendered as text. For matching purposes, case is

Name Name ignored. The capitalization of the first entry found is used for the
attribute name in ORA.

Attribute Type, One of the standard attribute type values, rendered as text: "text",

Type Attribute "categoryText", "URI", "categoryNumber", "number", "date". Case is

Type ignored. Alternatives "category text", "text category", "category
number" and "number category" are also allowed.

Attribute Attribute The attribute value, text or number depending on the attribute type. Case

Value sensitive (e.g. "Father" and "father" are considered separate values.)
Multiple values are allowed for a given node. Multiple values may be
input on separate lines or on a single line delimited by semi-colons ;'
(e.g. "231;56;18" will add three number values to the value field). The
advanced table import process will concatenate values on separate lines
using the node column as the match key but duplicate values will only
be entered once.

Advanced Table Input Format - Networks
Column ORA Name Content
Header
(Default)

Source Class

Source

Nodeset class for the source node, rendered as text. One of the standard
nodeset class values: "Agent", "Organization", "Knowledge",
"Resource", "Belief", "Event", "Task", "Location", "Role", "Action" or
"Unknown". (Case is ignored.)

Source

Nodeset,

The source nodeset name, rendered as text. For matching purposes, case
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Nodeset

Source
Nodeset

is ignored. The capitalization of the first entry found is used for the
node name in ORA. The nodeset name must be unique within the meta-
network even if the nodeset class is different. If the standard nodeset
class values are used for the nodeset name values, the Source Class
column is not required as the advanced table import process will assign
the corresponding node class automatically.

Source Node Node Name, The source node name, rendered as text. For matching purposes, case is
Name ignored. The capitalization of the first entry found is used for the node
name in ORA.

Target Class Target Nodeset class for the target node, rendered as text. One of the standard
nodeset class values: "Agent", "Organization", "Knowledge",
"Resource", "Belief", "Event", "Task", "Location", "Role", "Action" or
"Unknown". (Case is ignored.)

Target Nodeset, The target nodeset name, rendered as text. For matching purposes, case

Nodeset Target is ignored. The capitalization of the first entry found is used for the

Nodeset node name in ORA. The nodeset name must be unique within the meta-
network even if the nodeset class is different. If the standard nodeset
class values are used for the nodeset name values, the Target Class
column is not required as the advanced table import process will assign
the corresponding node class automatically.

Target Node Node Name, The target node name, rendered as text. For matching purposes, case is

Name ignored. The capitalization of the first entry found is used for the node
name in ORA.

Link Value |Link Link value as a number (positive or negative, integer or decimal). If the
link appears more than once in the input file or already exists in a
network, link weights will be summed arithmetically. Non-numeric
entries are treated as zero (no link). Note that nodes will be created (if
the creation option is enabled) even if the link value evaluates to zero.

Network Network Network name as text. If the network already exists, links and nodes are

Name added to that network, otherwise the network is created (if the create

option is enabled). For matching purposes, case is ignored. The
capitalization of the first entry found is used for the network name in
ORA.

As an example, a single file is used to create a dynamic meta-network of the Welsh canal network
over time (as described in Wikipedia in 2016). In this encoding, a series of geographic places form
the nodes which are connected by links representing the canals. Since the number of places is small,
the resulting network is only approximate in a geographic sense but, like a subway map, provides an
abstract representation of the network. The date information defines the duration of the link from
completion to abandonment on a decade scale. (Interestingly, the choice of places mentioned varies
between articles, depending on the author's orientation and might link original canal features, towns
and villages or modern transportation features.)

Using Advanced Data Import, the input file will be 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)

306




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

See Dynamic Networks for an overview of dynamic meta-networks.

It should be noted that while including networks and attributes in the same input file is feasible, it
requires some duplication of attribute data. This makes changing and updating the file more difficult
and, in consequence, it is often more convenient to maintain the nodeset and network information in
two separate files (or two worksheets in an Excel spreadsheet). Two passes with the advanced table
data import are required in this case, one per file (or worksheet).

Columns in the Welsh Canals Dynamic Meta-network Input Example

Column Advanced Used for Content and Notes
Name Table Format
Canal Node Attribute Name of canal.
Canal Nodeset Network Set to "Organization". Not used in this example.
Available to create a canal to place network.
Canal Attribute Attribute Set to "Canal".
Attribute Name
Name
Canal Attribute Type Attribute Set to "Text".
Attribute Type
Place 1 Node Name, |Attribute, |Name of a location on a canal. Case sensitive and must
Source Node |Network match all other instances in the Place 1 and Place 2
columns. Creates nodeset entries.
Place 1 Source Attribute, Set to "Location".
Nodeset Nodeset Network
Place 1 Attribute Attribute Set to "Latitude". (Default name for geographic
Latitude Name visualizer.)
Attribute
Name
Place 1 Attribute Type Attribute Set to "Number".
Latitude
Attribute Type
Place 1 Attribute Attribute Decimal latitude value for Place 1.
Latitude Value Value
Place 1 Attribute Attribute Set to "Longitude". (Default name for geographic
Longitude Name visualizer.)
Attribute
Name
Place 1 Attribute Type Attribute Set to "Number".
Longitude
Attribute Type
Place 1 Attribute Attribute Decimal longitude value for Place 1.
Longitude Value
Value
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Place 2 Node Name, |Attribute, |Name of a location on a canal. Case sensitive and must
Target Node | Network match all other instances in the Place 1 and Place 2
columns.
Place 2 Target Attribute, Set to "Location". Redundant to Place 1 Nodeset,
Nodeset Nodeset Network included for clarity.
Place 2 Attribute Attribute Set to "Latitude". (Default name for geographic
Latitude Name visualizer.) Redundant to Place 1 Latitude Attribute
Attribute Name, included for clarity.
Name
Place 2 Attribute Type Attribute Set to "Number". Redundant to Place 1 Latitude
Latitude Attribute Type, included for clarity.
Attribute Type
Place 2 Attribute Attribute Decimal latitude value for Place 2. (Not redundant;
Latitude Value Value Place 2 may or may not be duplicated in the Place 1
column.)
Place 2 Attribute Attribute Set to "Longitude". (Default name for geographic
Longitude Name visualizer.) Redundant to Place 1 Longitude Attribute
Attribute Name, included for clarity.
Name
Place 2 Attribute Type Attribute Set to "Number". Redundant to Place 1 Longitude
Longitude Attribute Type, included for clarity.
Attribute Type
Place 2 Attribute Attribute Decimal longitude value for Place 2. (Not redundant;
Longitude Value Place 2 may or may not be duplicated in the Place 1
Value column.)
Network Network Network Name of network, "Route" in this example (which
contains a single network).
Link Weight Link Value Network Link value for segment, set to 1.
Dates Dynamic Dates for existence of given a canal segment, by
Network decade. 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 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.

Result

Data in the input file is inserted into an existing or new meta-network or dynamic meta-network as

nodes, attributes and networks.

The 1830 Location nodeset in the Welsh Canals dynamic meta-network example after import, with

attributes:
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&5 *QRA-NetScenes 3.0.9.9.4 .e.é.—

File Edit Preferences Data Management Generate Networks Analysis Simulations Visualizations Help

‘R BBk AA|RIEE-

Meta-Network Manager # x aO3x | 990 Hodeset: Location & x |

[-&38- Cooperative Study ||| mnfo Edit0r|

22 Twitter JSON pdftribute Nodes Attributes Meta-Network
TEE- Embassy Enhanced Q, [contains. |
338 - Raiders of the Lost Ark - -
TE2- union_semantic_network_with_F
[H-283- Randomized Network
= }f- welsh canals
.m 1770-01-01 00:00:00
3% 1780-01-01 00:00:00
32 1790-01-01 00:00:00
3% 1800-01-01 00:00:00
-%$2 1810-01-01 00:00:00
[+-838 1820-01-01 00:00:00
838 1830-01-01 00:00:00
*I* Route
%32 1840-01-01 00:00:00
-£$2 1850-01-01 00:00:00
3% 1860-01-01 00:00:00
32 1870-01-01 00:00:00
3% 1880-01-01 00:00:00
-%$2 1890-01-01 00:00:00
-£$2 1000-01-01 00:00:00
t 238 1910-01-01 00:00:00
(838 1920-01-01 00:00:00
I

Node Name Canal Latitude Longitude =
Canal Head Aberdare Canal 51711601 -3.4312
Cwmbach Lock Aberdare Canal 51.6991 -3.4107
Duffryn Lock Aberdare Canal 51.686401 -3.3841
Abercynon Junction Aberdare Canal;Glamorganshire Canal |51.650101 -3.3223
Cyfarthfa Cyfarthfa Canal;Glamorganshire Canal | 51.752602 -3.3941
Abercanaid Glamorganshire Canal 51.716667 -3.366667
Treforest Glamorganshire Canal 51.587799 -3.3221
Rhydyfelin Glamorganshire Canal 51.586658 -3.305103
Taffs Well Glamorganshire Canal 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
Sea Lock Glamorganshire Canal 51.459324 -3.175129
Hirwaunissa Inclined Plane | Kidwelly and Llanelly Canal 51.7878 -4.1429
Cwmmawr Basin Kidwelly and Llanelly Canal 51.793098 -4.1297
Capel fan Inclined Plane | Kidwelly and Llanelly Canal 51.7724 -4.1877
Pont Henry Inclined Plane | Kidwelly and Llanelly Canal 51.761002 -4.209
Pontnewydd Kidwelly and Llanelly Canal 51.743301 -4.2485
Junction Kidwelly and Llanelly Canal 51.7299 -4.2792

=

I T

]

]

elect/Clear All |:| Select/Clear Visible 0/ 75 Selected, 75 [ 75 Visible

The 1830 Route matrix in the Welsh Canals example (using the ORA editor's list view, with source
and target place names):
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File Edit Preferences Data Management Generate Networks Analysis Simulations Visualizations Help

R H|E & A(8383

E -

Meta-Network Manager # X 0%

*$* Network: Route ax|

[H-E$8- Cooperative Study
232~ Class survey
232~ Twitter JSON pdftribute
232~ Embassy Enhanced
18- Raiders of the Lost Ark

%33 - Randomized Network
- 348 - welsh canals
#8328 1770-01-01 00:00:
232 1780-01-01 00:00:
328 1790-01-01 00:00:
-2 1800-01-01 00:00:
2% 1810-01-01 00:00:
#5328 1820-01-01 00:00:
=-¥3% 1830-01-01 00:00:
‘- ooo Location : size 75
o e
338 1840-01-01 00:00:
[-23% 1850-01-01 00:00:
222 1860-01-01 00:00:
22 1870-01-01 00:00:
222 1880-01-01 00:00:
2% 1890-01-01 00:00:
-£38 1000-01-01 00:00:
(#5328 1910-01-01 00:00:
(#5328 1920-01-01 00:00:

32~ union_semantic_network_with_F

Fs

| Info| Editor |

Convert Links Remove Links Display Options

Q

Contains v] Links

Source Node

Target Node -

Value

-

Rhydyfelin

Taffs well

Delete

Attributes

Canal Head

Cwmbach Lock

Abercanaid

Abercynon Junction

Frankton Junction

Chirk Aqueduct

Frankton Junction

Gronwen Wharf and Bridge Mo. 82

Crickhowvell

Gilwern

Ysgwifa Lock

Resolven Basin

Crickheath Wharf

Carreghofa Locks

Meath Basin

Melincryddan Wharf

Hurleston Junction

Frankton Junction

Upper Clydach Aqueduct

Lower Clydach Aqueduct

Afon Giedd Agueduct

Afon Twrch Aqueduct

Gwendraeth Fawr Aqueduct

Junction

Gwendraeth Fawr Aqueduct

Pembrey Canal Junction

Chirk Aqueduct

Chirk Tunnel

Guilsfield Arm

Garthmyl

Llandaff

Cardiff

Pembrey Canal Junction

Pembrey

Pembrey Canal Junction

Pembrey Old Harbour

[ S (S P Y Y Y [ Y Y U (VI [T YRR U -

—

D Select/Clear All D Select/Clear Visible

0/ 73 Selected, 73 [ 73 Visible

Create

Delete

Visualization of a portion of the Welsh Canals example: 1830 in southern Wales near Pembrey and

Swansea.
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File Modify Network Analyze Network Tools Map Options Shapefiles Options Help

: ﬂ ‘@ [ Q Q H .‘ ‘ Font Size IUE Minimum Mode Slze- Maximum Node Size 16

- Hide links with value: ’L&Bs Than

Ora-GIs » X

Abier f Basin
fun Giedd Aque

.apel Ifan Inclined Plane

Pont Henry Inclined Plane

Procedure
Select the Import Wizard with File > Data Import Wizard (or type Ctrl+w in the ORA editor pane).
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What would you like to do? Description

2, Import multi-mode table data (.csv or tab delimited) where each row has data
for an item. For example, this could be address book data where each row

AK Design a meta-network contains data about a particular person.
[=-Import Excel or text delimited files

5 Rectangle of link values (matrix)
‘3\ Table of network links

‘3\ Table of node attributes Sample 1 | Sample 2

‘:K |Soume Nodeset |Suume Node |Target Nodeset ‘Target Node |Strength
- ER Trail importer

+h-Import from another analysis tool
+-Import XML network data |Agent | Bob |Agent ‘ Sam | 1
+-Import other data formats
’*K Import Email

-5 Import from a database |Agent |Elob |Knowledge ‘Sales

|Agent | Bob |Agent ‘ Luke | 1

|Agent | Carl |Agent ‘ Bob

|F\gent | Bob | Knowledge ‘ Consulting

|Agent | Doug |Task ‘ Report

In the left box select Import Excel or text delimited files > Advanced table then click [ Next > ].

