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TRELLIS: 
Capturing and Exploiting Semantic Relationships 

for Information and Knowledge Management 

Abstract 

TRELLIS provides an interactive environment that allows users to add their observations, 
opinions, and conclusions as they analyze information by making semantic annotations to 
documents and other on-line resources. Our work concentrated on four major areas: 1) 
designing a vocabulary to annotate information analysis, 2) creating semantic markup 
representations for this vocabulary and annotating analysis products, 3) deriving trust 
ratings for sources used in collections of analyses, and 4) developing the TRELLIS 
interface and tools. 



1    Project Overview 

In a world of overwhelming on-line information access and global communications, more 
and more people are asked to provide faster and more accurate answers based on up-to- 
date knowledge that is increasingly more disseminated in vast amounts of information 
sources. The problem is especially acute in the world of intelligence analysis, the 
proposed application area for this work. 

There are two key research objectives in this work. First, we propose to develop 
techniques to capture and exploit semantic interrelationships among information items. 
Our approach will be to use a semantic markup vocabulary that will enable users to 
specify semantic annotations not only the information items themselves but also the links 
that users make to relate individual items. We will provide a core vocabulary that will 
contain both general and domain-specific terms, and that will be extensible by users. We 
will develop tools that will analyze and exploit these annotations to support users in 
further analysis, sharing, and integration. 

A second objective of this research is to support users in creating new knowledge 
fragments from raw information sources and from other fragments. The key to our 
approach is to use the semantic annotations to capture the derivation and rationale of their 
answers to stated questions as they progressively generate new knowledge based on their 
expertise and viewpoint. Capturing this information results in significant added value 
to the original raw information sources. We will support users to highlight key saUent 
information from large reports and documents, to add new intermediate knowledge 
fragments based on their analysis and integration of existing information, and to finally 
put together these fragmented pieces into an overall picture of the situation. 

This work is motivated by our previous research on knowledge acquisition within the 
EXPECT project. In order for non-programmers to add knowledge into a system, they 
need to be guided step by step through the modeling and knowledge representation 
decisions that knowledge engineers normally do. Users need to be guided through several 
steps: 
1) collecting relevant documents and other information and data sources, 
2) analyzing, grouping, and indexing related information, 
3) relating the information into structured and consistent form, and 
4) formaUzing the knowledge into a logic formahsm that supports automated inference 

and reasoning. 
In our approach, a user could use semantic annotations to specify how each piece of 
knowledge comes about as they follow each of these steps. The resuhs of each step would 
remain part of the knowledge base, so the rationale for each piece of knowledge in the 
system is captured. This approach would be very useful to maintain the knowledge base 
and to integrate it with other reasoning modules, since the source and rationale for each 
piece of knowledge will be available in the knowledge base itself instead of disappearing 
with the knowledge engineers that created it. 



The ultimate scientific goal of the project is to contribute to the vision of a Semantic Web 
that has been put forward by the World Wide Web consortium. 

Our approach has significant implications and benefits for the management of knowledge 
assets that many companies and government institutions are beginning to practice. 
Making documents available on-line and providing indexing and keyword search are a 
good first step, but our approach would support more ambitious information processing 
and management than ever before. By providing increasingly more structure to on-line 
information, as well as means to customize the way the information is organized, our 
approach would enable the development of intelligent information management systems 
that can process and retrieve information in ways specified by the end users themselves. 
This would result in a new generation of knowledge management, sharing, and 
dissemination systems. 

In summary, the goal of TRELLIS is to provide an interactive environment that allows 
users to add their observations, opinions, and conclusions as they analyze information by 
making semantic annotations to documents and other on-line resources. This is in essence 
a knowledge acquisition problem, where the user is adding new knowledge to the system 
based on their expertise as they analyze information. 

In previous work within the EXPECT project, we have investigated several approaches to 
developing knowledge acquisition tools to enable end users to extend a knowledge base, 
including analysis of Interdependency Models, scripts to plan acquisition dialogue, 
exploiting problem solving methods and other background knowledge, and creating 
EngUsh-based stinictured editors [Blythe et al., 2001; Kim and Gil, 2000; Gil and Tallis, 
1998; Swartout and Gil 1995]. EXPECT helps users enter knowledge at the lower levels 
of an RHKB, and has been shown to be quite effective in several user evaluations with 
subjects not familiar with programming and formal languages. TRELLIS acquires more 
informal knowledge and is aimed to support human decision making. 

The key innovative ideas behind our approach are: 
■ Supporting users to create knowledge fragments from the original sources as 

well as from other fragments. The key is to capture how a developer progressively 
generates new knowledge that results in added value to the original raw information 
sources. Our goal is to support users to highlight key saUent information fi-om large 
reports and documents, to add new knowledge fi-agments based on their analysis and 
integration of existing information, and to finally create semi-formal fi-agments. 

■ Capturing and exploiting semantic interrelationships among information items. 
TRELLIS will 1) facihtate semantic markup of relationships between different pieces 
of knowledge, 2) exploit semantic markups in given problem solving contexts, and 3) 
suggest additional relationships based on those already specified by the user. Users 
will be encouraged and rewarded to add valuable annotations over raw information 
sources, since the more annotations they add the more help the system can provide in 
their work. When the user chooses to do little or no annotation, the system will 



provide weaker support (based on default heuristics and strategies) and will still help 
the user as much as possible. 

2    Extensible semantic markup of information items and their relationsliips. Users 
will be able to draw from a core semantic markup language that will contain a basic 
domain-independent vocabulary to formulate annotations. They will also be able to 
extend this core language with additional terminology useful in their particular 
domain. Using this language, users will be able to annotate not only the information 
items themselves, but they will also be able to annotate the relationships among 
them, which will enable them to qualify and describe interdependencies between 
different information sources and how they relate to a new conclusion or assessment 
added by the developer. In essence, links between the information items will be first 
class citizens in the knowledge base. 

Figure 1 shows an overview of the architecture of TRELLIS. A User typically starts 
searching the Web for a certain document, or indicating a pointer to a specific Web 
resource that contains useftil information. Each is considered an information item. 
Information items may include raw information sources (an image, a text document, a 
video, etc.) as well as products of previous analysis (by the user or by other users.) All 
the information items are in some sense the knowledge base that TRELLIS operates on, 
and we refer to it as the Semantically Marked Information Base, or SMIB. We refer to an 
information item as an EI2 (Extended Information Items). 

Users extend the SMIB using two tools: the Annotation Tool and the Creation Tool. 
They can use the EI2 Annotation Tool to add semantic annotations to an EI2 to describe 
its contents and to relate them to other EI2. For example, an EI2 may be annotated as 
containing a map, or an interesting event. The Annotation tool can also be used to relate 
EI2. The tool will provide an editor with a set of connectors. An example is a connector 
to denote that two EI2s are contradictory. This way, the user may link an EI2 that 
contains a description of a product as having a tag price of $20 to another EI2 that has 
the same product with a price of $25. 

