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Abstract 

 

ORA is a network analysis tool that detects risks or vulnerabilities of an organizationôs design 

structure. The design structure of an organization is the relationship among its personnel, 

knowledge, resources, and tasks entities. These entities and relationships are represented by the 

Meta-Matrix. Measures that take as input a Meta-Matrix are used to analyze the structural 

properties of an organization for potential risk. ORA contains over 100 measures which are 

categorized by which type of risk they detect. Measures are also organized by input requirements 

and by output. ORA generates formatted reports viewable on screen or in log files, and reads and 

writes networks in multiple data formats to be interoperable with existing network analysis 

packages. In addition, it has tools for graphically visualizing Meta-Matrix data and for 

optimizing a networkôs design structure. ORA uses a Java interface for ease of use, and a C++ 

computational backend.  

 

The most current edition of ORA software, Version 3, is available in two versions. ORA-LITE is 

available on the CASOS website: http://casos.cs.cmu.edu/projects/ora/. It contains hundreds of 

social network, dynamic network metrics, trail metrics, procedures for grouping nodes, 

identifying local patterns, comparing and contrasting networks, groups, and individuals from a 

dynamic meta-network perspective. ORA-LITE is itself limited to a maximum of 2,000 nodes 

per entity class. Thus a Meta-Matrix can have 2000 agents, 2000 organizations, and so on. The 

professional version of ORA, ORA-PRO, which has no limit on the number of nodes and a 

number of advanced functions is available from Netanomics: www.netanomics.com.  
 

 

http://casos.cs.cmu.edu/projects/ora/
http://www.netanomics.com/
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Getting Started  

Welcome to ORA's help system! ORA Help and the exam ples 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 the y 
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 typ e , 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  
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NOTE : The student ve rsion 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.   
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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 Basic Terms 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 can run many reports: Centrality , Correlation , and Sphere of 

Influence  to name a few. Multiple organiz ations 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. Reporting capabilities are constantly being refined and 

upda ted.  

Charts  

Four chart types are available: Bar Chart , Scatter Plot , Histogram , and 
Heat Map . 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 under Basic Usages.    

start-dynamic-network-analysis.html
glossary.html
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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. U sing 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 p hysical 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 constraine d 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 netwo rks (who lends money 
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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 o n 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 exam ples, 

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 

ne tworks. 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.  
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Tool Evolution  

There are still many challenges in the area of dynamic networ k 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 n eeds.    
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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 a nalysis, 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 th e 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.  

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

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

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

together traditional social network analysis (SNA), link analysis, and multi -agent 

systems. There are two aspects of this field. The first is the statistical analysis 

of DNA data. The second is the utilization of simulations to address issues of 
network dynamics. DNA networks vary from traditional social networks in 

that they are larger,  multi -mode, multi -plex networks, and may contain 
varying levels of uncertainty.  

DNA statistical tools are generally optimized for large -scale networks and 

admit the analysis of multiple networks simultaneously in which there are 
multiple types of nodes (multi -node) and multiple types of links (multi -plex). In 

contrast, SNA statistical tools focus on one or at most two mode data and 
facilitate the analysis of only one type of link at a ti me.  

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 increas e their value to the 
network; or, kill one terrorist and three more are forced to improvise. 

Change propagates from one entity to the next and so on. DNA adds the 
critical element of a network's evolution and considers the circumstances 

under which change is likely to occur.  

Where to Learn More:  

Carley, K. M., (2003). Dynamic Network Analysis. In Breiger, R., Carley, K. 
M., & Pattison, P. (Eds.) Dynamic Social Network Modeling and 

Analysis: Workshop Summary and Papers , (pp. 133 -145). Washington, 
DC: Nationa l Academies Press.  

Carley, K. M., (2002). Smart Agents and Organizations of the Future. In 

Lievrouw, L. & Livingstone, S. (Eds.) The Handbook of New Media , (pp. 
206 -220). Thousand Oaks, CA: Sage.  

glossary.html#d
glossary.html#s
glossary.html#l
glossary.html#m
glossary.html#m
glossary.html#m
glossary.html#m
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Carley, K. M., Diesner, J., Reminga, J., & Tsvetovat, M., (2 007). Toward an 

interoperable dynamic network analysis toolkit, Decision Support 
Systems , 43(4), 1324 -1347. http://doi.org/10.1016/j.dss.2006.04.003   
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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 Constru ct  and DyNet . 
These tools are often used in a number of real world applications, including 

the following areas:  

¶ Designing adaptive teams for Command and Control Networks  

¶ Estimating the impact of organizational downsizing  

¶ Estimating the effectiveness of new  structures  

¶ Evaluating risk in organizational designs  

¶ Examine impact of IT effectiveness  

¶ Impact analysis of actions in asymmetric warfare simulation  

¶ Impact analysis of weaponized biological attacks on cities  

ORA is inter -operable with a number of other SNA  and link -analysis tools: 

UCINET , KeyPlayer , and Analyst's Notebook . Additional information is 

listed under data import and export.  