This brings up the dialog box for importing advanced table data.

&5 Import Data into ORA-NetScen u

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

(@) Create a new meta-network with name: |Welsh Canals

I._:_.' Add to the existing meta-network: Randomized Network 7

[ Cancel ” < Back ” Next = Finish

Select a destination: a new meta-network, or adding to an existing meta-network.

Create a new meta-network with name: Check to create a new meta-network with the imported
data, then enter a name for the meta-network. In this example a new meta-network named
"Welsh Canals" will be created.

Add to the existing meta-network: Check to add the data to an existing meta-network then select
the target meta-network from the pull-down menu.

Click [ Next > ] to continue. (Alternatively use the [ < Back ] button to select a different import tool
or the use the [ Cancel ] button to cancel data input.)

This brings up the dialog box for defining the mapping from the input data columns to the meta-
network elements.
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&% Import Data into ORA-NetScen u

Step 1: Select a file containing table data with column headers:

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

MNewr H Clear

[ Dynamic meta-netwaork date: | Date format: |yyyy-MM-dd'T'HH:mm:ssX Create deltas
[ Aggregate by 6= |Hour(s)

Create new nodes for unrecognized node names

Step 1: Select a file containing table data with column headers: Select the file containing the input
data. ORA will scan the file for column headers required for step 2.

Use the [ Browse ] button to open a file browser. Navigate to the file containing table data, select
the file and click [ Open ]. If the file is an Excel format spreadsheet with multiple worksheets, a
popup dialog will appear, listing worksheet names. Select the appropriate worksheet. In this
example the file "Welsh_Canals.csv" is entered.

Step 2: Define networks and attributes based on the columns: 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 (in one nodeset) and one network per
time period will be created (see description under Input above).

s Import Data into ORA-NetScen M

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.|.Placs.l 1 Nodeset | Place 1 ~ | select... ~ | Place 2 Nodeset | Place 2 « | Link Weight ~ | Network

Dynamic meta-network date: Dates v | Date format: YYYY v [ | Create deltas

-

[ Aggregate by | 10/=] Year(s)

Create new nodes for unrecognized node names

Networks Click on the network tab to describe the networks contained in the input file.
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The Import Advanced Table dialog will retain network definitions throughout an ORA session.
To remove all prior definitions, use the [ Clear ] or use the E3 button to remove individual
definition lines. Then use the [ New ] button to add an empty network definition and select the
appropriate columns from the input file (see the Advanced Table Format definitions under Input
above).

The Welsh Canals example file contains a single one-mode network "Routes", defining links
between Locations (see image above).

For each network definition line, select the appropriate column headers from the pulldown
menu under each heading. A network is defined by pairs of source and target entries under the

defined network name.

Source Class Select the header for the column containing the source Nodeset Class entry (not
required if the Source Nodeset uses standard Nodeset Class values).

Source Nodeset Select the header for the column containing the source Nodeset Name.
Source Node Select the header for the column containing the source Node Name.

Target Class Select the header for the column containing the target Nodeset Class entry (not
required if the Target Nodeset uses standard Nodeset Class values).

Target Nodeset Select the header for the column containing the target Node Name.
Target Node Select the header for the column containing the target Node Name.

Link Value Select the header for the column containing the link value. A value of 0 would
create the nodes but no link; if no Link Value is specified a link value of 1 is assumed.

Network Select the header for the column containing the network name.

E3 Click to delete this network definition (only).

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:
m Attributes
Nodeset Class MNodeset Name MNode Name  Aftribute Name Attribute Type Attribute Value
:Select... v::PIace 1 Modeset v: Flace 1 v::CanaI Attribute Name v::canal Attribute Type v::CanaI v: %]
| Select... ~ | Place 2 Nodeset v | Place 2 ~ | Canal Attribute Name ~ | Canal Attribute Type ~ | canal - a8
| Select... ~ | Place 1 Nodeset | Place 1 ~ | Place 1 Latitude Attribute Name | Place 1 Latitude Attribute Type ~ | Place 1 Latitude Value - %]
Select... ~ | Place 1 Nodeset | Place 1 ~ | Place 1 Longitude Attribute Name ~ | Place 1 Longitude Attribute Type ~ | Place 1 Longitude Value - ]
| Select... v | Place 2 Nodeset ¥ | Place 2 v | Place 2 Latitude Attribute Name | Place 2 Latitude Attribute Type v | Place 2 Latitude Value - %]
:Select... v::PIace 2 Modeset v: Flace 2 v::PIace 2 Longitude Attribute Name v::PIace 2 Longitude Attribute Type v::PIace 2 Longitude Value v: %]
Dynamic meta-network date: Dates w | Date format: yyyy ~ | [ ] create deltas
Aggregate by = 10| Year(s) -

Create new nodes for unrecegnized node names
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Attributes Click on the attributes tab to describe the attributes contained in the input file.

The Import Advanced Table dialog will retain attribute definitions throughout an ORA session.
To remove all prior definitions, use the [ Clear ] or use the &3 button to remove individual
definition lines. Then use the [ New ] button to add an empty network definition and select the
appropriate columns from the input file (see the Advanced Table Format definitions under Input
above).

The Welsh Canals example file contains a three attributes for the Location nodes: "Canal",
"Latitude" and "Longitude". Note however that there are six definition lines (see image above).
This is required because a given location may be defined as a source node (Place 1), a target node
(Place 2) or in both columns. ORA will merge duplicate definitions but all possible values must
be read.

For each attribute definition, select the appropriate column headers from the pulldown menu
under each heading.

Nodeset Class Select the header for the column containing the attribute Nodeset Class entry
(not required if the nodeset selected under Nodeset Name uses standard Nodeset Class
values).

Nodeset Name Select the header for the column containing the attribute Nodeset Name.

Node Name Select the header for the column containing the attribute Node Name. (Note that
the example uses the same columns used in the network definition source and target columns.)

Attribute Name Select the header for the column containing the attribute Attribute Name.
Attribute Type Select the header for the column containing the Attribute Type.

Attribute Value Select the header for the column containing the Attribute Value (i.e. the
attribute data). If multiple different values are present, ORA will retain them all. Only one
instance of duplicate values is retained. (The Welsh Canals examples uses the duplicate
merger to allow redundant definitions for locations that are linked to multiple canal

segments.)

B3 Click to delete this attribute definition (only).
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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 | Attril |

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

:Select... v:|:PIace 1 Nodeset v::P\ace 1 v::SeIect... v::PIace 2 Nodeset v::PIace 2 v::Link Weight v::Network v: &8
Dynamic meta-network date: Dates A IDate format: yyyy-mm l v | [ ] create deltas
Aggregate by | 10/% | Year(s) v

Create new nodes for unrecognized node names

Dynamic meta-network date:... Check to create a dynamic meta-network based on time
information included in the input file. (Checked for the example).

Date Source — Select the column header for the column in the input file containing time
information from the pulldown list. (In the example, "Dates" is the appropriate column
header.)

Date format: Select the date format from the pull-down list. (In this example yyyy-MM was
selected, then edited.)

yyyy-MM-dd' T'"HH:mm:ss X

yyyy-MM-dd HH:mm:ssX

yyyy-MM-dd HH:mm:ss

yyyy-MM-dd

yyyy-MM

MM/dd/yyyy

EEE MMM dd HH:mm:ss ZZZZ yyyy

Time period string Dates are strings to be compared lexicographically.

Note: 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". Compare
image above with the image just prior to Attributes showing the edited value.)

Note 2: Time period string Select to treat time values as arbitrary strings (e.g. "early",
"middle", "late"). Note however that ORA organizes time period strings in lexicographical
order (also known as dictionary order), a generalization of alphabetical order, so these
period strings would be ordered as "early", "late", "middle" in the dynamic meta-network.

See Meta-Network Times from Outside ORA for more information on time format and
customization.
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Create deltas Check to create difference (delta) networks instead of full networks for each
time period. See Deltas and Keyframes for more information. (Not used for the example.)

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)
See Aggregation for more information.

Create new nodes for unrecognized node names Check to create new nodes during import.
Uncheck to use only existing nodes. Checked for the example.

Click the [ Finish ] button to initiate the data import. (Alternatively use the [ < Back ] button to
revise the import parameters or the [ Cancel ] button to cancel the import entirely.)

Special Considerations

None.

References

None.
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E:E Trail Importer

Description

The Trail Importer imports single-mode table data (in Excel, CSV or tab delimited format) with a
single ego node column and one or more state columns. Transition links are created for an ego based
on the change of values in each state column from one time period to the next.

The import process occurs in two distinct steps. One or more input files are read and combined in
temporary storage. Then one to many meta-networks are generated by the user from the stored data,
using different combinations of egos, states, and trails at selected time period and detail levels.

Input

The trail importer reads one or more input files and successively amalgamates them into temporary
storage. Subsequently, the user can generate meta-networks and computes aggregate statistics on the
transitions. Input files contain either:

* Trail data - The states one or more egos assume. For example a group of people travel from
location to location for different purposes, where people are egos and the location and
purpose are states.

» Attribute data - Additional information about the egos, stored as attributes. For the travelers
described above attribute data might include their home city, years employment, and current
assignment.

NOTE : Trail data must be entered before attribute data.

Trail Data File

A trail data file usually has an ego node column (for example a list of agents), one or more state
node columns, and a timestamp column containing time information. As the trail data file is
imported it is ordered by time, where records for a given ego are assumed to represent transitions
over time. Each state column will produce an Ego x State transition network where link values
record the number of times an ego transitioned from one state node to another during a given time
period.

* Ego

* Egos are the tracked entity. Example egos include: vehicles moving from location to
location, agents changing tasks or affiliations, or objects which change state.

* If the file covers a single ego, an ego column is not required. Instead the user can
specify an ego value used for the entire file. (Multiple trail data files can be read and
combined by the Trail Importer.)

* Egos are considered distinct and never combined (however individual egos may be
excluded from analysis).

e State
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* A state describes the condition of egos; the movement from one state to another is a
transition. Location and affiliation are examples of frequently used state values (note
that time is considered separately).

» States can be used as entered (dimension 1) or amalgamated into sequences which are
considered as a unit for analysis (dimensions 2 and above). For example, given a list
of passengers and the railway stations they transit ordered by time, when studying
agents arriving at a destination amalgamating stations might be a useful way to
distinguish between different routes or service types.

* Timestamp

* Time information can be actual time values in various formats (e.g. "6/15/1999") or
categorical values (e.g. "early", "middle", "late").

* The time dimension may simply be indicated by the order of the file (i.e. the file's
ego records in the file are in order from early to late for each ego); the records for an
individual ego do not have to adjacent as long as they are in time ascending order
from top to bottom).

* Time values are aggregated into fixed unit durations when meta-networks are
generated from the trail data.

* Note that more than one transition can occur in a single time period either due to
identical time values or by aggregation of time values by duration.

The trail data file can be in Microsoft Excel (XLSX), comma separated value (CSV) or tab
separated value (TSV) format.

Attribute Data File

An attribute data file contains an ego node ID column and columns containing additional data about
the ego nodes. The user can select which data columns are read. Attributes must be read in after trail
data.

Attribute data is not time stamped and ego nodes can be in any order. Attribute data can be split
between multiple files and the number of egos in the file does not have to match the number of ego
nodes in the trail data (i.e. both missing and extra egos are allowed). Multiple records for a given
ego are allowed (note that the Allow multiple values? option controls how multiple attribute records
are processed). Multiple attribute values in a single record are allowed and are entered as semi-colon
separated values within a column (e.g. a hobby attribute could be set to multiple values with the
input "tennis;mountain biking;cribbage") or as separate records.

The attribute data file can be in Microsoft Excel (XLSX), comma separated value (CSV) or tab
separated value (TSV) format.

See Procedure, below for a simple input example.
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Result

&5 Meta-Network Manager‘ u

Meta-Network Manager ¢ x ¢ O

=-£3E- Transitions Day - dimension 1

----- ooo Agent @ size 5

----- ooo City @ size 6

----- ooo City-Summary @ size 5

----- ooo City-Trail Summary : size 5

----- ooo Purpose @ size 3

----- ooo Purpose-Summary @ size 5

----- mee Purpose-Trail Summary : size 5
----- *1*® City-Frequency

----- *1® Purpose-Frequency

----- *3e City-Transition Avg Duration

----- *$*® City-Transition Count

----- *1*® Purpose-Transition Avg Duration

----- *1*® Purpose-Transition Count

=- %38 - Trails Day - dimension 1
E}m 2000-06-04 00:00:00
. i ooo Agent : size 4

ooo City @ size 4

ooo Purpose @ size 2

- *3° City

. - *3® Purpose

-m 2000-06-05 00:00:00

-m 2000-06-06 00:00:00

-m 2000-06-07 00:00:00

-m 2000-06-08 00:00:00

-m 2000-06-09 00:00:00

i+ 838 2000-06-10 00:00:00

Eind:

P
&l
L E
et
!
o

Example output from example in Procedure section (below).

The generated networks can be one or both of the following:

* Transitions Meta-Network - (Transitions Day - dimension 1 above) contains information
about the transitions:
* Nodesets

* Ego Nodeset - One nodeset for the Ego nodes (Agent above) containing a list
of ego nodes and their attributes.