The Annotation tool draws on a library of semantic annotations and connectors that will 
be based on a core domain-independent language defined by the Semantic Annotation 
Vocabulary.   An Interdependency Schema defines a vocabulary for coimectors based on 
a variety of dimensions: pertinence, reliability, credibility, structure (x is example of y; x 
is part of y; x describes y, etc.), causality (xl x2...xn contribute to y; xl x2...xn indicate y; 
etc.), temporal ordering (x before y; x after y; x simultaneous with y; etc.), argumentation 
(x may be reason for y; x supports y; etc.). The Domain Schema contains a core 
vocabulary to annotate the content of documents that extends the Interdependency 
Schema with domain terms. Our plan is that TRELLIS will provide a core vocabulary, 
and users will be able to extend it with additional terms. 
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Figure 1 Overview of the TRELLIS Architecture 

The Creation Tool enables users to create new EI2. For example, a user may create an 
EI2 as an assessment that he or she formulates based on existing EI2. If a combination of 
some subparts of EI2 lets a user conclude or decide on some definition, then the subparts 
can be captured into a new Information Item, that drops all other irrelevant parts of the 
original EI2. A new EI2 can be added by extracting or summarizing some of the 
previous results. 

Figure 8 shows a snapshot of the current user interface of TRELLIS. In this case, a user 
is using TRELLIS to decide whether a mission to take Navy SEALs to Athens is feasible. 
Given the Web sources consulted and the indicated capabilities of the SEAL team (shovm 
on the left), the user has entered the rationale for deciding that the operation is not 
feasible. The interface is described in more detail in a later section. 

In summary, our goal is to develop tools that enable users to specify information in 
increasingly more structured form, and to specify semantic annotations that can be 
exploited for processing and integration of separate information items. 



Figure 2 A Snapshot of the Current TRELLIS Interface 

We released our first version of TRELLIS in August 200 L It includes a vocabulary for 
semantic annotations of decisions and tradeoffs. The initial version of this vocabulary is 
now available as a schema/ontology in XMLS, RDFS, and DAML+OIL. TRELLIS 
allows users to extend this vocabulary and its corresponding schemas. For each analysis 
performed by a user with TRELLIS, the system generates annotations in XML, RDF, and 
DAML+OIL according to the schemas and ontologies for the TRELLIS annotation 
vocabulary. Users can extend the vocabulary using the TRELLIS interface, adding 
perhaps domain specific terms or constructs that are usefiil to their particular task. 

We exercised TRELLIS with a variety of scenarios and users to aimotate tradeoffs and 
decisions (e.g., travel), organizing materials (e.g., search results), analyzing 
disagreements and controversies on a topic (e.g., political debates), and handUng 
incomplete information (e.g., genealogy research). 

The TRELLIS software is freely available under an open software license at 
http://www.isi.edu/licensed-sw/trellis. 



Accomplishments 

Our work concentrated on four major areas: 1) designing a vocabulary to annotate 
information analysis, 2) creating semantic markup representations for this vocabulary and 
annotating analysis products, 3) deriving trust ratings for sources used in collections of 
analyses, and 4) developing the TRELLIS interface and tools. 

Each of these topics is elaborated in the sections that follow and corresponding 
appendices. We finalize with an overview of a future vision for this work. 

2.1   An Initial Vocabulary to Annotate Information Analysis 

Our initial focus application has been intelligence analysis and annotating decisions made 
in the presence of incomplete or inconsistent information. The main constructs that the 
language needs to support are to capture the following kinds of situations and for the 
following kinds of rationales: 

■ Decision making in light of inconsistent and incomplete information. This is the 
norm in inteUigence analysis tasks. 

■ Information pedigree and lineage: Each piece of information comes fi-om certain 
sources and may be concluded or derived from other pieces of information. 
Capturing this information has many implications for explanation, since we can 
justify the sources for each decision and users will adopt a piece of information 
accordingly. 

■ Decision making within bound resources, such as time or information availability 
■ Decision making over time. An assessment or decision can change in Ught of new 

information that may become available at a later time. 
■ Support multi-user decision making. Many users may contribute different aspects of 

the analysis, so it is important that the results of each user's analysis are shared by 
others. 

Given these requirements, the desiderata for our language to annotate analysis products 
includes: 
1) Indicating inconsistent and complementary statements. Assessing the truth of a 

statement in light of contradictory information may not be possible, or perhaps just 
not within the capabilities or scope of the analyst. However, it is very valuable for 
the analyst to annotate inconsistent statements as well as any complementary aspects 
of individual statements regarding a specific topic. 

2) Indicating abandoned and unexplored lines of reasoning. The analysis process 
takes place within bounded resources, including the analyst's time to consider each 
possible alternative hypothesis or conclusion. The analyst may concentrate on 
aspects of the problem that seem more central and not explore other aspects that may 
seem secondary. Our language should help the analyst annotate options that were 
abandoned or imexplored for lack of time, resources, evidence, etc. For someone 
trying to understand the context and value of the resulting analysis it may make a big 
difference whether the analyst did not consider a possibility for lack of time or simply 
because he or she was unaware of it. 



3) Indicating selected statements. The analyst may decide among alternative 
statements which should be dismissed and which should be pursued, hidicating 
which alternatives seem more promising, believable, or otherwise salient is the main 
added value resulting from the analysis. 

4) Indicating sources and weight of statements. Analysts do not just consider 
statements at face value, but instead place enormous consideration on the sources for 
the statements. Based on that, they will assign believabikty and credibiUty to the 
source and the statements, and assess the weight that a certain piece of evidence 
should carry within the overall analysis. 

5) Customizable vocabulary. Analysts in different areas may prefer certain terms to 
qualify statements, hypotheses, and sources. We wanted to provide an initial core 
vocabulary of generally useful terms that users could extend with additional terms 
considered appropriate for the problem at hand. 

6) Incremental refinement of qualifications. Given the information analyzed at a 
given point in time, the analyst may be able to produce only a high level and possibly 
vague assessment that can be refined later on when more information becomes 
available. 

We use the DubUn Core vocabulary to describe sources. The Dublin Core metadata 
initiative is an international effort to develop standards to describe 
published resources in physical or electronic form, including web pages. 

We developed an initial version of the language. The constructs proposed are included in 
Appendix I. 



2.2   Choosing a Markup Language 

In order to understand the tradeoffs and differences among markup languages, we created 
a detailed comparison table that contrasts the different features that common languages 
provide. This table compares XML (extensible Markup Language), RDF (Resource 
Description Framework), and DAML (DARPA Agent Markup Language). The table is 
included below, and is available on-line at http://www.isi.edu/expect/proiects/trellis. The 
on-line version of the table points to examples that illustrate the different features. 