Where to Learn More About CASOS Tools and This Tool 
Chain  

Carley, K. M., Diesner, J., Reminga, J., &  Tsvetovat, M. (2004). An 

Integrated Approach to the Collection and Analysis of Network Data. In 
Proceedings of the NAACSOS 2004 Conference , (pp. 45 -47). 

Pittsburgh, PA. 
http://www.casos.cs.cmu.edu/publications/papers/NAACSOS_Carley_

Diesner_Reminga_Tsvetov at_06_2004.pdf  

Carley, K. M., (2004). Estimating Vulnerabilities in Large Covert Networks 

Using Multi -Level Data. In Proceedings of the NAACSOS 2004 
Conference . Pittsburgh, PA. 

http://www.casos.cs.cmu.edu/publications/papers/2004EstimatingVuln
erabilities.p df  

Carley, K. M., (2003). Dynamic Network Analysis. In Breiger, R., Carley, K. 

M., & Pattison, P. (Eds.) Dynamic Social Network Modeling and 
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Analysis: Workshop Summary and Papers , (pp. 133 -145). Washington, 

DC: National Academies Press.  

Carley, K. M., Dies ner, J., Reminga, J., & Tsvetovat, M., (2007). Toward an 
interoperable dynamic network analysis toolkit, Decision Support 

Systems , 43(4), 1324 -1347. http://doi.org/10.1016/j.dss.2006.04.003  

CASOS: Center for Computational Analysis of Social and Organizatio nal 

Systems (http://www.casos.cs.cmu.edu/index.html)    
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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  OSX 10.4.x  XP/VISTA/7  
 

RAM 
512 MB of RAM  

(1 GB preferred)  
1GB  

  

Processor  

32 or 64 -bit Intel 

Pentium/Celeron family, or 

AMD K6/Athlon/Duron family, 

or compatible processor 

recommended  

Intel Core 2 Duo  64 -bit  
64 -

bit  

Speed  

500 megahertz or higher  

(3 Ghz is recommended for 

large datasets)  

2.0 GHz  
  

Multi - core 

support  
Yes Yes Yes Yes 

Disk 

Space  
500 MB  

   

Java  8 8 8 8 

Notes    

* Requires Windows 

virtual 

machine/emulator.  

    

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

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

examples, of those formats.  

DyNetML (.xml) 
DL - Data Language (.dl) 
UCINET (.##h and .##d) 
CSV - Comma Seperated Values (.csv) 
Text Files (.txt) 
Pajek (.net) 
GraphML (.graphml)  

 

DyNetML  

DyNetML (file extension .xml) is an XML interchange language for relational 

data including nodes, links, and the attributes of these nodes and link. 

DyNetML is a universal data interchange format to enable exchange of rich 
soci al 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  
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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:  

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

data:  

    1    1    1 

    1    2    1 

    1    6    1 

          .  

          .  

          .  

    8    7    1 

    9    9    1 

 

UCINET  

UCINET datasets (paired file extensions .##h and ##d) are stor ed 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 d ata 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 
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is used in Microsoft Excel, has become a pseudo standard throughout the 

indus try, even among non -Microsoft platforms. File most commonly created 
from an Excel spreadsheet using the Save As option  

¶ Each record is one line but ð 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 ð 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 co ntains embedded line -breaks must be surrounded by double -

quotes  

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

¶ Fields may always be delimited with double quotes.  

¶ The first record in a CSV file may be a header record containing column 

(field) names  

,A01,A02,A03,A04  

A01,0,0,0,0  

A02,1,0,0,0  

A03,1,0,0,0  

A04,1,0,0,0  

 

Text Files  

Text files (file extension .txt) sometimes referred to ASCII files  which 
contain no predefined formating. The in addition to the single -byte ASII 

representation, the UTF -8 character set can be used for text to cover a 
broader range of languages and symbols (note however that UTF -8 without 

BOM should be employed for Java compatibility).  
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Pajek  

The Pajek file format (file extension .net) provides i nformation 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 Brow n  

*Arcs  

1 2 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 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, archiv ing, 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>   
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Network Drives  

If you are r unning 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.  

 

Go back to My Document .  

 

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

 

Select the [  Browse  ] button in order to select the network drive.  
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Select the correct network drive and press [  OK  ].  

 

Select [  Finish  ].  
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Your computer now has the network drive with ORA mapped on the desktop.    



21 
 

 

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 com patibility of analysis and 
visualization tools.  

Network types supported by DyNetML include:  

¶ Meta - networks  -  a collection of nodes, attributes, nodesets and networks, 
including:  

o One mode (uni -modal) networks  

o Two mode (bi -modal) networks  

o 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 dat a.  

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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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 E ditor, 

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 ce nter 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 nod es 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 (b atch 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  
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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.)  

Choose your platform.  