» State Nodesets - Three nodesets for each State column, the first containing a
list of nodes (City and Purpose above), the second containing transition
statistics for each Ego as attributes (City-Summary and Purpose-Summary
above), and the third containing information on each trail as attributes (City-
Trail Summary and Purpose-Trail Summary above).
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* Networks

* Frequency - Counts the number of times Ego is linked to a State (City-
Frequency, Purpose-Frequency above).

» Transition Avg Duration - Calculates the average of times Ego transitions
between elements of a Path nodeset. This includes transitions to the same Path
node, thus in the example an agent in Seattle on days 1 and 2 causes a Seattle
to Seattle transition (City-Transition Avg Duration, Purpose-Transition Avg
Duration above).

* Transition Count - Ego x State count of transitions for a given State (City-
Transition Count, Purpose-Transition Count above).

* Trails Dynamic Meta-Network - (Trails Day - dimension 1 above) contains a dynamic
meta-network with one meta-network per time period, showing the Ego x Path network
during a given time interval. Each meta-network contains:

* Nodesets - One Ego nodeset (Agent above) and a nodeset for each Path (City and
Purpose above).
* Networks - For each path type an Ego x Path network (City and Purpose above).

The trails data can be visualized using ORA visualizers:

2000-06-04 00:00:00

New YorkO_D

Pleasure

Phoenix

Earl

Seattle ]
Business

Barbara

Pittsburgh

powered by ORA

Visualization of one time period (day) in the trails dynamic meta-network.
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File Options Clustering Events
-Agent {Fittshur_ Seatle Boston  Mew o,

H

. Cluster

Eind:

@ Adam
@ Barbara
@ Carl

@ Darla
@ Earl

- City
Fittsburgh
Seattle
Boston
Mews York
FPhoenix
Atlanta

Trail visualization of city to city movement from trails dynamic meta-network covering a one-week
period.

Procedure

In this example two files containing fictitious information about agent travel over the period of a
week are used to create meta-networks. One file contains trail data and the second contains attribute
data about the egos in the trail data. Both files are in comma separated value (CSV) format. After
both files are read in by the Trail Importer, a transitions meta-network and a trails dynamic meta-
network are created incorporating the full set of egos and paths contained in the fields.
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1 Ego MName,City,Purpose,Time Period String,Date

2 IAhdam,Pittsburgh,Home, Rk, &/4/2000 Darla,bAtlanta,Home, L, 6/4/2000

Z Ldam,Seattle,Business,B,&6/5/2000 Darla,New York,Business,B,&/5/2000
4  LAdam,Seattle,Business,C,&6/6/2000 Darla,New York,Pleasure,C,&/6/2000
5 IAhdam,Bo=ston,Business, D, &/7/2000 Darla,New York, Fleasure,D,&/7/2000
& IAhdam,Bo=ston,Busines=s, E, &6/8/2000 Darla,bLtlanta,Bu=siness,E, 6/8/2000
7 Lhdam,Boston,Business, F, &6/9/2000 Darla,Boston,Business, F, 6/9/2000

8 Adam, Pittsburgh, Home, G, 6/10,/2000 Darla,Boston,Business, G, 6/10/2000
4 Barbara,Boston,Home,h,&6/4/2000 Earl, Pnoenix,Business, b, 6/4/2000
10 Barbara,MNew York,Business,E,6/5/2000 Earl, Phoenix,Business, B, 6/5/2000
11 Barbara,Pittsburgh,Business,C,&6/6/2000 Earl, Phoenix,Business, C, 6/6/2000
12 Barbara,Pittsburgh,Business,D,&6/7/2000 Earl,HNew York,Business,D,&6/7/2000
13 Barbara,Boston,Business,E, 6/8/2000 Earl,&tlanta,Business,E, 6/8/2000
14 Barbara,Boston,Business,F,&/9/2000 Earl,4tlanta,Business,F, 6/3/2000
15 Barbara,Boston,Home, G, 6/10/2000 Earl,Boston, Home, G, 6/10/2000

16 Carl,Phoenix,Business,B, 6/5/2000

17 Carl,Phoenix,Pleasure,C, &/6/2000

Trail data (file "Travel _2000.csv")

Trail data for five individuals over a period of a week. The individual records indicate the agent's
location and purpose (task) on one day.

The two column layout in the image above is for display purposes, the actual file contains a single
column of records. Note the shaded area for "Carl", which contains only two data records instead of
the seven for other agents. Incomplete data of this nature is allowable (whether it represents missing
data or an ego, such as a new hire, entering or leaving the data set).

et

Ego Name,Home City, Years Employed, Assignment
Adam, Pittsburgh, 4, Customer Service

Barbara, Boston, 14, CEQ

4 Carl,Phoenix, 0, Technical Staff
Darla,Boston, 5, Technical Staff
Earl,Boston, 10, CFO

a

(W]

LA

()]

Attribute data (file "Travel_2000 - Attributes.csv")

Attribute data for each of the Ego agents in the trail data file. The first column contains the ego
name and the remaining columns contain information about the attributes. Note that the attribute
data is not timestamped; values apply to the agent for the entire period.

To start the import, open the Data Import Wizard: from the command menu select the Import Wizard
with File > Data Import Wizard (or type Ctrl+w in the ORA editor pane).
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What would you like to do? Description

a, Import single-mode table data (.csv or tab delimited) with a single ego node
column and one or more state columns. Transition links are created for an ego

AK Design a meta-network based on the change of values in each state column from one time period to the
[=l-Import Excel or text delimited files next.

‘K Rectangle of link values (matrix)
-5 Table of network links

~EX Table of node attributes Sample
Ex_ Advanced table
BN 5 importer, |Ego Hame | city
+-Import from another analysis tool |Adam ‘ Pittsburgh
+-Import XML network data
+Import other data formats
~F& Import Email |Adam ‘Eoston
’*K Import from a database

|Hdam ‘Seattle

| Bob ‘ Boston

| Bob ‘ Mew York

| Bob ‘ Fittsburgh

| Carl ‘ Phoenix

In the left pane (What would you like to do?) expand Import Excel or text delimited files (click the
[+] button to the left) and select Trail importer or type "trail" into the text area below What would
you like to do?. With Trail importer selected, click [ Next > ]. The first Trail importer dialog will
open.

Use the data import dialog to import trail and attribute data from a file or files. The imported data
is held in temporary storage prior to meta-network creation allowing multiple files to imported in
succession and amalgamated into a single collection of trails.
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Select a format and then one or more files to import:
Trail data ¥ | C:\DRA-NetScenes\Examples\Data Import\Trail Data\Travel_2000.csv

Use the Ego and timestamp tab to define how to extract ego nodes and how to timestamp the trail. Choose one or more
State Info tabs to choose columns with states through which the ego moves.

Ego and timestamp | State Info | B3 State Info Add State

Specify the Ego nodeset:

Modeset Class: :Agent v:

Modeset ID: Agent
Specify how to determine the Ego node for each row:
@ column: Ego Name -

I ) Fixed name:

Specify how to define the Timestamp for each row:

@ column: Date v.:Date pattern v: MM/ dd/yyyy -

(") File is sorted increasing by time

Create new Ego nodes during import [ Clear Dataset ] | Import Files |

[ Cancel H < Back ” Mext = ] Finish

NOTE : These steps in this dialog should initially be performed line by line from top-bottom,
working from left to right on each line. In many cases the selection above (or to the left) will be
used by ORA to create the steps and options presented below. Once parameters are set, they can
be adjusted individually but following lines should be examined to determine if they have been
affected by a change.

Select a format and then one or more files to import:

Format Selector - Use the pulldown menu to indicate the type of file to import. Note that you
may import more than one file before generating networks and the files may be of different

types.

Trail data - The input file or files contains transition information about one or more Egos
with implicit or explicit time ordering information. In the image above, trail data has been
selected, prior to opening the example's trail data file "Travel 2000.csv".

Attribute data - The input file or files contains an ego node column and columns
containing additional data about the ego nodes.

File Selector - After choosing the format type, use the [ Browse ] button to open a file
browser. Navigate to a file containing trail or attribute data, select a file or files, and click

[ Open ]. ORA will scan the file for information to use in the next steps. In the image above
the file "Travel_2000.csv" is entered; the attribute file "Travel_2000 - Attributes.csv" (not
shown) is also used in the example.
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NOTE : When selecting multiple files for simultaneous input, the file contents must use
identical identifiers (e.g. the Ego nodeset column header value must be the same) and use
same content format for fields selected for processing. For example Excel's internal date
representation is a single number that is automatically converted for display to the user
according to the cell display setting; this format is not equivalent to a textual representation in
a CSV file although the presentation may appear identical. If a format conflict occurs, process
the files separately, adjusting input parameters as needed. For example, by processing CSV
and Excel files separately, the Timestamp format can be set to Date pattern and Excel dates
respectively.

The center area of the dialog will change based on the file format selected:

Trail data File Type Selected

Use the Ego and timestamp tab to define how to extract ego nodes and how to timestamp the trail. Choose one or more
State Info tabs to choose columns with states through which the ego moves.

Ego and timestamp | State Info | [E State Info Add State

Specify the Ego nodeset:
MNodeset Class: | Agent -
Modeset ID: Agent

Specify how to determine the Ego node for each row:

@) Column: Ego Name -

Fixed name:

Specify how to define the Timestamp for each row:

@) Column: |Date « ||Date pattern || MM/dd/yyyy -

File is sorted increasing by time

Use the Ego and timestamp tab to define how to extract ego nodes and how to timestamp
the trail. Choose one or more State Info tabs to choose columns with states through with
the ego moves.

In the tab area below, use the Ego and timestamp and one or more State Info tabs to
describe the location and ego and state data in the input file.

Ego and timestamp Tab - This tab is used to identify the Ego and timestamp sources for
the trail data (note that the ego can either read from the input file or set by the user).
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Ego and timestamp | State Info | B3 State Info Add State

Specify the Ego nodeset:
Modeset Class: | Agent
Modeset ID: Agent

Specify how to determine the Ego node for each row:
@) Column: Ego Mame

Fixed name:

Specify how to define the Timestamp for each row:
@) Column: |Date » Date pattern ¥ | MM/dd/yyyy -

File is sorted increasing by time

Specify the Ego nodeset: Set the name and type of the Ego which will create trails
(an ego might be a person, vehicle, message, etc.)

Nodeset Class: From the pulldown, select one of ORA's standard nodeset classes
for the Ego nodeset (Agent in this example).

Nodeset ID: Enter the nodeset ID by typing into the text area. A default value is
automatically generated when the Nodeset Class is set. In this example, the
default ID of "Agent" was used.

Specify how to determine the Ego node for each row: Indicate how to identify the
Ego the trail data in the file is for.

Column:... Check this item if the Ego node id will be read from a column in the
file.

Ego Node Column Pulldown - Use the pulldown to the right to select the
column containing the Ego node ID. In this example the column "Ego Name"

is selected.

Fixed name:... Check this item if all the data in this file is for a single Ego and
you wish to enter the Ego node ID manually.

Text Area - Type the Ego's Node ID value in the text area to the right.
Specify how to define the Timestamp for each row:

Column:... Check this option when the timestamp is held in a column in the input
file.

Column Selection Pulldown... - Use the pulldown to select the column in the
trail data file containing time information. In this example the "Date" column
is selected. (The sample data also includes a "Time Period String" column
which identifies the time periods as letters "A".."G".)
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Timestamp Format Selection Pulldown - Select the timestamp format from
the following options:

Date pattern - The timestamp is formatted in a pattern (e.g. 2016, or 2012-
09-23) A "date" string contains quantitative time information. An additional
pulldown menu will appear to the right. Select the date format from the
options list below. In the example, "MM/dd/yyyy" is appropriate.

yyyy-MM-dd'T'"HH:mm:ssX
yyyy-MM-dd HH:mm:ssX
yyyy-MM-dd HH:mm:ss
yyyy-MM-dd

yyyy-MM

MM/dd/yyyy

EEE MMM dd HH:mm:ss ZZZZ yyyy

Note: Date strings are customizable by editing after selection, which
may permit input of files containing date formats not otherwise listed by
removing or reordering elements.

See Meta-Network Times from Outside ORA for more information on
time format and customization.

Time periods - The timestamp identifies time periods with 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.

Unix timestamp - The timestamp is in Unix internal time notation (the
number of seconds since 1970).

Excel dates - The timestamp is in Excel internal time notation.

File is sorted increasing by time - Check this option if the file is sorted in time
order from early to late (i.e. the file's Ego records in the file are in order from
early to late for each Ego); the records for an individual ego do not have to
adjacent as long as they are in time ascending order from top to bottom.

State Info Tab - This tab is used to describe a single column of trail information in
the selected input file(s). The example data contains two columns of trail
information so a second tab was added using the Add State tab, as shown in the
image below.
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Ego and timestamp | State Info | (§ State Info || Add State

State column: Choose how to record the trail:
City w | Create a new trail: - || City
Select state Nodeset Class: State Nodeset 1D
Location i w || City
UUse Entry state Node ID: Use Exit state Node ID:

Entry Exit

NOTE : One state column is required. Use the Add State tab to add additional
tabs. Use the [X] icon (&) to remove unneeded extra Add State tabs.

For each State Info tab enter the following information:

State column: Using the pulldown below, select the column in the input file
containing the trail information. In the image above the "City" column was
selected (the second state tab selected the "Purpose” column).

Choose how to record the trail: Use the two fields below to indicate if the data
is for a new or existing trail.