A new semantic markup language is OWL (Web Ontology Language), being developed 
by the W3C consortium, but the design of this language was not completed at the time 
that this work was performed. 

We also generated and presented tutorial slide presentations on semantic markup 
languages, including XML, RDF, and DAML. These tutorial slides are available and can 
be downloaded firom the project web site, http://www.isi.edu/expect/proiects/trellis. 

After this analysis, we decided to provide annotations for TRELLIS in all three 
languages. In the future, we may restrict ourselves to languages that are commonly 
adopted in the semantic web community. 
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Contexts 

Object 
Classes & 
Properties 

XML (Schema) RDF (Schema) DAML 

Default Namespace: 
xmlns 
Declaring others : 
xmlns:<label> 

XMLSchema 
Namespace (typically 
labelled xsd) 
xmlns:xsd="www.w3.o 
rg/2001/XMLSchema" 
[Final W3C 
Recommendation] 

targetNamespace refers 
to the namespace 
defined by the current 
file. 

Example Namespace 

RDF uses XML Namespaces. 

RDF Syntax Namespace 
xmlns:rdf="http://www.w3.o 
rg/1999/02/22-rdf-svntax- 
ns#" 

RDF Schema Namespace 
xmlns:rdfs = 
"http://www.w3.org/2000/01/ 
rdf-schema#" 

Declarations 

Note: Namespaces 
need not point to 
anything in the XML 
Namespaces 
specification. 
<xsi: schemaLocation. .> 
provides the location of 
the schema. 

No concept of classes 
and properties, 
only Elements of 
certain Types. 
The Type can be 
simpleType or a 
complexTvpe. 

Exan:q)le Namespace 
Declarations in RDF 

Note: In RDF, the namespace 
URI reference also identifies 
the location of the RDF 
schema 

DAML also uses XML 
Namespaces. 

It uses RDF & RDF Schema 
elements by referring to 
their respective Namespaces. 

The latest DAML Namespace 
xmlns:daml="http://www.daml.or 
g/2001/03/daml+oil#" 

Example Namespace Declarations 
in DAML 

In DAML, we have to Import 
ontologies to be able to use the 
classes defined in the ontology. 

Resource is the top level 
class. 
(http://www.w3.org/2001/01/ 
rdf-schema#Resource) 

Example of Classes. & 
Properties 

DAML also has Classes & 
Properties. 
Classes can also be a subClassOf 
an anonymous class created due to 
a 'Restriction' on the set of all 
'Things'. 

Two kinds of Properties are 
defined: 
ObiectProperties (Relate an object 
to another object - the value of the 
property is also an object) 
& 
DatatvpeProperties (Relate an 
object to a primitive data type ■ 
the value of the property is a 
primitive data type) 

Inheritance 
Since there aren't any 
Classes, there is no 
concept of inheritance. 

A class can be a subClassOf 
other classes (multiple 
inheritance is allowed) 

Same as in RDF. 
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However, Types can be 
extended or restricted, 

Properties can also be 
mbPropertyOf oiher 
properties. thus defining subTypes. 

Property 
Range 

Can be specified 
globally. 
For a locally specificied 
(element specific) 
range, the element has 
to be declared locally. 

Example of a global 
element. 

Can only be specified 
globally 
<rdfs:range....> 

Multiple range statements are 
not allowed. However the 
same effect can be had by 
having a class as the range of 
a property, then all it's sub- 
classes will be allowed as 
values of the Property. 

Example of a range 

Can be specified globally 
(<rdfs:range...>) 
as well as locally 
<daml:Restriction> 

<daml:onProperty.. .><daml:toCla 
ss....> 
</daml:Restriction> 

Multiple range statements imply 
coniimction (i.e. all of them 

The global element can 
be referred to like this. 

Example of local 
element 

should be satisfied) 
specification 

Property 
Domain 

No explicit declaration 
of the domain of the 
element. The domain is 
implicitly the element 
in which the definition 
appears. 

Can only be specified 
globally 
<rdfs:domain....> 

Multiple domain statements 
implv disjunction (i.e. anv of 
them could be satisfied) 

Example of a domain spec in 
EIDF here. 

Can be specified globally 
(<rdfs:domain...>). 

Multiple domain statements imply 
conduction (i.e. all of them should 
be satisfied) 

Example of a domain in DAML 

Property 
Cardinality 
[1 to many 
relations] 

Can be specified using 
minOccurs, maxOccurs 

Example 

Not defined in the core RDF 
Schema. By defauh there are 
no cardinality restrictions on 
properties. 

However, new constraints 
like these can be specified by 
making them a subClassOf 
the 'ConstraintProperty' 
Class. 
Look at how cardinality is 
defmedin OIL-Ontologv 

Can be specified locally 
min Cardinality, maxCardinalitv. 
cardinality 

Can also be specified globally 
although only as a UniqueProperty 
(single valued i.e. having 
cardinality of 1). 

Basic 
Datatypes 

Datatypes supported by 
XMLSchema are 
mainly variations of 
numerical, temporal 
and string datatypes. 

For a hierarchy of all 
built-in datatypes visit 
this link. 

The core RDF Schema only 
includes 'Literals' which is 
the set of all strings. 

Example of the use of 
Literals. 

Allows the use of XMLSchema 
Datatypes by just referring to the 
XMLSchema URI. 
Example 
More information can be foimd 
here. 

Enumeration Possible with the Not possible. Enumeration of property types is 

12 



of Property    1 
Values 

<enumeration> tag. 

See an example here. 

possible with the <oneOf 
rdf:ParseType= "daml: collection ". 
.■>tag 
See an example here. 

It is also possible to simply point 
to an enumerated data type 
declared using XMLSchema. 

Ordered 
Data Set 

Data Sets maintain 
order by default 

Note: Type 
declarations having the 
<sequence> tag, just 
mean that data should 
appear in the order 
specified 
Example 

Data Set ordered with the 
<rdf:Seq...>i2i% 

Exanple can be found here. 
Can use the <rdf:Seq..> tag 

Transitive 
Properties 

Not possible to specify. Cannot be stated. 

Possible with the 
<daml:TransitiveProperty> tag 

See an example. 

Negation Not possible. Not present. 

Possible with the 
<daml:complementOf..> tag 

Example 

Disjunctive / 
Disjoint 
Classes 

A union of possible 
types for an element is 
possible with the 
<union> tag 

Example 

Can use a Bag to Indicate 
imordered collections (or 
unions of properties). 

However, we cannot have a 
class as a union of 2 classes. 

A Class can be a union of 2 other 
Classes. Possible with the 
<unionOf...> tag. 
We can represent disjoint unions 
with the <disjointUnionOf...> tag. 