Click the appropriate link for your system type [  32 - bit  ] or [  64 -

bit  ]. Save the install er 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 clic k the file icon to install. Follow installation 
instructions provided by the installer (one of which will be 

entering the serial number from the email).  

NOTE:  ORA-LITE can be run on a Apple Mac system by using a 

Windows emulator. See the ORA software page for further 
information.    
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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.  

 

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

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

categories.  

2) Toolbar : Buttons for frequently used functions to work with meta -
networks, nodesets and networks.  
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3) Meta - Network Manager : This pane displays all currently open meta -

networks. Selecting meta -networks or their constituent components displays 
information in the editor (4).  

4) Editor : This pane displays information on the  selected nodesets and 

networks in multiple tabs.  

5) Generate Reports : This button opens a Generate Reports pane for the 

currently selected meta -network.  

6) Visualize : This button/pulldown menu activates a visualizer for the 
currently selected network (b y 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 Trailsé button will also ap pear 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.  

Current ly opened networks are displayed in the Meta - Network Manger  

panel. A meta -network is identified by the icon: Expanding the display 
(clicking the [+]  button to the left) will show the constituent components. 

Selecting a meta -network or component will displ ay 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 
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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", "Ac tion" 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 (NOT E: hyperlinks are highlighted in blue; use the back 
button to return to this page from the linked page).  

Network  : A representation of the links between the nodes of nodeset(s). A 

network may record links between a single nodeset or two different 
nodesets.  For example an agent x agent network might code kinship links 

and an agent x organization network might indicate group affiliation.  

Link  : A connection or relation between any two nodes. Any given node may 

have zero to many links. A link may be marked pre sent/absent (binary) or 
the strength of the connection may be indicated by a link value.  

Meta -network components include key information fields. Some important 

ones are:  

Component  Element  Key Field  Type  Description  

Meta -Network  

Meta -

Network 

Name  

Required  

Meta network name. The name does 

not have to be unique and may be 

changed by the user in the Editor 

Pane.  

Meta -

Network 

Time  

Optional  

A time stamp for the network. The 

actual value may be a fixed time 

(Date ) or an string ( Period ) which 

indicates the relative ordering of 

meta -networks using lexical ordering 

(e.g. "A", "B", "C").  

Meta -

Network 

Filename  

Optional  

Indicates the current file holding a 

meta -network copy (updated when a 

network copy is read or saved).  

general-meta-ontology.html
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Nodeset  

Nodeset 

Name  
Required  

Name for a nodeset. Automatically 

generated by ORA but may be 

changed by the user; the name must 

be unique within meta -network.  

Nodeset 

Class  
Required  

Set to one of a predefined set of 

classes -  "Agent", "Organization", 

"Knowledge", "Resource", "Belief", 

"Event",  "Task", "Location", "Role", 

"Action" or "Unknown". (Multiple 

nodesets in a meta -network can be 

assigned to the same nodeset class.)  

Nodeset  Node  

Node 

Name  
Required  

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.  

Node Title  Optional  

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 nodeset s 

created in ORA.  

Nodeset  Attribute  
Attribute 

Name  
Required  

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", 
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"Latitude", "Node Image", "Node 

Type" and "Title". For instance, if 
Latitude and Longitude attributes 

are present, then the GeoSpatial 
visualizer will assume the y contain 

decimal latitude and longitude 
values and use them to place 

nodes on maps.  

Attribute 

Type  
Required  

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 Locator (URL) (i.e. a web 

address). Number and Number 
Category hold numeric values 

(integer or rea l), with the category 
form establishing groups. A date 

type identifies an attribute holding 
time values.  

Network  

Network 

Name  
Required  

Name for a network. Automatically 

generated by ORA but may be 

changed by the user; the name must 

be unique within meta -network.  

Source 

Nodeset  
Required  

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.  



29 
 

Target 

Nodeset  
Required  

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.  

Network  Link  

Value  Required  

A numeric value indicating the 

presence or absence conn ection 

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).  

Attribute  Optional  

Links can be assigned attributes. Link 

attributes are not visible in the default 

network editor view in the Editor Pane 

but can be created and viewed in the 

list view. Attribute links use the same 

values as shown for nodeset 

attributes, above.  

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 t ools are designed to take dynamic meta -networks as input. 

ORA provides assistance in creating dynamic meta -networks both manually 
and by reading in appropriately structured data files.  

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

network  is distinguished by a special icon: Expanding the display (clicking 
the [+]  button to the left) will show the constituent meta -networks.  
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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.  

 

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 entri es but will prompt for required values (e.g. number of 

nodes, node class, nodesets and so on as appropriate) for the target object.  

To remove a meta -network , nodeset , or network  highlight the target 

item and click the corresponding delete button.  

NOTE : In  the Editor Pane, only applicable buttons will be active. For 
example, when no meta -network is highlighted only the add network button 

will be active (displayed in color). All the other buttons will be greyed out.  

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 option s.  

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 da ta 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 ext ernal 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 










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