Trail Create/Append Pulldown - Select one of the following options:

Create a new trail: Use the data to create a new trail, use the Trail
Identifier Area value for the new trail identifier. (Since a single trail
data file was used for the example, this trail option was used.)

Add to an existing trail: Append the data to an existing trail, selecting
the append target in the Trail Identifier Area.

Trail Identifier Area - Use this area to set the Trail Identifier. The field
format will vary depending on the Trail Create/Append Pulldown value
selected.

If Create a new trail: was selected - A text area will open with the State
column entry entered automatically. The user can change this value as

desired by typing in the text area. (The generated value was employed

for the example.)

If Add to an existing trail: was selected - A pulldown is created with all
existing trail identifiers created by prior file inputs. Select the desired
trail.

Select state Nodeset Class: If a new trail is to be created, then from the
pulldown below select one of ORA's standard nodeset classes for the new
nodeset (Location in this example). If the trail data is to be added to an
existing trail, this control is inactive.
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State Nodeset ID - If a new trail is to be created, enter the nodeset ID by
typing into the text area below. The State column entry is entered
automatically inserted as a default. In this example, the default ID of "City"
was used. If the trail data is to be added to an existing trail, this control is
inactive.

Use Entry state Node ID: Check this option to insert a node to identify the
start of a trail. Once the entry state node ID option is checked, then text field
below can be used to change the default Node ID value of "Entry" by typing
in the text area.

Use Exit state Node ID: Check this option to insert a node to identify the end
of a trail. If the exit state node ID option is checked, then use the text field
below to change the default Node ID value of "Exit" by typing in the text area.

NOTE : The entry and exit node IDs are particularly useful in presenting
visualizations of sequential time periods where the start and end of trails
may not be easily recognized.

Add State Tab - Click to add a State Info tab before the Add State tab (note the
presence of a second tab in the example illustration above as the example input has
two state columns "City" and "Purpose").

NOTE : Added state tabs can be deleted by using the [X] icon (ﬁ) in the tab. The
first state tab is required and cannot be deleted..

Attribute data File Type Selected

Select a format and then one or more files to import:

-Attribute data -] C:\DRA-MetScenes\Examples\Data Import\Trail Data\Travel_2000 - Attributes.csv

Select the column that contains Ego Mode IDs and one or more attribute columns to import.

Select the column that has the Ego node IDs:
'Ego Mame |

Select the columns with Ego attribute values:

Q
1-Ego Mame 2-Home City 3-Years Employed 4-Assignment

ID: Ego Mame JIvs Home City ID: Years Employed D Assignment
Type: :Text Category v: Type: :'I'ext Category v: Type: . Type: :'I'ext Category v:
DAIIow multiple values? DAIIow multiple values? DAIIow multiple values? DAIIow multiple values?

’ Select All l ’ Select None ]

Create new Ego nodes during impert [ Clear Dataset ] ’ Import Files
’ Cancel ] [ < Back ] ’ Next = ] Finish
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Select the column that contains Ego Node IDs and one or more attribute columns to
import.

Select the column that has the Ego node IDs: Use the pulldown menu below to select
the column containing the Ego node IDs. The ID will be used as a match key to add
attribute data to existing egos and to create new ego nodes where needed.

Select the columns with Ego attribute values: ORA will display all column headers in
the attribute file(s); the Ego Node ID column will be grayed out. The remaining
columns can be selected as containing attribute data. Unselected columns are ignored.
(The example attribute file contains three attribute columns, "Home City", "Years
Employed", and "Assignment" in addition to the Ego Node ID column "Ego Name".)

e Text Search Area - Type a word or phrase to search the column headers.
The list of columns will be updated dynamically to show only entries that contain
the search string (i.e. the search is for a partial or exact match). Clearing the search
area will restore the full list.

Column Entries - For each column in the input file a column entry is presented. The
Ego node ID column will be grayed out. (Note that searching will hide non-matching
entries.)

Column title - The column header is listed; to select the column for import as
attribute data, check the box next to the column title.

ID: The name for the attribute in ORA. The column header is automatically
entered as the default value. Type into the text area to the right to change the
value.

Type: Use the pulldown to set the attribute type one of a predefined set of types.
The attribute type identifies the field contents for certain ORA tools.

Text

Text Category
URI

Number Category
Number

Date

Allow multiple values? - Check to accumulate all values when a given ego has
more than one record of attribute data. If not checked, the last record for the ego
will be used. Note that this argument only affects cuamulative processing of
multiple attribute records. Multiple values in a single attribute record are always
read as such (e.g. if the hobby column in the last record for ego contains the
values "tennis;mountain biking;cribbage" the hobby attribute will be set to
include these three values even if the multiple values argument is unchecked).

[ Select All ] - Click this button to select all columns in the file as containing

attributes except the Ego Node ID column. (Note that entries hidden by searching
will still be selected.)
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[ Select None ] - Click this button to unselect all columns.

Create new Ego nodes during import - Check this item to create new ego nodes while
importing trail data. Uncheck to only import trails and attributes for existing ego nodes (i.e.
nodes already created by reading attribute or trail data files).

NOTE : When reading attribute data, any new attribute columns selected will cause the
corresponding attributes to be created in ORA even when no ego matches are found in the
input file (the attribute values will be blank).

[ Clear Dataset ] - Click this button to clear all data previously read. Any networks already
created and present in the Meta-Network Manager will be retained. (The importer will also
retain the entered argument values where appropriate.)

[ Import Files ] - Click this button to process the file or files selected. After processing the
input file, you may select additional files and add them to the data already held in memory. (In
the example, two files, the trail data file "Travel_2000.csv" and the attribute file "Travel 2000
- Attributes.csv" were imported in succession before any meta-networks were created in the
following network creation dialog.)

NOTE : After importing a given input file or file(s), you may wish import additional files
before creating meta-networks. Simply return to the top of the dialog, select additional
file(s) and set the parameters as needed.

WARNING : Importation is cumulative. If the same trail data file is imported more than
once, the links will be incremented each time the file is imported until [ Clear Dataset ] is
applied.

After reading in all trail and attribute data, click [ Next > ] to continue to advance to the
network creation dialog. (Alternatively, click [ < Back ] return to the Data Import Wizard
initial dialog to select a different option or [ Cancel ] to abort the import.)

Use the network creation dialog to create networks from the previously imported trails data. Note
that you may create more than one network from the imported data and the existing data may be
augmented or replaced by returning to the prior file input dialog.
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Import Data into ORA

Select one or more Ego nodes to analyze by selecting the trails to consider and the states to pass through.

Select Ego Nodes | Select Trails | Select State Nodes | Select Options

Contains «

Mode ID Assignment = |Home City Years Emp... =
Adam Customer Se... |Pittsburgh 4
Barbara CEC Boston 14
Carl Technical Staff | Phoenix
Darla Technical Staff |Boston
Earl CFO Boston

AeEEE |

Select/Clear All Select/Clear Visible 5/ 5 Selected, 5/ 5 Visible

Goncl ) (<o )| e

Select one or more Ego nodes to analyze by selecting the trails to consider and the states to
pass through.

The tab area allows the user to select which trail elements will be included in the created
networks.

Tab Area

Select Ego Nodes Tab - Select one or or more ego node for the network (at least one ego
node must be selected). Unselected nodes will not be included in any generated meta-
network. Initially all egos are selected.

Select Ego Nodes | Select Trails | Select State Nodes | Select Options,
Q :Contaln,s v:
Mode ID = |Assignment = |Home City = [Years Emp...™
Adam Customer Se... |Pittsburgh 4
Barbara CED Boston 14
Carl Technical Staff |Phoenix 0
Darla Technical Staff |Boston 5
Earl CFO Boston 10
Select/Clear All Select/Clear Visible 5/ 5 Selected, 5/ 5 Visible
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In the example, all ego nodes were selected.

You may find ego nodes by searching and select multiple nodes by using the controls in
this tab. For a short tutorial on search features, including additional options, see 9.2

Searching, Sorting, Filtering and Selecting Nodes on the QuickStart Main Interface
page.

Selection

Individual Selection - To select individual nodes, place a check mark in the left-
hand box.

Multiple Selection - To select multiple nodes, use the controls at the bottom of the
Editor pane:

Select/Clear All - Checking this box selects all nodes (whether the node is
currently displayed or not; items hidden by searching, filtering 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 or filtering are not selected). This permits selection of all nodes
found by searching and filtering. Unchecking the box deselects just the displayed
nodes.

Searching - Operations to find ego nodes.

T Text Search Area - Search for ego nodes. Type one or more search words
separated by a space. The results of the search changes the list of nodes to show any
records which contain matching text. Searching is case insensitive. All fields
(including attribute data) is searched. The match policy can be varied by the user
(see below). Use quotation marks to search for a phrase (spaces are treated as part of
the search).

[ Contains ¥ ]/[ Equals ¥ ] - This button controls the text match policy. Contains

matches all 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).
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Sort/Filter Options - Operations to organize and find ego nodes.

Column Sort - The displayed list of nodes can be sorted by clicking on a 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 ascending.
A second click sorts the list in descending order. Clicking a different column header
will re-sort the list based on that column's content.

Column Filter - Individual 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. Select the Filter tab.

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 selection of a range
of values. This filter technique provides a convenient way to filter columns with a
large number of diverse entries. The filter menu allows construction of a logical
comparison; line items matching the comparison will be displayed, all other lines
hidden.

Select Trails Tab - Select one or or more trails for network (at least one trail must be
selected). Unselected trails will not be included in any generated meta-network. Initially all
trails are selected (the default was used for the example).

Select Ego Nodes| Select Trails | Select State Nodes | Select Options

Include? Trail ID Target Modeset C... Target Modeset ID  Target Node Count
v City Location City 5]
v Furpose Task Furpose 3

The trails are listed, one per line, in the display area. To select a trail, check the box in
the Include? column for that line. To deselect a trail, uncheck the box.

NOTE : Searching and filtering options are not available in this tab.

Select State Nodes Tab - Select state nodes for the network (at least one state node must be
selected). Unselected state nodes will not be included in any generated meta-network. Note
that the state nodes for each trail are listed under separate sub-tabs. Initially all nodes are
selected (the default was used for the example).
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' Select Ego Nodes | Select Trails | Select State Nodes! Select Options

City | Purpose

Contains +

L

P

MNode ID -
Pittsburgh
Seattle

Boston

Mew York

Phoenix
Atlanta

SISISISSS

Select/Clear all Select/Clear Visible &/ 6 Selected, 6 [ 6 Visible

A separate sub-tab is created for each trail with the state nodes listed, one per line, in
the display area. To select a trail, click the tab entry. To select a state node, check the
box in the Include? column for that line. To deselect a trail, uncheck the box.

Searching and selection controls apply independently to each state node sub-tab (e.g.
the Select/Clear All option shown above will only affect nodes in the City sub-tab; the
Purpose nodes must be changed independently by selecting the Purpose sub-tab). For
information on selecting, searching and filtering see Select Ego Nodes above.

Select Options Tab - Define the meta-networks create from the imported data.

| Select Ego Nodes | Select Trails | Select State Nodes ; Select Options |

Dimensions to create: 1 State node separator: | *

4|

Transition duration: :Days v: 1
Remove gaps in the trail from filtered states
Create transitions meta-network: Transitions Day
Create trails dynamic meta-network: | Trails Day
|:| Start trails at same timestamp

|| Restart trail interval: 1

Trail Dimension - The trail dimension defines the number of state nodes which will be
concatenated together to define a transition unit. In the example data, cities are one of
the state nodesets. During the course of a week, agent Adam moves from Pittsburgh >
Seattle > Seattle > Boston > Boston > Boston > Pittsburgh. A dimension value of one
uses a single city to define the a transition so Adam on the fourth day transition would
be marked as "Boston". Using the dimension value of two would be "Boston*Seattle"
and a dimension value of 3 would yield "Boston*Seattle*Seattle". The concatenated
transition values are used for all networks and statistics.
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Note that higher dimension meta-networks can reduce the number of time frames in the
dynamic network, depending on the transition unit selected (see below), since two or
more state values must be concatenated before the first transition can be observed.

Dimensions to create: Specify the dimension of trails to create by typing one or more
integer numbers into the text area (dimension 1 is the default). Entering multiple
dimensions will create separate meta-networks for each dimension. Use semicolons
or spaces to separate integer dimension values. (In the example, the default value
was used.)

State node separator: Specify the separator to use between state nodes when
concatenating them for higher dimensions by typing into the text area. The default is
a single asterisk (*) however, multiple character separators are allowed. Use the
vertical bar (|) to use Markov notation.

Transition Unit - The transition unit defines the length of time that constitutes a time
slice. The transition unit sets the frame length for the generated trails dynamic meta-
network.

Transition duration: Set the time unit used in the generated networks. Select the
timestamp format from the pull-down list below. Then, if a date value has been
selected, set number of units using the number spinner to the right: use the up/down
arrows to change the value by 1 or type the value directly into the field.

For instance if "Days" is selected in the pulldown and a value 2 is entered the
transition duration is two days. (In the example shown, the unit is set to "Days" and
the units is set to one, matching the granularity of the input file which was a single
observation per day.)

Sequential - Ignores duration.
Years

Months

Days

Hours

Minutes

Seconds

Milliseconds

Remove gaps in the trail from filtered states - This option is available when
using fixed duration units (e.g. Sequential). When using fixed units and
filtering out some states, gaps are made in the sequential output. Check this
option to remove gaps and compress the trail. Keep it unchecked to see
skipped states.