Example 

Necessary & 
Sufficient 
conditions for 
Class 
bviembership 

No No 

Yes 

mmeClassAs. equivalent, using 
boolean combinations of Class 
Expressions. 

UnambigousProperty specifies a 
property which identifies the 
resource (like a primary key). 

13 



2.3   Deriving Trust Ratings Based on User Analyses 

In the past, sources consulted by intelligent analysts were often authoritative and often 
government-controlled. Today, many sources consulted by intelligence analysts are open 
source (i.e., not controlled by a traditional information source). As a resuU, the 
information they provide may not be correct, reliable, and very importantly may be prone 
to deception. We developed in TRELLIS facilities to enable users to express their trust 
on a source and the statements made by it, and to combine individual views into an 
overall assessment of each source of information. 
Our work addresses a different issue regarding whether to trust the content of a Web 
resource depending on its source. It seems that people reach some times informal 
consensus on how and when to trust what a source says. Many quaUfiers about sources 
seem to be common knowledge only to those famiUar with the topic. Some sources are 
generally considered more trustworthy or reliable than others. Some sources are 
considered authoritative in specific topics. Some sources are preferred to others 
depending on the specific context of use of the information. Some sources are considered 
pretty accurate but it is understood they are not necessarily up to date. Finally, specific 
statements by traditionally authoritative sources can be proven MTong in light of other 
information, while the source's reputation will still hold. In this sense, there is a finer 
grain of detail in attributing trust to a source with respect to specific statements made by 
it. 

The extensions of TRELLIS that we have developed allows users to annotate the source 
attribution for each statement used in the analysis, to describe the source, and to make 
qualifications about it. 

For each document indexed in TRELLIS, the user can annotate meta-data regarding its 
attribution using the Dublin Core [8]. The Dublin Core (dc:) was developed as a 
standard to describe resources (e.g., documents). A document is described with 15 main 
attributes: dc:title, dcxreator, dc:subject, dc:description, dc:publisher, dc:contributor, 
dc:date, dc:type, dc:format, dc:identifier, dc:source, dc:language, dc:relation, 
dcxoverage, and dc:rights. Five of them are concerned with attribution of information. 
The dc: creator is an entity primarily responsible for making the content of the resource. 
The dc:publisher is an entity responsible for making the resource available. The 
dc:contributor is an entity responsible for making contributions to the content of the 
resource. The dc:source is a reference to a resource firom which the present resource is 
derived. The dc:relation is a reference to a related resource. 

In TRELLIS, each document used in an analysis is first indexed with a short statement, as 
a way to summarize the particular aspect of the document used in the analysis. The 
statement points to the document, and must become part of an analysis unit. In the unit, 
the user can specify a source for that statement. This TRELLIS source can be any of the 
five fields in the Dublin Core metadata that are related to attribution and that we 
mentioned above, but can also be any other entity that is not indicated in it. TRELLIS 
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gives the user this flexibiUty because the user may trust (or distrust) any of these sources 
enough to take some stand about the statement. 

The user can also quahfy the source of a statement by its reliability and credibility, which 
are standard in military intelligence manuals. ReliabiUty is typically based on credentials 
and past performance of the source. Credibility specifies the analyst's view of probable 
truth of a statement, given all the other information available to the analyst. ReUability 
and credibility are not the same, for example a completely reliable source may provide 
some information that may be judged to be not very credible given other known 
information. Reliability is specified by a six-valued scale ranked A to F (completely 
reliable, usually reliable, fairly reliable, not usually rehable, unreliable, and not possible 
to judge). CredibiUty can have one of six values on a scale (confirmed by other sources, 
probably true, possibly true, doubtfully true, improbable, and not possible to judge). 
As many users create multiple analyses that refer to common sources, TRELLIS creates 
an overall consensus assessment about each source as we explain in this section. We 
have developed an algorithm to derive and update source ratings automatically as users 
enter different analyses that rely on those sources. The next section shows how these 
ratings are used and shown to the users to help them make decisions about what sources 
to trust. 
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Figure 3. TRELLIS shows users its assessment of a source based on previous 
analysis by other users, showing both an overall rating and the details about how 
the rating was derived. 
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As a user is considering a topic for an analysis, he or she may wonder what sources were 
considered by other users on topics relevant to their analysis, as well as how those 
sources were rated by users in light of what they were considering and in light of their 
expertise on the topic. TRELLIS allows users to search for sources on specific topics, 
see how they rank based on their overall ratings, and view the details of a source's ratings 
based on the individual factors considered in deriving the ratings. 

Suppose an analyst is trying to choose a drop site based on wheather conditions. Suppose 
at some point the analyst needs to find out the average water temperature in the Dublin 
area. He now invokes the "source query tool" by pressing the 'Import Src' button in the 
bottom right fi-ame of the main window. Figure 2 shows the user query for "temperature" 
and the results that are returned. TRELLIS shows the rating of all sources that are related 
to the topic (here "temperature"), based on how other users refer to temperature in their 
analyses. The analyst then selects the sources that he considers appropriate and imports 
them to his selection of statements and sources in the 'Statement Editor' (bottom-left 
fi-ame of the main TRELLIS window). 

The user can also see fiirther details about the ratings of a source, shown at the top of the 
figure. This shows the detailed factors and ratings of the source for all statements that it 
has been used with. 

In summary, our work has concentrated on extending TRELLIS with learning and 
proactive capabilities. TRELLIS can capture in a finer grain the sources of each 
statement within an analysis and derives ratings of the trust in each source as the source is 
used by various users in different analyses. 

2.4   TRELLIS: Helping a User Annotate Information Analysis 

TRELLIS is an interactive environment that will allow users to add their observations, 
viewpoints, and conclusions as they analyze information by making semantic annotations 
to documents and other on-line resources. We view this as a knowledge acquisition 
problem, where users are adding new knowledge to the system based on their expertise as 
they analyze information. 

TRELLIS has been used to annotate tradeoffs and decisions (e.g., travel), organizing 
materials (e.g., search results), analyzing disagreements and controversies on a topic 
(e.g., pohtical debates), handling incomplete information (e.g., genealogy research), etc. 
In this section we use an example from an analysis for feasibility of a special operations 
plan to describe how users can annotate decisions with TRELLIS. Appendix II shows a 
screen walkthrough demonstration of how to use TRELLIS illustrated with an analysis of 
whether Irak used biological weapons during the Gulf War. 
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In our example, the user wants to analyze the feasibility of a mission to Athens involving 
a SEAL team. The mission is stated as follows': 

An FID mission for the SEALS will be to instruct the Greek Naval Special 
Forces to land at a designated beach, by a SEAL Delivery Vehicle (SDV) 
and conduct surveillance on a road junction at (38 26 05N 023 38 3 IE). 
The FID has been approved. 

A US Navy submarine with an SDV and SEAL team will depart Norfolk, 
Virginia (36 51 25N 07613 41W) in early March. After a week of travel, 
the submarine will arrive at a port in Athens, Greece (37 55 31N 023 41 (8E). 
SEAL team will spend several days in Athens providing instruction 
to Greek Naval Special Forces and on the third day, the SEAL team and a 
Greek Naval Special Forces team unit will be transported by submarine to 
an offshore area (38 21 37N023 43 3 IE), where the SDV will be released 
with the SEAL'S and Greek Naval Special Forces land at a beach (38 24(9N 023 38 09E). 

The combined team will proceed to the surveillance site and conduct 
three days of surveillance training on the designated road junction. 
The combined team will then egress to the beach landing site, rendezvous 
with the SDV and return to the submarine. 

The submarine will return to Athens for one day to support debriefings 
and a review of the training and operations. 

Once instruction has been completed, the SDV along with the SEAL team 
will continue routine deployment operations in the Mediterranean. 

The FID will be completed at this time. 

hi this mission, the SEAL team is required to use a Seal Delivery Vehicle (SDV), which 
is shown in Figure 3. The SDV is like a small submarine, except there is water inside and 
the SEAL team is wearing diving equipment. The SDV enables the divers to approach 
the coast closer than they could with a bigger ship or submarine. 

The user is looking into whether this mission is feasible for a given platoon. The user 
will check the requirements for using an SDV and check whether the location where the 
SEAL team is to be deployed would be adequate for using an SDV. Some of the 
requirements include: 

Current > 2.5 kts 
Wave Height  > 3 ft combined seas 
Tides Lowwater<8ft 
Tidal range > 2 ft 
Water Clarity > 10 ft visibility from surface 
Water Temperature 50° - 60°F, wet suit; < SOT, dry suit 
Lunar Illumination: Full moon, clear sky 
Bioluminescence: any conditions that allow visible detection submerged 10 ft in ambient light 

' This example was proposed by Fred Bobbitt, a retired Special Operations officer that we had access to 
during this work. 
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The user would check the water and astronomical conditions in the Athens area, hi this 
case, the SDV can be used in principle, but it turns out that the platoon commander 
recommends that the platoon does not do well in water temperatures below 65°F. 
Therefore, the mission is unfeasible due to the low water temperature expected in the area 
at that time of the year and the requirements posed by the platoon commander. 

A summary of the analysis is as follows: 

> Mission to Athens results in unfeasible mission for SDV 

> because conditions inappropriate 

according to source Col Dyer which is 

Very Reliable 

and Grade A Credible because Col Dyer is responsible for recommending 
course of action 

> conditions inappropriate is elaborated in water conditions inappropriate and 
lunar illumination is ok and bioluminescence is ok and tides ok 

> water conditions inappropriate is elaborated in water temperature unsust.. 
and water currrent is ok 

> water temperature unsust... is elaborated in avg march water 
temperature 55-60 and platoon requires min water te... 

according to source Cmdr Bobbitt which is 

Very Reliable because Cmdr Bobbitt has 15 years exp... 

and Grade A Credible because Cmdr Bobbitt has been platoon 
commander for 15 years 

is 50-60 
> platoon requires min water te... conceding min water temp requd 

according to source Cmdr Bobbitt which is 

Very Reliable because Cmdr Bobbitt has 15 years exp... 

and Grade A Credible because Cmdr Bobbitt has been platoon... 

> water current ok is elaborated in required current < 2.5 kts 
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because average march current 2 kts 

according to source METOC Rota which is 

Very Reliable 

and Grade A Credible 

> lunar illumination is ok is elaborated in avg lun ill anticipated that week 

is 30% 

because avg lun ill anticipated that week is 30% 

according to source Cmdr Bobbitt 

> bioluminescence is ok stands though contradicted by bioluminescence is 
inadequate feb-oct 

>  tides  ok 

We use now this example to describe how a user can specify this analysis with TRELLIS. 

Each analysis that the user performs has ^purpose that is used to describe the issue 
analyzed. TRELLIS asks the user to specify a purpose, which is a short sentence that 
summarizes the issue or hypothesis in question. 

Each piece of information or data that is used in the analysis is called a statement. For 
example, a statement is: 

Min temp required by SDV is 50-60 

A statement can be linked to a Web resource, in this case it could be a manual or 
authoritative source about SDV requirements, in this case: 

littp://www.specialoperations.com/Navy/SDV/default.litml 

TRELLIS allows the user to access a Web search engine and use the results of the search 
to create new statements. 

Users can also enter statements that are not Web pages but instead have text such as an 
email message, or a note about a conversation, or any other text. The user can specify a 
URL but it is not necessary. For example, the user could add a statement such as: 

Mission to Athens 

This statement would point to the text describing the mission shown above. 
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In addition to input information and data, the user can add statements that indicate 
intermediate conclusions or hypothesis. For example: 

Bioluminescence ok 

indicates the user's summary of the analysis regarding astronomical data. 

Statements can also be used to indicate the sources of some information. For example, if 
a meteorological Web site such as METOC in the Rota, Spain center is used to check the 
water conditions, the user can describe this source in a statement and use that to annotate 
the analysis. Sources can be qualified according to the user's view on their reliability and 
credibility (as shown in Appendix I). As we mentioned earUer, we use the Dublin Core 
vocabulary to describe sources. 

The user can define new statements or modify existing ones at any time. 

An analysis is composed of units, which are composed in turn of sub-units. Each unit 
relates individual statements using a construct from the TRELLIS vocabulary. For 
example, the following unit captures the analysis of water temperature requirements: 

water temperature unsustainable for SDV divers 
is elaborated in 

average march water temperature 55-60 
and 
platoon requires min water temperature of 65 

according to source 
Cmdr Bobbitt whicii is 

completely reliable (A) 
because Cmdr Bobbitt has 15 years experience with JSOC 

and 
probably true 

because Cmdr Bobbitt has been platoon commander for 3 years 

All the statements are underlined, and are always hnked to some Web source or user- 
provided text. Users can provide reasons ("because...") or not, depending on the amount 
of detail that they wish to capture in this part of the analysis. 

Notice that only the portions of this unit that are shown in itaUcs and bold are part of the 
TRELLIS language. The rest of the components of the unit (i.e., the statements) are 
treated as strings and TRELLIS will not process them further. 

At any time, users can compose their analysis from the statements that they have selected 
and created. The analysis of a purpose is made of units, which may have sub-units in 
tum. Users can collapse or expand any portions of the analysis and manipulate units and 
subunits to refine their interdependencies. Users can also rearrange the units in the 
analysis by dragging and dropping them in the analysis window. This is useful in cases 
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where the analysis is done bottom-up and the users wants to relate units that were created 
previously separately. 