Create transitions meta-network: Check to create a transitions meta-network in the
Meta-Network Manager. The transitions network summarizes the transitions during the
entire period covered by the data.

The entry in the text area to the right will be used to name the meta-network(s) (with

the dimension value added as a suffix to each meta-network). The default value
Transitions + Transition Duration Value is entered automatically. The user can change
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this value as desired by typing in the text area. (The generated value was employed for
the example.)

Create trails dynamic meta-network: Check to create a trails dynamic meta-network in
the Meta-Network Manager. The transition duration value set above plus the range of
time values in the trail data will determine the number of frames.

The entry in the text area to the right will be used to name the meta-network(s) (with
the dimension value added as a suffix to each meta-network). The default value Trails
+ Transition Duration Value is entered automatically. The user can change this value as
desired by typing in the text area. (The generated value was employed for the example.)

Start trails at same timestamp - Check to align all trails in the trails dynamic meta-
network at the first timestamp in the network (this will alter time values stored in the
created dynamic meta-network for any trails moved however the imported data held
in temporary storage is not altered, allowing creation of additional meta-networks
with unadjusted trails if desired).

Restart trail interval - Check to restart the Ego trail each time the interval between
consecutive states exceeds the restart interval. For Sequential trails, this is the
number of states. For Dated trails this is the number of transition durations (e.g. 3-
days, 1-month, 2-weeks).

After setting the input options, processing the input files, and setting the network creation options
click the [ Finish ] button to create the meta-networks. The dialog will remain open, allowing
additional networks to be created with changed options. (Alternatively, click [ < Back ] return to
the file input dialog to read additional trail and attribute data or use the [ Cancel ] to abort the
import.)

Special Considerations

As noted above, the input data needs to either be ordered by time or include time information.

References

None.
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Import from Other Network
Analysis Tools

Use the Data Import Wizard to import network data from files in formats used by other network
analysis tools:

UCINET (text or binary) - Import data from UCINET, a software package for the analysis of
social network data.

Pajek - Import data from Pajek, a program package for analysis and visualization of large
networks.

Analyst's Notebook - Import data from Analyst's Notebook, a software product from IBM used
for data analysis and investigation.

Pen-Link - Import data from Pen-Link, a telecommunications intelligence and analysis software
suite.

Pathfinder - Import data from Pathfinder, a software package designed to create networks from
proximity data.

ThingFinder - Import data from ThingFinder, a tool that analyzes text and automatically
identifies and extracts key entity types.

PersonalBrain - Import data from PersonalBrain, an application to create diagrams, networks or
simply sketch out your thoughts.

CmapTools - Import data from the CmapTools, programs used to construct, navigate, share and
criticize knowledge models represented as concept maps.

Palantir XML - Import information in the interchange format for data derived by Palantir tools.
C3TRACE - Import data from C3TRACE, a modeling tool used to conduct "what if" analyses of
alternative organizational, personnel, and system configurations, all as a function of information
flow and information quality:

Model - Import a C3TRACE model.

Communication Details report - Import a C3TRACE Communications Details report.

Pythia - Import data from Pythia, a tool to create timed influence net models.

CAESAR III - Import data from CAESAR III, an application for the design of decision making
organizations at the operational and tactical levels.
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E:E Import from UCINET

Description
UCINET has been supported for many years, for both import and export.

Input

UCINET employs several data formats. The file extension is used by ORA to determine the file
type.

* CSV - File extension .csv.
* UCINET Text - File extension .dl.
* UCINET Binary - File extensions .##h (header) and .##d (body)

UCINET Text

The UCINET Text protocol (.dl extension) is a flexible language for describing data and itself
encompasses a number of different formats. Three of these formats - nodelist, edgelist and
fullmatrix. nodelist is a file with node descriptions. edgelist is a file with link descriptions.
fullmatrix is a file which contains both.

NOTE : The Italicized text is for reference only.

DL

FORMAT = FULLMATRIX The type of data
N = 3 The Number of Nodes

NM = 1 The Number of Matrices

LABELS: Node Names

ALPHA

BRAVO

CHARLIE

MATRIX LABELS: Matrix names
FRIENDS

DATA: The Actual Data
001
110
101

Result

The UCINET input file(s), rendered as an ORA meta-network. See also the example under
Procedure below.
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Procedure

In this example, a notional software company is described with four networks. Each network is
contained in a separate pairs of UCINET binary format files. All four files are imported at the same
time to create a meta-network.

Open the Data Import Wizard: from the command menu select the Import Wizard with File > Data
Import Wizard (or type Ctrl+w in the ORA editor pane).

What would you like to do? Description

2, Import and combine network files to create a meta-network. The files can be in
any of the following formats: CSV (.csv), UCINET text (.dl), and UCINET binary
(.##h/d). The file extension is used to determine the file format.

ﬁ}\ Design a meta-network
FHHImport Excel or text delimited files
[=-Import from anather analysis toal

B
-E&, Pajek

5%, Analyst's Notehook
~E&_ Pen-Link

~Ex Pathfinder

~E&_ Thing Finder

5% PersonalBrain

~E&_ CmapTools

~E&, Palantir XML
[+-C3TRACE

E:kﬁ. Pythia

~EX_ CAESAR III
H-Import XML network data
F-Import other data formats
~5&, Import Email

5% Import from a database

=151

From the dialog box select Import from another network analysis tool > UCINET (text or binary).
Click [ Next > ]. (Alternatively, click [ Cancel ] to abort the import.)

a1 Import Data into ORA-NetScen E

Select a destination: a new meta-network, or adding to an existing meta-network.

u.:!é:.' Create a new meta-network with name: software company

Add to the existing meta-network:

’ Cancel ” = Back “ Next> | Finish

Select a destination: a new meta-network, or adding to an existing meta-network.
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Create a new meta-network with name: Check this option to create a new meta-network. If
desired, then enter a meta-network name in the text area to the right (a default name is provided
by ORA). In this example, the new meta-network option was selected and a new meta-network
name "software company" has been entered.

Add to an existing meta-network: Check this option to append the file contents to an existing
meta-network opened in ORA, then select a meta-network from the pulldown menu to the right.

After selecting the target meta-network, click [ Next > ]. (Alternatively, click [ < Back ] return to the
Data Import Wizard initial dialog to select a different option or [ Cancel ] to abort the import.)

&1 Import Data into ORA-NetScenes M

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

Import file: ... ols\Ucinetisoftware_company\software_company_UCIMNET-agent-agent #th :

Source type: :ﬁ«gent v: Target type: :Agent v: E

Mame: Agent Mame: Agent

Metwork Mame: Agentx Agent

Import file: ... cinetisoftware_company\software_company_UCIMNET-agent-knowledge #th

Source type: :ﬁ«gent v: Target type: :Knnwledge v: &
Mame: Agent Mame: kKnowledge

Metwaork Mame: Agentx Knowledge

Impaort file: ... ols\Ucinetisoftware_company\software_company_UCINET-agent-task ##h

111

Source type: :Agent v: Target type: :Task v: ﬁ
Mame: Agent Mame: Task

Metwork Mame: Agentx Task

Impaort file: ... cinet\software_company\software_company_UCIMNET-knowledge-task ##h

Source type: :Knnwledge v: Target type: Task """"""""""" v: ﬁ

Mame: Knowledge Mame: Task

Metwaork Mame: Knowledge x Task

Click to import from anaother file ] -

[ Cancel ” = Back Mext =
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Locate and describe each input file or file pair. Four file pairs are used in the example.

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

Import file: Use the [ Browse ] button to open a file browser. Navigate to a file containing a
UCINET network, select the file and click [ Open ]. Based on the file type, the options below
are adjusted.

Note: For UCINET Binary format files, select one of the file pair (either the head or body).
ORA will locate the corresponding file, which must be co-located and use an identical file
name with the appropriate file extension.

Character Delimited File Description — Describe the contents of character delimited files
(e.g. CSV). In the example, these options are not used as the input file is not character
delimited (the fields therefore do not appear in the image above.)

File has source headers Check if the file contains labels for the source data.
File has target headers Check if the file contains labels for the target data.

File delimited by: Set the delimiter character for the file. The default is the comma (',")
character.

Nodeset Class Description — Set the nodeset class values for the source and target.

Source type: From the pulldown list, select the nodeset class for the source. For the first
file in the example, the source nodeset class is agent.

Name: Set the source nodeset name. ORA will generate a default nodeset name based
on the nodeset class. The user may alter or replace the nodeset name in the text area. In
the example, the generated name was used.

Target Type: From the pulldown list, select the nodeset class for the target. For the first file
in the example, the target nodeset class is agent.

Name: Set the target nodeset name. ORA will generate a default nodeset name based on
the nodeset class. The user may alter or replace the nodeset name in the text area. In the
example, the generated name was used.

Create new nodes Check to create new nodes in the meta-matrix when new values are
found in character delimited files. In the example, this option is not used as the input file is
not character delimited (the item therefore does not appear in the image above.)

Network Name: Set the network name. ORA will generate a default network name based on

the nodeset description. The user may alter or replace the matrix name in the text area. In the
example, the generated name was used.
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[ Click to import from another file ] Click this button to add an additional file description to the
dialog. In the example, three additional files were entered.

After selecting and describing the input files, click the [ Finish ] button to begin the import process.
(Alternatively, click [ < Back ] return to the meta-network selection dialog or [ Cancel ] to abort the
import.)

If the import process completes successfully, a new meta-network will appear in the Meta-Network
Manager pane.

&5 Meta-Network Manager ﬁ
__—‘

Meta-Network Manager ¢ X

=B+ e84 1cta MNetwork

ooo Agent: size 16
ooo Knowledge : size 19
ooo Task: size 24

*1® Agentx Agent
*3® Agentx Knowledge
*1° AgentxTask
*1® Knowledge x Task

P} Y
[ v I s |
w3z

After the import process is complete, the resulting meta-network displayed in the Meta-Network
Manager pane contains four networks and the requisite nodesets.

Special Considerations

None.

References

UCINET Software. (n.d.). Retrieved from https://sites.google.com/site/ucinetsoftware/home
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oo Import from Pajek

Description

Pajek is a program package for analysis and visualization of large networks.

Input

Pajek data is contained in a single file containing one or more networks (.net file extension).

Result

The Pajek input file contents, rendered as an ORA meta-network.

Procedure

Open the Data Import Wizard: from the command menu select the Import Wizard with File > Data
Import Wizard (or type Ctrl+w in the ORA editor pane).

What would you like to do?
Q3

“a

-5 Design a meta-network
--Impnr‘t Excel or text delimited files
[=-Impaort from another analysis tool
= %EI’ (text or binary)
~E&, Analyst's Notebook
-5, Pen-Link
4\ Pathfinder
5%, Thing Finder
5%, PersonalBrain
&, CmapTools
-5 Palantir XML
[+-C3TRACE
~E& Pythia
R, CAESAR III
F-Import XML network data
H-Import other data formats
-5 Import Email
-5 Import from a database

= l...[5

Description
Parse a single Pajek (.net) file into one or more Meta-networks.

In the left pane select Import from another analysis tool > Pajek. Click [ Next > ]. (Alternatively,

click [ Cancel ] to abort the import.)
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Za Import Data into ORA-NetScene ﬁ

Select a Pajek (.net, .paj) file to load and then click Finish.

Clsample_data\pajekisoftware_company.net

’ cancel ” = Back lext =

Click [ Browse ] and select the input file. After file selection is complete, click the [ Finish ] button
to begin the import process. (Alternatively, click [ < Back ] return to the Data Import Wizard initial
dialog to select a different option or [ Cancel ] to abort the import.)

If the import process completes successfully, a new meta-network will appear in the Meta-Network
Manager pane.

Special Considerations

None.

References

de Nooy, W., Mrvar, A., & Batagelj, V. (2018). Exploratory Social Network Analysis with Pajek:
Revised and Expanded Edition for Updated Software Third Edition. New York, NY, USA:
Cambridge University Press.

Mrvar A., & Batagelj V. (2019, September 1). Programs for Analysis and Visualization of Very
Large Networks: Reference Manual: List of commands with short explanation: version 5.08 [PDF
file]. Retrieved from http://mrvar.fdv.uni-lj.si/pajek/pajekman.pdf

Pajek: analysis and visualization of large networks. (n.d.). Retrieved from
http://mrvar.fdv.uni-lj.si/pajek/
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E:E Import from Analyst's Notebook

Description

Analyst's Notebook is a software product from IBM used for data analysis and investigation.

Input

Analyst's Notebook data consists of two comma separated value (CSV) files that are exported from
Analyst's Notebook: one containing entity information, and another containing link information.
Together these are used to create a meta-network with multiple nodesets and multiple networks.

Result

The Analyst's Notebook input files content, rendered as an ORA meta-network.

Procedure

Open the Data Import Wizard: from the command menu select the Import Wizard with File > Data
Import Wizard (or type Ctrl+w in the ORA editor pane).

What would you like to do? Description
| Import network data exported from Analyst Motebook.

u

’*K_ Design a meta-network
--Impnrt Excel or text delimited files
[=-Impart from another analysis tool
5%, UCINET (text or binary)
~E Pajek
-Ex_ Pen-Link
-Ex Pathfinder
-Ex_ Thing Finder
5%, PersonalBrain
-E&_ CmapTools
~E& Palantir XML
[+-C3TRACE
4}\ Pythia
~-E&, CAESAR I
H-Import XML network data
H-Import other data formats
-5 Import Email
-5 Import from a database

=[5
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In the left pane select Import from another analysis tool > Analyst Notebook. Click [ Next > ].
(Alternatively, click [ Cancel ] to abort the import.)