Sometimes a user does not know yet how to use a statement in an analysis but would like 
to have that statement included in the analysis frame. Users can select statements and 
include them in the analysis under a "Notes and other information' category. This facility 
is also usefiil to drag and drop statements into the analysis. 

Users can also import statements and units from other users if they are relevant to their 
purpose. The user can do keyword search in either purpose names or statement titles 
entered by other users. 

TRELLIS can be used offline if the user asks the system to cache Web pages before 
disconnecting from the network. Statements can be selected and a cached copy of their 
corresponding Web pages is created and used until otherwise indicated. 

Users can view the results of their analysis annotated in several markup languages: XML, 
RDF, and DAML, corresponding to the Schemas and ontologies that define the TRELLIS 
vocabulary. 

2.5   Future Vision: Educating Knowledge Bases 

Large knowledge bases contain a wealth of information, and yet browsing through them 
often leaves an uneasy feeling that one has to take the developer's word for why certain 
things are represented in certain ways, why other things were not represented at all, and 
where might we find a piece of related information that we know is related under some 
context. Although the languages that we use are quite expressive, they still force 
knowledge into a straightjacket: whatever fits the language will be represented and 
anything else will be left out. Many other things are also left out, but for other reasons 
such as available time and resources or perhaps lack of detailed understanding of some 
aspects of the knowledge being specified. 

Furthermore, knowledge ends up represented piecemeal, compartmentalized in whatever 
expressions the modeling language supports. Many of the connections between different 
pieces of knowledge are never stated, nor can they be derived by the system given what it 
knows. We see no value in representing redundant information or alternative ways to 
deduce the same facts: if the system can derive something in one way that may be more 
than sufficient. 

Knowledge base developers may consult many sources presenting confradictory or 
complementary information, analyze the different implications of each alternative belief, 
and decide what and how to model the knowledge. In essence, developers often capture 
in the knowledge base only their final beliefs about some body of knowledge. The 
rationale for modeling the knowledge the way it appears in the knowledge base is not 

21 



captured declaratively. Only consistent and complete information is captured. No 
indication of inconsistent but possible statements is added to the knowledge base. 

As Minsky argues it [Minsky, 1970]: 

There is a real conflict between the logician's goal and the educator's. 
The logician wants to minimize the variety of ideas, and does not mind 
a long thin path. The educator (rightly) wants to make the paths short 
and does not mind ~ in fact, prefers ~ connections to many other 
ideas. 

Knowledge base developers seem to prefer the role of logicians rather than seeing 
themselves as educators of intelligent systems. 
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Figure 4 How Knowledge Bases are Built Today 

Figure 5 illustrates the Hmited kinds of knowledge that are captured in the final 
knowledge base. Developers (at least non-experts) start by consulting manuals and 
tutorial material, asking questions, and requesting clarifications. Their main task is to 
analyze and different information sources, grouping information, indexing related 
definitions and terms, and gathering as much raw material as possible in order to 
understand what needs to be represented and how. Next, they organize the information in 
semi-formal ways by structuring it in tables, itemized lists, and detecting opposite and 
complementary descriptions. Finally, they build the knowledge base itself by turning the 
refined results of this analysis into formal expressions that fit in the particular knowledge 
representation language used. Whatever documentation ends up in the knowledge base 
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will be the only trace left of all the design and analysis process that was done to create it. 
None of the documentation is captured in declarative languages. The rationale of the 
knowledge base design is lost: the original sources, the analysis and structuring of the 
knowledge therein, and the tradeoffs that were considering before deciding on the final 
formalization. As a result: 
■ It is hard to extend knowledge bases. When the knowledge base needs to be extended 

or updated, the rationale for their design is lost and needs to be at least partially 
reconstructed. The knowledge sources are no longer readily available and may need 
to be accessed. 

■ It is hard to reuse knowledge contained in knowledge bases. While it is the case that 
entire knowledge bases can be reused and incorporated into new systems, it is harder 
to extract only relevant portions of them that are appropriate in the new application. 
Parts of the knowledge base may be too inaccurate for the new task, or may need to 
be modeled in a different way to take into account relevant aspects of the new 
application. 

In summary, knowledge has a very modest degree of mobility once it is incorporated into 
our current systems. Some researchers are creating shared upper ontologies that can 
serve as a common substrate for the more detailed knowledge in specific knowledge 
bases, thus facilitating interoperation and reuse. Some have argued that the brittleness in 
our knowledge bases can be addressed by providing common-sense and other 
background knowledge to these systems. These approaches may be part of the solution, 
but it will not address some of the issues brought up here. Current intelligent systems are 
hard to integrate, maintain, and understand because their knowledge bases have not been 
truly educated on the topics they are supposed to know about. 

Early work on knowledge-based systems already revealed that one of the important 
concerns for users to accept knowledge based systems is imderstanding the answers they 
provide. Explanation generation systems were developed to describe the contents of the 
knowledge base as well as execution traces. Requirements engineering is very usefiil to 
describe the criteria used to define the scope and competence level of the apphcation. 
Other development methodologies can be used to capture a trace of the design and 
software development process. 

In the past few years, we have developed several large knowledge bases with EXPECT in 
different apphcation areas. We found that users were interested in understanding a 
system's answers fi-om quite a different perspective. What they often find most important 
in understanding an answer is to know what sources were consulted in creating that 
reasoning, and what choices were made in the presence of contradictory or missing 
information about certain aspects of the problem domain. Consider, for example, a 
system to estimate the duration of carrying out specific engineering tasks, such as 
repairing a damaged road or leveling uneven terrain. Users wanted to know whether 
common manuals and/or sources of expertise were consulted, which were given more 
weight, whether practical experience was considered to refine theoretical estimates, and 
what authoritative sources were consulted to design the content of the knowledge base. 
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We noted that they would be satisfied even if we indicated that no good source was found 
to describe a certain estimation and so we had interpolated from other estimates. 

We beUeve that what was missing from our knowledge bases were the fine-grained, 
detailed analysis, assumptions, and decisions that knowledge engineers made in 
designing knowledge bases. We had not recorded in enough detail what were the original 
sources consulted, what pieces seemed contradictory or vague, which were then 
dismissed, what additional hypotheses were formulated in order to complement the 
original sources. As knowledge engineers we had a sense for what topics or areas within 
the knowledge base we were more confident about, either because we had spent more 
resources developing them, because we had found better sources, or because as engineers 
we had assessed the end result as more complete and consistent. It turns out that this 
information is key to put the answers of a knowledge based system in context, fri other 
words, the analysis process that knowledge engineers perform during the implementation 
phase is part of the rationale of a knowledge base, and needs to be captured in order to 
justify answers to users. There are several other potential benefits to including such 
rationale within a knowledge base, such as supporting its maintenance, faciUtating its 
integration with other knowledge bases, and fransferring (and franslating) knowledge 
among heterogeneous systems. 

In summary, the goal would be to capture the results of analyzing various information 
sources consulted by knowledge engineers as they design the detailed contents of a 
knowledge base. 

In order to empower inteUigent systems, we believe we need to allow them access to the 
roots and rationale of the knowledge they contain. Furthermore, the knowledge base 
should not just contain a body of formalized expressions; rather, we should extend our 
view of a knowledge base to include a variety of formats and representations as well as 
alternative renderings of the same (or related) knowledge. They should include as many 
connections as possible, as stated in the original sources and as they result from the 
analysis of the knowledge base developer. This approach would create a new generation 
of knowledge bases: Resilient Hyper Knowledge Bases (RHKBs), that will be more 
resilient to change and reuse and will be heavier in connections and hyperlinks. 

Figure 4 depicts a Resilient Hyper Knowledge. Originally, the development of the 
knowledge base starts with documentation, examples, dialogues (perhaps with experts), 
detailed explanations of special cases, notes on exceptions, hints and comments on 
specific topics, etc. From these, the developer will extract templates, relevant dialogue 
segments, itemized lists and tables to organize information, etc. This should be done 
while always keeping a frail of connections to the original sources. The developer will 
also indicate some connections between different portions of the original sources. It is 
our experience that many of the original sources either exist or are converted into 
resources on the Web, and as a result the developer can exploit the hyperlinks and 
connections that already exist in these original sources. As the developer continues this 
analysis, additional sources may be sought and incorporated at the higher levels, fiirther 
enriching the grounding of the final knowledge base that is being developed. 
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Figure 5 A Resilient Hyper Knowledge Base (RHKB) 

Next, the developer can identify descriptions and associate with them prototypical 
examples as well as exceptions, pieces of problem solving knowledge in terms of steps 
and substeps, tables of parameters and values, etc. Any of these new distillations will 
continue to be connected to any other pieces in the knowledge base that they were 
derived from. The developer can also mark alternative views on the same knowledge, 
indicate contradictory statements by different sources, and dismiss some pieces of 
knowledge that may not seem useful for current purposes. 

Finally, a developer can turn the more structured components into formalized 
expressions, in one or more languages and formalisms. Contradictory statements can be 
formalized and connected and marked as contradictory, for someone to pick and choose 
as they incorporate knowledge into a reasoning engine. 

During this process, the developer can annotate the reasons for making certain decisions 
regarding which knowledge to model and how to model it. These aimotations will help 
further in understanding the rationale for the development of the knowledge base. 

We have described here the process with four stages to show the incremental nature of 
this analysis, but there may be as many levels of refinement as the nature of the 
knowledge and the final system may require. 
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Notice that in the higher levels of refinement, the representations may be richer, more 
versatile, but at the same time more ambiguous. In some sense, plain human language 
(i.e., text) may be the most mobile vehicle to state knowledge. The many users of the 
World Wide Web use the same pages for a variety of purposes and tasks, the ultimate 
signature of true knowledge reuse. At the lowest levels of refinement, the representations 
are more formal, more concrete, and also more introspectible, lending themselves more to 
automated analysis and reasoning. 

There are many benefits to this approach: 
■ Knowledge can be extended more easily. The formalized, final expressions may 

not necessarily contain every detail in every knowledge source, but if the need arises 
the system is better positioned to digest additional knowledge. This could be done in 
two ways: the developer could incorporate the additional knowledge or perhaps the 
system could use some automated tools to extract that knowledge itself (since it has 
access to the sources and how they were originally processed). 

■ Knowledge can be reused and translated at any level. Another system can be built 
by reusing only the higher levels of the design process and incorporating other 
sources to create different final formalized expressions. Other developers can tap into 
any intermediate results of the analysis and do not have to start fi-om scratch. 
Knowledge does not have to be reused only at the lowest level as it is today. 

■ Knowledge can be integrated and translated at any level to facilitate 
interoperability. Translators can be built to transform and map knowledge at higher 
levels. The rationale and meaning of different pieces of knowledge can be available 
to support translation and interoperation. 

■ Intelligent systems will be able to provide better explanations. We find that many 
users are reluctant to accept the solutions presented by the systems and ask for 
explanations not of how the system derived an answer automatically but instead ask 
for explanations of why the system starts out with a certain fact or behef When users 
are shown the reasons for certain assumptions and the fact that certain sources were 
consulted to make that assumption they are reassured in the competence of the system 
to provide those answers. Capturing this trail within the knowledge base will enable 
the system to generate these Idnds of justifications and explanations. 

■ Content providers will not need to be knowledge engineers. Although only those 
trained in the art of designing, modeling, and writing formal expressions can build the 
more refined portions of RHKBs, anyone can contribute to the higher levels. Many 
people in diverse discipUnes acquire the analytical skills that suffice to organize and 
digest knowledge sources. 

Many existing tools for text exti-action (e.g, to extract significant event descriptions from 
news articles) and discourse analysis (e.g., to segment text into meaningfiil portions) 
could be used to support these earUer steps of the analysis. Existing approaches to derive 
interdependencies among pieces of knowledge may be used to help users create 
connections among diverse pieces of knowledge. Other tools can be developed to 
support transformations at the lower levels (e.g., to turn tables into instances and role 
values). The overhead that may be incurred in creating knowledge bases using this 
approach is, in our view, not as significant compared to the analysis efforts that 
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developers undergo. It may even save developers time if others can look up the rationale 
trail instead of asking them directly detailed questions about the portion of the knowledge 
base they are developing. 

The approach presented here has many relations to software engineering methodologies 
to capture the rationale for software development, and to higher-level languages and 
frameworks to develop knowledge-based systems. Unfortunately, these methodologies 
are not common practice among developers of knowledge bases for lack of adequate 
tools to support developers in this process. Moreover, these methodologies are aimed at 
software and knowledge engineers and are not very accessible to other potential 
knowledge base developers, such as end users and/or domain experts. 

The Semantic Web will provide an ideal substrate to ground knowledge bases into their 
original knowledge sources, and to contain the progressively defined pieces of knowledge 
and the connections among them. More and more every day, knowledge originates and 
ends in the Web, and we find ourselves extracting knowledge from the Web, processing it 
inside of a knowledge base, then putting the results back on the Web. It only makes 
sense to integrate knowledge bases (their content and their reasoning) more closely with 
the Web. 
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5   Technology Transitions 

The TRELLIS concept and technology was transitioned into a new project to develop 
analytical tools for inteUigence analysts. This project, called JIST (Just-In-caSe just-in- 
Time Intelligence Analysis), is building on TRELLIS to develop a new approach to 
inteUigence analysis that provides an emerging-self-organization of knowledge regarding 
analysis topics and areas of interest, individual expertise, and teaming assignments. 
Under JIST, we are extending TRELLIS with natural language processing and machine 
learning capabilities to discover regularities across arguments constructed by different 
users. 