%% Import Data into ORA-NetScen u

Select a destination: a new meta-network, or adding to an existing meta-network.

'.{i_.' Create a new meta-network with name: software_company

I._:_.' Add to the existing meta-network: Cooperative Study

cancel ” = Back ” Mext = Finish

Select a destination: a new meta-network, or adding to an existing meta-network.

Create a new meta-network with name: Check this option to create a new meta-network. If
desired, then enter a meta-network name in the text area to the right (a default name is provided
by ORA). In this example, the new meta-network option was selected and a new meta-network
name "software_company" has been entered.

Add to an existing meta-network: Check this option to append the file contents to an existing
meta-network opened in ORA, then select a meta-network from the pulldown menu to the right.

After selecting the target meta-network, click [ Next > ]. (Alternatively, click [ < Back ] return to the
Data Import Wizard initial dialog to select a different option or [ Cancel ] to abort the import.)

£2 Import Data into ORA-NetScen u

Analyst Motebook data consists of two comma-separated-value files that are exported from Analyst
Motebook: one containing entity information, and another containing link information. Together these are
usedto create a meta-network with multiple nodesets and multiple networks.

Select the Entities file: Clsample_datalanalyst notebook\software_company-entities.csy

Type column :Nndeset Class v:

|dentity column :Nnde Mame v:

Label column :Nnde Title v:

Select the Links file: C:\sample_datalanalyst notebookisoftware_company-links.csy

Source identity column :Snurce entity
Target identity column :Targ et entity

Walue column  Link value

Metwork identity column :Netwnrk
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Analyst's Notebook data consists of two comma-separated-value files that are exported from
Analyst's Notebook: one containing entity information, and another containing link information.
Together these are used to create a meta-network with multiple nodesets and multiple networks.
In this example, input files for the software_company meta-matrix have been entered and the
columns containing relevant network data have been identified by selecting the appropriate
column headers.

Select the Entities file: The entity file will be used to create ORA nodes. Click [ Browse ] and
select the input file. After file selection is complete, ORA will read column headers. Using the
pulldown menus, identify the following data categories by selecting the appropriate column
header:

Type column (optional) Select a column containing nodeset class information. Type
information will be used to create nodes in separate nodesets, one per distinct type value. If
the type values correspond to standard ORA nodeset class values, that nodeset class will also
be assigned to the nodeset. Unrecognized values will be assigned to nodeset class unknown. If
no type information is provided, all nodes will be placed in a single nodeset of type unknown.

Identity column (required) Select a column containing node names. ORA requires unique
node names and will ignore duplicate identity values.

Label column (optional) Select a column containing node titles.

Select the Links file: The links file will be used to create node to node connections. Click
[ Browse ] and select the input file. After file selection is complete, ORA will read column
headers. Using the pulldown menus, identify the following data categories by selecting the
appropriate column header:

Source identity column (required) Select the column containing the source node for a link.
Values must correspond to those used in the type column selected for the entities file (see
Type column above).

Target identity column (required) Select the column containing the target node for a link.
Values must correspond to those used in the type column selected for the entities file (see
Type column above).

Value column (optional) Select the column containing the link value. If not provided, the link
weight will be set to 1.

Network identity column (optional) Select the column containing the network containing the
link. If not provided, all links will be created in a single network.

After selecting and describing the input files, click the [ Finish ] button to begin the import process.
(Alternatively, click [ < Back ] return to the meta-network selection dialog or [ Cancel ] to abort the

import.)

If the import process completes successfully, a new meta-network will appear in the Meta-Network
Manager pane.
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Special Considerations

None.

References

IBM. (n.d.). IBM i2 Analyst's Notebook. Retrieved from
https://www.ibm.com/us-en/marketplace/analysts-notebook
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E:E Import from Pen-Link

Description

Pen-Link is a telecommunications intelligence and analysis software suite.

Input

A Pen-Link file (file extension .csv).

Result

Not available at this time.

Procedure

Open the Data Import Wizard: from the command menu select the Import Wizard with File > Data
Import Wizard (or type Ctrl+w in the ORA editor pane).

What would you like to do? Description
& | Data from PenLink.

]

4\ Design a meta-network
--Impnr‘t Excel or text delimited files
l_;__}--lmpnr't from another analysis tool
~E&, UCINET (text or binary)
%K Pajek
~E&, Analyst's Notebook
B Pathfinder
-E&_Thing Finder
£, PersonalBrain
~E&, CmapTools
~E&, Palantir XML
[H-C3ITRACE
4\ Pythia
~E&, CAESAR III
F-Import XML network data
F-Import other data formats
5% Import Email
R Import from a database

=...J5]

In the left pane select Import from another analysis tool > PenLink. Click [ Next > ]. (Alternatively,
click [ Cancel ] to abort the import.)
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&3 Import Data into ORA-NetScen u

Select one or more Pen Link files and then click Finish.

CAORA-Met3cenes\ExamplesiData ImportiOther Analysis Tools\Pen-Link

[ Cancel ” = Back ] et =

Click [ Browse ] and select the input file. After file selection is complete, click the [ Finish ] button
to begin the import process. (Alternatively, click [ < Back ] return to the Data Import Wizard initial
dialog to select a different option or [ Cancel ] to abort the import.)

If the import process completes successfully, a new meta-network will appear in the Meta-Network
Manager pane.

Special Considerations

None.

References

None.
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E:E Import from Pathfinder

Description

Pathfinder is a software package designed to create networks from proximity data.

Input

A Pathfinder file (file extension .lo).

Result

Not available at this time.

Procedure

Open the Data Import Wizard: from the command menu select the Import Wizard with File > Data
Import Wizard (or type Ctrl+w in the ORA editor pane).

What would you like to do? Description
e Data for Path Finder.

\..-

A}\ Design a meta-network
[+-Impaort Excel or text delimited files
l?_}--lmpnr‘t from another analysis tool
~E&, UCINET (text or binary)

- Ex, Pajek

-Ex Analyst's Notebook
~Ex, Pen-Link

~Ex, Thing Finder

4\ PersonalBrain

-E&, CmapTools

-E& Palantir XML
[+-C3TRACE

LK Pythia

~EX, CAESAR III
F-Import XML network data
H-Import other data formats

4\ Import Email
-5, Import from a database

(e I |

In the left pane select Import from another analysis tool > Path Finder. Click [ Next > ].
(Alternatively, click [ Cancel ] to abort the import.)
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&2 Import Data into ORA-NetScen u

Select one or more Path Finder files and then click Finish.

CADRA-Met3Scenes\Examples\Data ImportiOther Analysis Tools\Pathfindersoftware_company.lo

[ Cancel ” = Back ] lext =

Click [ Browse ] and select the input file. After file selection is complete, click the [ Finish ] button
to begin the import process. (Alternatively, click [ < Back ] return to the Data Import Wizard initial
dialog to select a different option or [ Cancel ] to abort the import.)

If the import process completes successfully, a new meta-network will appear in the Meta-Network
Manager pane.

Special Considerations

None.

References

Pathfinder Networks. (n.d.). Retrieved from http://www.interlinkinc.net/index.html

Schvaneveldt, R. W. (Ed.). (1990). Pathfinder associative networks: Studies in knowledge
organization. Norwood, NJ, USA: Ablex Publishing Corporation. Retrieved from
http://interlinkinc.net/PFBook.zip
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E:E Import from ThingFinder

Description

ThingFinder is a tool that analyzes text and automatically identifies and extracts key entity types.

Input

A ThingFinder file.

Result

Not available at this time.

Procedure

Open the Data Import Wizard: from the command menu select the Import Wizard with File > Data
Import Wizard (or type Ctrl+w in the ORA editor pane).

What would you like to do? Description
2 Data from ThingFinder.

)

L}\ Design a meta-network
--Impnr‘t Excel or text delimited files
E}--Impnr‘t from another analysis tool
-E& UCINET (text or binary)
-E& Pajek

4\ Analyst's Notebook

4\ Pen-Link

4\ Fathfinder

-5&, PersonalBrain

5%, CmapTools

-E&, Palantir XML

[+-C3TRACE

4\ Pythia

~ER, CAESAR III

H-Import XML network data
H-Import other data formats

£, Import Email

~£&_ Import from a database

(|

In the left pane select Import from another analysis tool > Thing Finder. Click [ Next > ].
(Alternatively, click [ Cancel ] to abort the import.)
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&3 Import Data into ORA-NetScen E

Select one or more Thing Finder files and then click Finish.

CAORA-MNetScenes\ExamplesiData ImportiOther Analysis Tools\ThingFindensoftware_company

[ Cancel ” = Back ] et =

Click [ Browse ] and select the input file. After file selection is complete, click the [ Finish ] button
to begin the import process. (Alternatively, click [ < Back ] return to the Data Import Wizard initial
dialog to select a different option or [ Cancel ] to abort the import.)

If the import process completes successfully, a new meta-network will appear in the Meta-Network
Manager pane.

Special Considerations

None.

References

None.
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E:E Import from PersonalBrain

Description

PersonalBrain is an application to create diagrams, networks or simply sketch out your thoughts.

Input

A PersonalBrain file (file extension .xml).

Result

Not available at this time.

Procedure

Open the Data Import Wizard: from the command menu select the Import Wizard with File > Data
Import Wizard (or type Ctrl+w in the ORA editor pane).

What would you like to do? Description

Q, Import a collection of Personal Brain files into a single meta-network.

4‘\_ Design a meta-network
[-Import Excel or text delimited files
[=FImport from another analysis tool
5%, UCINET (text or binary)
-E&, Pajek

4‘\_ Analyst's Notebook

~Ex, Pen-Link

5% Pathfinder

& Thing Finder

4‘\_ CmapTools

~E& Palantir XML

[+ C3TRACE

4'\ Pythia

&, CAESAR III

F-Import XML network data
H-Import other data formats

4‘\_ Import Email

-E&, Import from a database

-

In the left pane select Import from another analysis tool > PersonalBrain. Click [ Next > ].
(Alternatively, click [ Cancel ] to abort the import.)
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%o Import Data into ORA-NetScen u

Select one or mare Persanal Brain files and then click Finish. The files will all be parsed into a single meta-network.

CAORA-MetScenes\Examples\Data ImporfiOther Analysis Tools\PersonalBrain

[ cancel ” = Back I

Click [ Browse ] and select the input file. After file selection is complete, click the [ Finish ] button
to begin the import process. (Alternatively, click [ < Back ] return to the Data Import Wizard initial
dialog to select a different option or [ Cancel ] to abort the import.)

If the import process completes successfully, a new meta-network will appear in the Meta-Network
Manager pane.

Special Considerations

None.

References

Softonic. (n.d.). PersonalBrain. Retrieved from https://personalbrain.en.softonic.com/
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E:E Import from CmapTools

Description

CmapTools are programs used to construct, navigate, share and criticize knowledge models
represented as concept maps.

Input

Cmap data is contained in XML format files (.cxl file extension).

Result

The CmapTools input file contents, rendered as an ORA meta-network.

Procedure

Open the Data Import Wizard: from the command menu select the Import Wizard with File > Data
Import Wizard (or type Ctrl+w in the ORA editor pane).

What would you like to do? Description

2, Parse the CXL representation of one or more CmapTools files into a
meta-network

4\ Design a meta-network
[-Import Excel or text delimited files
I_f_I--Impnr‘t from another analysis tool
~E&, UCINET (text or binary)
GK Pajek

-5, Analyst's Notebook

~E&, Pen-Link

-E&, Pathfinder

-5 Thing Finder

5%, PersonalBrain

58 Palantir XML

[+H-C3TRACE

4'\ Pythia

~E{ CAESAR TII

H-Import XML network data
H-Import other data formats

& Import Email

~R&_ Import from a database

(e I |
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In the left pane select Import from another analysis tool > CmapTools. Click [ Next > ].
(Alternatively, click [ Cancel ] to abort the import.)

%% Import Data into ORA-NetScen u

Select one ore more CMapTools XML files that are in CXL format and then click Finish.

Chsample_data\cmaptoolsisoftware_company.cxl

Click [ Browse ] and select the input file. After file selection is complete, click the [ Finish ] button
to begin the import process. (Alternatively, click [ < Back ] return to the Data Import Wizard initial
dialog to select a different option or [ Cancel ] to abort the import.)

If the import process completes successfully, a new meta-network will appear in the Meta-Network
Manager pane.

Special Considerations

None.

References

Institute for Human & Machine Cognition (IHMC). (n.d.). Cmap. Retrieved from
https://cmap.ihmc.us/
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5 Import Palantir Data

Description

Palantir data is information derived by Palantir tools in the Palantir XML interchange format.

Input

A Palantir data file (file extension .xml).

Result

Not available at this time.

Procedure

Open the Data Import Wizard: from the command menu select the Import Wizard with File > Data
Import Wizard (or type Ctrl+w in the ORA editor pane).

What would you like to do? Description

3, Parse the XML representation of Palantir data into a meta-network

‘}\_ Design a meta-network
--Impnrt Excel or text delimited files
=-Import from another analysis tool
~EX, UCINET (text or binary)
QK Pajek

~E&_ Analyst's Notebook

~Ex, Pen-Link

5%, Pathfinder

5% Thing Finder

~E&_ PersonalBrain

4‘\_ CmapTools

H-C3ITRACE

d}\ Pythia

~ER, CAESAR III

H-Import XML network data
t-Import other data formats

-R&_ Import Email

~F&_ Import from a database

=...[51

In the left pane select Import from another analysis tool > Palantir XML or select Import XML
network data > Palantir XML. Click [ Next > ]. (Alternatively, click [ Cancel ] to abort the import.)
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&3 Import Data into ORA-NetScen u

Select one ore more Palantir XML files that are in and then click Finish.

CAORA-Met3cenes\ExamplesiData ImportiOther Analysis Tools\Palantinsoftware_company.xml

| Cancel || <Back | Iext- Finish

Click [ Browse ] and select the input file. After file selection is complete, click the [ Finish ] button
to begin the import process. (Alternatively, click [ < Back ] return to the Data Import Wizard initial
dialog to select a different option or [ Cancel ] to abort the import.)

If the import process completes successfully, a new meta-network will appear in the Meta-Network
Manager pane.

Special Considerations

None.

References

Gordon-Schlosberg, A. (2008). Palantir XML Formats. Retrieved from
https://www.slideshare.net/palantirtech/palantir-xml-formats
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E:E Import from C3TRACE

Use the Data Import Wizard to import data from C3TRACE, a modeling tool used to conduct "what
if" analyses of alternative organizational, personnel, and system configurations, all as a function of
information flow and information quality.

Model - Import a C3TRACE model.

Communication Details - Import a C3TRACE Communications Details report.
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5 Import C3TRACE Model Data

Description

C3TRACE model data is a representation of a model from C3TRACE, a modeling tool used to
conduct "what if" analyses of alternative organizational, personnel, and system configurations, all as
a function of information flow and information quality.

Input

A C3TRACE model data file (file extension .xIs).

Result

Not available at this time.

Procedure

Open the Data Import Wizard: from the command menu select the Import Wizard with File > Data
Import Wizard (or type Ctrl+w in the ORA editor pane).

What would you like to do? Description
e | Parse the Excel spreadsheet representation of a C3Trace medel into a

u

meta-network

4‘\_ Design a meta-network
[+ Import Excel or text delimited files
I_f_}--Impnr‘t from another analysis tool
&, UCINET (text or binary)
~Ex, Pajek
~-E&, Analyst's Notebook
-5, Pen-Link
4\ Pathfinder
5%, Thing Finder
-5, PersonalBrain
&, CmapTools
-5, Palantir XML
= C3TRACE

~Ex_ Communication Details report
5%, Pythia
&, CAESAR III
F-Import XML network data
H-Import other data formats
B Import Email
~E&_ Import from a database

3l

364




In the left pane select Import other data formats > C3TRACE > Model. Click [ Next > ].
(Alternatively, click [ Cancel ] to abort the import.)

&3 Import Data into ORA-NetScen u

Select a C3Trace Excel spreadsheet model (xls) and then click Finish.

CAORA-MetScenes\ExamplesiData ImportiOther Analysis Tools\C3TRACE\model xls

[ Cancel ” = Back ] lext =

Click [ Browse ] and select the input file. After file selection is complete, click the [ Finish ] button
to begin the import process. (Alternatively, click [ < Back ] return to the Data Import Wizard initial
dialog to select a different option or [ Cancel ] to abort the import.)

If the import process completes successfully, a new meta-network will appear in the Meta-Network
Manager pane.

Special Considerations

None.

References

United States Army Research Laboratory. (n.d.). Command Control and Communications-
Techniques for Reliable Assessment of Concept Execution (C3TRACE). Retrieved from
https://www.arl.army.mil/www/default.cfm?page=3203
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E:E Import C3TRACE Communication
Details Report Data

Description

A C3TRACE Communications Details report is produced by C3TRACE, a modeling tool used to
conduct "what if" analyses of alternative organizational, personnel, and system configurations, all as
a function of information flow and information quality.

Input

A C3TRACE Communication Details report XML format file (file extension .xml).

Result

Not available at this time.

Procedure

Open the Data Import Wizard: from the command menu select the Import Wizard with File > Data
Import Wizard (or type Ctrl+w in the ORA editor pane).
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What would you like to do? Description

a, Parse the XML representation of the C3Trace Communication Details report into
a meta-netwark

Kﬂ_ Design a meta-network
[+-Import Excel or text delimited files
E}--Impnr‘t from another analysis tool
5%, UCINET (text or binary)
-5, Pajek
~-E& Analyst's Notebook
-5, Pen-Link
5% Pathfinder
%% Thing Finder
5%, PersonalBrain
-5k, CmapTools
-5 Palantir XML
- C3TRACE
IR Model

5% Pythia
X, CAESAR II

H-Import XML network data
H-Import other data formats
-5 Import Email

-5, Import from a database

[ I |

In the left pane select Import other data formats > C3TRACE > Communication Details report.
Click [ Next > ]. (Alternatively, click [ Cancel ] to abort the import.)

&2 Import Data into ORA-NetScen u

Select one ore more C3Trace Communication Detail report files that are in XML format and then click Finish.

CAORA-MetScenes\Examples\Data ImporfiOther Analysis Tools\C3TRACE\Ccommunication_report.xml

[ Cancel ” = Back l et =

Click [ Browse ] and select the input file. After file selection is complete, click the [ Finish ] button
to begin the import process. (Alternatively, click [ < Back ] return to the Data Import Wizard initial
dialog to select a different option or [ Cancel ] to abort the import.)

If the import process completes successfully, a new meta-network will appear in the Meta-Network
Manager pane.

Special Considerations

None.
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References

United States Army Research Laboratory. (n.d.). Command Control and Communications-
Techniques for Reliable Assessment of Concept Execution (C3TRACE). Retrieved from

https://www.arl.army.mil/www/default.cfm?page=3203
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5 Import from Pythia

Description

Pythia is a tool to create and analyze timed influence net models created at George Mason
University (GMU).

Input

A Pythia file (file extension .slt).

Result

Not available at this time.

Procedure

Open the Data Import Wizard: from the command menu select the Import Wizard with File > Data
Import Wizard (or type Ctrl+w in the ORA editor pane).

What would you like to do? Description
a Data for the GMU Pythia model.

“a

-5 Design a meta-network
--Impnr‘t Excel or text delimited files
[=+Import from another analysis tool
~E&, UCINET (text or binary)
-Ex, Pajek
~-Ex, Analyst's Notebook
£, Pen-Link
‘K Pathfinder
5%, Thing Finder
~-E&, PersonalBrain
-E&, CmapTools
- E& Palantir XML
[+ C3TRACE
By hia|
X, CAESAR III
F-Import XML network data
H-Import other data formats
’4\_ Import Email
-5 Import from a database

=[5
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In the left pane select Import from another analysis tool > Pythia. Click [ Next > ]. (Alternatively,
click [ Cancel ] to abort the import.)

&2 Import Data into ORA-NetScen u

Select a single GMLU Pythia file and then click Finish.

CADRA-Met3Scenes\ExamplesiData ImportiOther Analysis Tools\Pythia\software_company.sit

[ Cancel ” = Back ] et =

Click [ Browse ] and select the input file. After file selection is complete, click the [ Finish ] button
to begin the import process. (Alternatively, click [ < Back ] return to the Data Import Wizard initial
dialog to select a different option or [ Cancel ] to abort the import.)

If the import process completes successfully, a new meta-network will appear in the Meta-Network
Manager pane.

Special Considerations

None.

References

None.
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E:E Import from CAESAR III

Description

CAESAR Ill is an application created at George Mason University (GMU) for the design of
decision making organizations at the operational and tactical levels based on Petri net theory.

Input

A CAESAR III file (file extension .cae).

Result

Not available at this time.

Procedure

Open the Data Import Wizard: from the command menu select the Import Wizard with File > Data
Import Wizard (or type Ctrl+w in the ORA editor pane).

What would you like to do? Description
a Data for the GMU Caesar III model.

“

A}\ Design a meta-network
[+-Import Excel or text delimited files
l?_}--lmport from another analysis tool
X UCINET (text or binary)
-Ex Pajek
‘3\ Analyst's Notebook
& Pen-Link
-Ex Pathfinder
~EX_ Thing Finder
-Ex_ PersonalBrain
‘3\ CmapTools
-EX_ Palantir XML
[+-C3TRACE
L}\ Pythia
F-Import XML network data
H-Import other data formats
-£&_ Import Email
-5, Import from a database

(e I |
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In the left pane select Import from another analysis tool > Caesar III. Click [ Next > ].
(Alternatively, click [ Cancel ] to abort the import.)

&3 Import Data into ORA-NetScen u

Select a single GMU Caesar lll file and then click Finish.

CAORA-MetScenes\ExamplesiData ImportiOther Analysis Tools\CAESAR llsoftware_company.cae

[ Cancel ” = Back ] et =

Click [ Browse ] and select the input file. After file selection is complete, click the [ Finish ] button
to begin the import process. (Alternatively, click [ < Back ] return to the Data Import Wizard initial
dialog to select a different option or [ Cancel ] to abort the import.)

If the import process completes successfully, a new meta-network will appear in the Meta-Network
Manager pane.

Special Considerations

None.

References

None.
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I3 Import XML Network Data

Use the Data Import Wizard to create meta-networks using a predefined Extensible Markup
Language (XML) format:

DyNetML - Import files in the DyNetML format for the exchange of rich social network data.
GraphML - Import data using the GraphML file format for graphs.

Palantir XML - Import information in the interchange format for data derived by Palantir tools.
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E:E Import DyNetML Data

Description

DyNetML is a format for the exchange of rich social network data, using XML syntax. ORA meta-
networks are stored using DyNetML by default.

Input

One or more DyNetML format files (file extension .xml, .dynetml, or .zip).

Result

One or more dynamic meta-networks or meta-networks.

Procedure

Open the Data Import Wizard: from the command menu select the Import Wizard with File > Data
Import Wizard (or type Ctrl+w in the ORA editor pane).

What would you like to do? Description

a, Import one or more dynetml meta-network files.

%% Design a meta-network
--Impnr‘t Excel or text delimited files
--Impnr‘t from another analysis tool

port XML network data
-5,
SR GraphML

B Palantir XML
[+-Impaort other data formats

R, Import Email
5% Import from a database

In the left pane select Import XML network data > DyNetML. Click [ Next > ]. (Alternatively, click
[ Cancel ] to abort the import.)
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&a Import Data into ORA-NetScen u

Select one or more DyMethL files to load and then click Finish.

CAORA-MetScenes\Examples\Data ImportML Metwork Data\DyMNetMLis oftco xml

[ Cancel ” = Back ] lext =

Click [ Browse ] and select the input file. After file selection is complete, click the [ Finish ] button
to begin the import process. (Alternatively, click [ < Back ] return to the Data Import Wizard initial
dialog to select a different option or [ Cancel ] to abort the import.)

If the import process completes successfully, a new meta-network will appear in the Meta-Network
Manager pane.

Special Considerations

None.

References

Center for Computational Analysis of Social and Organizational Systems (CASOS). (n.d.).
DyNetML: Interchange Format for Rich Social Network Data. Retrieved from
http://www.casos.cs.cmu.edu/projects/dynetml/
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5 Import GraphML Data

Description

GraphML is a file format for graphs. It includes support for:

* Directed, undirected, and mixed graphs
* Hypergraphs

* Hierarchical graphs

* Graphical representations

* References to external data

* Application-specific attribute data

* Light-weight parsers

Input

Files in the GraphML format consists of a description of the structural properties of a graph and an
extension mechanism to add application-specific information. The file format uses Extensible
Markup Language (XML).

Result

The GraphML input file contents, rendered as an ORA meta-network.

Procedure

Open the Data Import Wizard: from the command menu select the Import Wizard with File > Data
Import Wizard (or type Ctrl+w in the ORA editor pane).
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What would you like to do? Description

Q Import one or more networks from a GraphML formatted file.

)

iﬁ\ Design a meta-network
FHHImport Excel or text delimited files
--I.mpDrt from another analysis tool
=HImport XML network data

- -ER DyNetML

B3 GraphML

- IR Palantir XML
[t+Import other data formats
2R Import Email

~-E&_ Import from a database

In the left pane select Import XML network data > GraphML. Click [ Next > ]. (Alternatively, click
[ Cancel ] to abort the import.)

&% Import Data into ORA-NetScen u

Select a single GraphML file to load and then click Finish.

|Chsample_data\GraphMLU\attributes.graphml

’ Cancel ” = Back

Click [ Browse ] and select the input file. After file selection is complete, click the [ Finish ] button
to begin the import process. (Alternatively, click [ < Back ] return to the Data Import Wizard initial
dialog to select a different option or [ Cancel ] to abort the import.)

If the import process completes successfully, a new meta-network will appear in the Meta-Network
Manager pane.

Special Considerations

None.

References
The GraphML File Format. (2019, January 10). Retrieved from http://graphml.graphdrawing.org/
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5 Import Palantir Data

Description

Palantir data is information derived by Palantir tools in the Palantir XML interchange format.

Input

A Palantir data file (file extension .xml).

Result

Not available at this time.

Procedure

Open the Data Import Wizard: from the command menu select the Import Wizard with File > Data
Import Wizard (or type Ctrl+w in the ORA editor pane).

What would you like to do? Description

4, Parse the XML representation of Palantir data into a meta-network

4‘\_ Design a meta-network
[t-Import Excel or text delimited files
[=-Import from another analysis tool
~Ex, UCINET (text or binary)
5%, Pajek

~Ex, Analyst's Notebook

~E&, Pen-Link

4\ Pathfinder

~-E&_ Thing Finder

4\ PersonalBrain

&, CmapTools

[+-C3TRACE

5%, Pythia

~-EX, CAESAR III
[+-Import XML network data
[-Import other data formats
-5 Import Email

55 Import from a database

In the left pane select Import from another analysis tool > Palantir XML or select Import XML
network data > Palantir XML. Click [ Next > ]. (Alternatively, click [ Cancel ] to abort the import.)
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%o Import Data into ORA-NetScen u

Select one ore more Palantir XML files that are in and then click Finish.

CAORA-Met3Scenes\Examples\Data ImporfiOther Analysis Tools\Palantinsoftware_company.xml

| cancel || <Back || ned- Finish

Click [ Browse ] and select the input file. After file selection is complete, click the [ Finish ] button
to begin the import process. (Alternatively, click [ < Back ] return to the Data Import Wizard initial
dialog to select a different option or [ Cancel ] to abort the import.)

If the import process completes successfully, a new meta-network will appear in the Meta-Network
Manager pane.

Special Considerations

None.

References

Gordon-Schlosberg, A. (2008). Palantir XML Formats. Retrieved from
https://www.slideshare.net/palantirtech/palantir-xml-formats
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E:E Import Other Data Formats

Use the Data Import Wizard to use data from other tools and sources to create networks:

JSON data - Create or augment a dynamic meta-network or meta-network with nodes, attributes
or networks by reading one or more files in JSON format.

Twitter data - Create meta-networks from Twitter data stored in different formats.

Blogtrackers data - Create meta-networks from one or more Blogtrackers JSON output files.
GitHub data - Create meta-networks from one or more GitHub JSON output files.
YouTube data - Create meta-networks from one or more YouTube JSON files.

Talkwalker data - Create meta-networks from one or more Talkwalker output files.

Pulse data - Create meta-networks from one or more Pulse output files.

Nexalntelligence data - Create meta-networks from one or more Nexalntelligence Twitter JSON
files.

VK data - Create meta-networks using data from the Russian-based online social media and
social networking service VK.

Survey Monkey data - Import one or more Survey Monkey XLS+ formatted output files into a
meta-network.

Shapefile data - Import geographic shapefiles as a location nodeset.

Bibliography & Citations data - Import citation data output from bibliographic tools.

TAVI data - Import data produced by the CASOS TAVI project.

THINK data - Import data produced by the CASOS THINK project.
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E:E Import JSON Data

Description

The Data Import Wizard can create or augment a dynamic meta-network or meta-network with
nodes, attributes or networks by reading one or more files in JSON format. The importer lets you
choose JSON fields to create nodes, links, and attributes.

Input

JSON (JavaScript Object Notation) is an open-standard file format using human-readable text
containing attribute-value pairs and ordered lists of values (realized as an array, vector, list, or

sequence).

Result

Not available at this time.

Procedure

Open the Data Import Wizard: from the command menu select the Import Wizard with File > Data
Import Wizard (or type Ctrl+w in the ORA editor pane).
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&% Import Data into ORA

What would you like to do?
L |

----- ‘:"’\ Design a meta-network
-Import Excel or text delimited files
---Impu:urt from another analysis tool
-Import XML network data
=2 -Impart other data formats
£
‘:"’\ Twitter data
‘:"’\ Blogtrackers data
- 5R GitHub data
‘:"’\ fouTube data
By Talkwalker data
‘:"’\ Pulze data
‘:"’\ Mexalnteligence data
~ER VK data
‘:"’\ Survey Monkey data
‘:"’\ Shapefile data
‘:'"\ Bibliography & Citations data
~ER TAVI data
~ER THINK data
‘:"’\ Reddit data

‘:"’\ Import Email
‘:"’\ Import from a database

Description

Impaort one or mare json files and create one new dynamic meta-netwark

per file,

Cancel

Mext =

Finish

In the left box select Import other data formats > JSON data then click [ Next ].

This brings up the dialog box for importing JSON data.

382




=

o2 Import Data into ORA-NetScenes

-_ -

Select one or more data files:

D:\Summer Institute 2016%1 - Data - Import\JSON\moviedata2.json

JSON Field Modeset Type Modeset Name

fields.directors :Agent Y:Agent -
fields.genres :Select... v: i
fields.image_url :Select... v:

fields.plot :Select... v: |
fields.rank :Select... v: T
fields.rating :Select... v:

fields.release_date :Select... v: E_
fields.running_time_secs :Select... v:

fields.title :Task v: Maovie Ll

] use date field: | fields.actors

 |which has| Date strings with format:  ||yyyy-MM-dd'T'HH:mm:ss

Aggregate by 6~ | Hour(s) -
Metworks| Attributes
Modeset Values Type Mame Delete
:ﬁelds.title v:|ﬂelds.release_date - :Text Category v:release_date | &
’ Mewr ] ’ Clear ]
Load Configuration ” Save Configuration ]
’ Cancel ” < Back lext =

Identify the file and file format for import.

Select one or more data file: Use the Browse button to open a file browser. Navigate to a file
containing the JSON data, select the file and click [ Open ]. ORA will scan the file and present a

list of field found in the file.

Assign JSON fields to nodesets: From the list of fields, identify data fields that should read into
nodesets. For each relevant field, specify a nodeset type in the dropdown and then enter a nodeset
name. Each selected field will be used to create a nodeset. Fields not assigned a type will be

ignored.
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Use date field: To create a dynamic meta-network, select a date field in the JSON file. Check the
option and select a field and data format. This will create a dynamic meta-network by putting
nodes and links into the meta-networks by date. See Dynamic Networks for an overview of
dynamic meta-networks and Meta-Network Times from Outside ORA for more information on
time formats and customization.

Aggregate by When a date field has been identified, use this entry create a dynamic meta-
network where each meta-network is a time span, such as 3 months or one week. Check the
option and select the aggregation period. If this option is not used, a separate meta-network
will be created for each distinct time value present in the input data. See Aggregation for more
information on aggregation.

Assign JSON fields to networks and attributes:
Networks Use the Networks tab to assign JSON fields to networks. Select the Networks tab
then select a source node field and a target node field based on the nodesets specified in the
previous step. A link is created from each JSON record by linking the source and target nodes

that are parsed. They are placed into the network with the specified name.

Attributes Use the Attributes tab to assign JSON fields to attributes. Select the Attributes tab
and add attributes to a node field, and specify the attribute type and name.

Click [ Finish ]. (Alternatively, click [ < Back ] return to the Data Import Wizard initial dialog to
select a different option or [ Cancel ] to abort the import.)

ORA scans the JSON file and creates a single meta-network model or a dynamic model (if a date
field is used) based on the nodeset, networks, and attributes specified above.

Special Considerations

None.

References
Introducing JSON. (n.d.). Retrieved from https://www.json.org/
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5 Import Twitter Data

Description

The Twitter importer creates meta-networks from Twitter data stored in different formats.

Input

A tweet is a short (initially 140 character, later 280 character) message broadcast from a single user
(the tweeter). The tweeter has registered followers who receive the tweet, and the tweet itself has a
timestamp, hashtags (keywords), URLs, and mentions of other tweeters. In addition, the tweeter's
location when sending the tweet can be measured (geotagged) and there is information about the
sender such as user name, country of origin, etc.

Twitter sends and stores all tweets and makes a portion of them available via a web-interface, or via
third-party vendors, in a standard JSON format. The importer can handle a variety of these
predefined Twitter output formats. ORA can import one or multiple Twitter input files at a time (the
files must use the same format). When multiple files are to be input during a run, they must reside in
the same directory (folder).

Result

A combined meta-network or one meta-network per input file.

Procedure

Collections of tweets can be imported into ORA using the Twitter Data option in the Data Import
Wizard.

TweetTracker from Arizona State is an example of a third-party source of Twitter data. For this
demonstration, a small collection of tweets containing keywords relating to cancer was downloaded

from TweetTracker in JSON format.

Open the Data Import Wizard: from the command menu select the Import Wizard with File > Data
Import Wizard (or type Ctrl+w in the ORA editor pane).
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T Import Data into ORA e

What would you like to do? Description

"-:'x, Import one ar more twitter files and create one new dynamic meta-netwark
per file,

----- ‘3’\ Design a meta-network
-Import Excel or text delimited files
---Impn:nrt from another analysis tool
-Import XML network data
-Import other data formats
B JSON data
N
‘:'"\ Blogtrackers data
-ER_ GitHub data
‘:'"\ YouTube data
‘:'"\ Talkwalker data
‘:'"\ Pulze data
‘:'"\ Mexalnteligence data
~ER VK data
‘:'"\ Survey Mankey data
‘:'"\ Shapefile data
‘:'"\ Biblingraphy & Citations data
~ER_ TAVI data
~ER THINK data
‘:'"\ Reddit data
‘3’\ Impart Email
‘3’\ Import from a database

LT|..

Cancel < Back Mext = Finish

In the left box select Import other data formats > Twitter data then click [ Next > ]. (Alternatively,
click [ Cancel ] to abort the import.)
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gee—. o)

Select the twitter data format:
‘Twitter JSON v

Select one or more data files:
C:\ORA-NetScenes\Examples\Data Import\Tweet Data\cancer-cure_tweet_data.json Browse ]

Create a separate dynamic meta-network per file

General Options | Derived Networks | Custom Attributes | Import Error List

General options:

Create only nodes

Anonymize tweeter names

Filter options:
Ignore tweets before: | 201615 | |Fet|ruar'5r

|| 29[%] at [01:56:01 ]

[]1gnore tweets after: | 20195 | | Apri ~|| 23} at [00:00:00 2]

Ignore concepts:

|
Accept only concepts: |
| |

Accept only languages:

Tweet message options:
Store the tweet message as a tweet node attribute

Farse the tweet message into words with options:

Characters to remove before applying thesaurus and delete list: |:,;"1?"™" =<|

[ ] use domain thesaurus | Browse |

| Browse |

[ ] use domain delete list

Use built-in delete lists: [/] stopwords  [/] numbers  [/] ordinal numbers

Date aggregation options:

.

|| Aggregate by & | Hour{s)
[ ] create uniform time periods

|:| Create retweets in creation time period

Geospatial options:
Automatically locate country and add as an attribute

Automatically locate US state and add as an attribute
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Select the file, file format and import options:

Select the twitter data format: Select the input file format from the pulldown list (for this
example Twitter TweetTracker json was selected):

Twitter JSON

Twitter TweetTracker tsv
Twitter TweetTracker json
Twitter ITC

Twitter SR

Twitter GDIT

VK JSON

Twitter twitonomy
twitteR

R Tweet

Leidos Twitter json
Nexalntelligence json
Scraawl json

Select one or more data files: Click the [ Browse ] button and use the browse dialog to navigate
to the folder holding Twitter data. Select one or more files then click [ Open ]. In the image

above, a single file was selected for input.

Note : When importing multiple files simultaneously, the files must reside in the same
directory (folder).

Create a separate dynamic meta-network per file — Check to parse each input file into a separate
dynamic meta-network. Otherwise all files are parsed into a single dynamic meta-network.

Options Pane

The options pane contains tabs for various options and outputs.
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General Options | Derived Networks | Custom Attributes | Import Error List

General options:

|| create only nodes

|:| Anonymize tweeter names

Filter options:
Dlgnnremeetshefnre: 201615 |February || 2015 at |01:56:01 5
|| 1gnore tweets after: 20195 | April || 235 at |00:00:00 5
Ignore concepts:

Accept only concepts:

Accept only languages:

Tweet message options:
Store the tweet message as a tweet node attribute

|| Parse the tweet message into words with options:

Characters to remove before applying thesaurus and delete list: |:,;"1?"™" =<
Use domain thesaurus Browise
Use domain delete list Browse
Use built-in delete lists: stopwords numbers ordinal numbers

Date aggregation options:

| Aggregate by 6 - | Hour(s) -
Create uniform time periods

Create retweets in creation time period

Geospatial options:
|| Automatically locate country and add as an attribute

|| Automatically locate US state and add as an attribute

General Options Tab

Select the Import Options tab to control how the input is read and aggregated. Check or
uncheck options as desired; the default options were used for this example.

General options:
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Create only nodes — Check to only create nodes during the import, and do not create
links or networks.

Anonymize tweeter names — Check to anonymize tweeter names.

Filter options:

Ignore tweets before: Check to ignore tweets before a specified a specified time. Then
enter the time value, working from left to right:

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 — Use the up/down arrows to change the day of month value by one or type the
day directly into the field. Allowable day values are constrained based on the month
(e.g. if the month is September allowable days are 1..30). Allowable maximum
February day values are adjusted to reflect leap years (28 or 29, depending).

Time — 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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Ignore tweets after: Check to ignore tweets after a specified a specified time.

Ignore concepts: Ignore tweets containing a concept listed in the text field. Leave blank
to process all tweets. Delimit concepts by spaces or commas.

Accept only concepts: Only include tweets that contain at least one concept from the
list in the text field. Leave blank to accept all tweets. Delimit concepts by spaces or
commas.

Accept only languages: Only tweets using the specified languages will be included.
Leave blank to accept all languages. Delimit languages by spaces or commas. Language
codes are standard BCP 47 codes.

Tweet message options:

Store the tweet message as a tweet node attribute — Check to add an attribute to the
Tweet nodeset containing the tweet message text.

Parse the tweet message into words with options: Check this option to create a network
of shared words between tweets. (Checking this option activates a set of subsidiary
options for processing the text sources, listed below.):

Note : The following sub-options are applied during word parsing in the order
shown, from top to bottom (i.e. character removal will occur befor