Appendix I: An Initial Vocabulary to Annotate Decisions 

Discourse Relations 
A provides background for B 
A is elaborated in B 
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set:meinbers 
abstract: instances 
whole:part 
process:steps 
object:attribute 
graliz:spec 

A is solved by B 
A shows how to do B 
A is motivation for B 
A depends on B 
A otherwise B 
A causes B 
A causes choice of B 
A resulted in B 
A results in B 
Choosing A resulted in B 
A happened and resulted in B 
A is purpose of B 
A stands though contradicted by B (= B dismissed given A) 
A conceding B 
A can be interpreted through B 
A evaluated by B 
A restates B 
A summarizes B 
A in contrast with B 
A. B (no relation) 

Logic Connectives 
Not A 
AandB 
A or B but not both 
A or B or both 
A therefore B 
If A therefore B then Not B therefore Not A 
If A and A therefore B then B 
If Not A and A or B but not both then B 
If Not B and A therefore B then Not A 

Temporal Relations 
A is before B 
A is after B 
A meets B 
A is met by B 
A overlaps with B 
A is overlapped by B 
A starts B 
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A is started by B 
A is during B 
A contains B 
A ends B 
A is ended by B 
A equals B 

Qualifiers 
A definitely {not} trae/false because B 
A is probably {not} true/false because B 
A may be {not} true/false because B 
A is {not 
A is {not 
A is {not 
A is {not 
A is {not 
A is {not 
A is {not 
A is {not 
A is {not 
A is {not 

likely because B 
impossible because B 
surprising because B 
shocking because B 
reassuring because B 
believable because B 
absurd because B 
accurate because B 
dismissable because B 
salient because B 

Descriptions of Sources 
Title 
Creator 
Subject 
Description 
Publisher 
Contributor 
Date 
Type 
Format 
Identifier 
Source 
Language 
Relation 
Coverage 
Rights 

Qualifiers of Sources 
Credibility 

confirmed by other sources 
probably true 
possibly true 
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doubtfully trae 
improbable 
not possible to judge 

Reliability 
completely reliable (A) 
usually reliable (B) 
fairly reliable (C) 
not usually reliable (D) 
unreliable (E) 
not possible to judge (F) 
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Appendix II: A Screen Walkthrough Demonstration of TRELLIS 

TRELLIS can be accessed from the main project page at 
http://www.trellis.semanticweb.org. or from http:www.isi.edu/expect/projects/trellis. 

Start with the Login Screen: 

a http://eKcalibur.isi.cdu:8888Arellis_web/indeii.httnl - Microsoft Internet Explorer 

Ne    Ed*    View    Favwites    Took    Help 

'^^^4-1^,^**' jliil 

-<i^B«k - ■*  • @ i  a I CtSearch   SFivixltes   %M>   & \ ^'M^ g ' jl ® Q -» 
;AHress |©http;//excalibur.lsi.edui8888/trellis_web/inde>;.html M^ 
lH<s €lFroeHotiMi   ©Google   g|LocalTrelb' g|Signin-Vahoo!htol   QTretsWeb   g]EndowsM«ta   gjwijjowi   jjTnillis 

Trellis Web 
(Temfiorarily allowing without «p»s sword) 

Login: 

Fassword: 

This Site requires Internet Explorer 5.0+ [ on Windows (ouch) ] 

Trellis Honne USC IS! People 
Disclaimer 

d 
©Done 19 Intern^ 

:iBstart||| Sa i<e iSl 11 TgVahool... | QuntlHed ...| B7-Whl5... | g]x-Sesslon | g|excarfa;.;| l$lnl»x-.^/||gjhttp:/^. v^fM/fa ItJ;"^©^   12U0PH 
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Each analysis that the user performs has a "purpose" that is used to describe the issue 
analyzed. After logging in, you are presented with the purposes which you have (or a 
person with your login ID has) made so far. By default, there are 3 purposes which are 
added for each new user. 

a hltp://excalibur.isi.edu:8888/cgi-bin/lrellis_web/loflin4)l - Microsoft Internel EKplorer 

Ffe    Ed*    View    Favofites    Tools    Help 

JMM 

*.B«ck - -f • ®. g|  a I ^Search   SJF""*"   -^Meifa   0 I ISl' # ^ ' tj ® '-^ 'g 

ftddrtes ]€|http://excatbur.ls.edu:8888/cgl-bln/trellls_web;iogin.pl "U #«p 
;LHa-^ftMHotmaI   ©Google   glbcalTrefc   gsgn in-Yahoo! Hail   (gTreJisWeb   jJWJndowsMedia   fiwinclows   glTrelis 

Trellis Web User varunr 

m usi   mM mmsm t^mmM W'r^iiii'ffifiTi 
Should 1 Hire Bill Gates JESSH ffijig mtrnm isa jggjjlj 

Buffer Overrun Paper jmum ■Ma mmm ISS3I 
Mission To Athens UMViWHA jQQm HiSI j|||!|^ll^ JQU^ 

Test Purpose jQjgf Kwia msmm Bi^jjltel 
^^g^ggl^ IQ2QI 

Which Car Sliouldi buy mSBM ■iiina fESM ||>j^|^ 

Should 1 Visit India ||^|Bll>A'JffiM JQJII ■HiM msmm HjQgl^ 

Use of biological weapons 
by Iraq mmM IBj'illB mm BSM J^QI^ 

Test purpose H^JQl loaa timmm BCTli IffliU 
Explanation of the Bermuda 
Triangle 

wm^ism J|g2|g msM mMEm tmM MilSHjEial pipgi 

Note: 
Allth« MJihup flits xtc kept on th*Mrvtr in J non wtb-shited <lir«ctory. Kth« files aie required to be hosted, they ojn be saved locjily. 
Any Comments or Suggestions. Please mjii jne 

d 
Itf Internee 

ij^Startll I ail ^ i:gl ll TPYahoolM«s.„| g)Uniitied-Not;.J B?-HyOvmpV;.|g>i-Sessi^    •   | ll]egalibur:/nf.„l |^Inbox-Outlo...||Qhttp://CTia-    |tJ:"QS    12:04 PM 
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You can make a new purpose with the "New Purpose" button, which prompts for the name 

of the new purpose. 

•3l http://eKcalibur45i.edu:88a8/cgi-bin/trer»:.webyld#4il-tft^^ 

Explorer User Prompt 
f.: 
i,Sai^ Prompt 

«• Natie p( the New PupoM ? 
Cancel 

lUse of Chemical Weapons by IraiJ 

Trellis mb 

micw^z'"' 2em 

-a®s?-» 
"il <»go 

@ Windows Meia   ©WindovB   g]Trelis 

User: varunr 

^f^mss^mm BSBH cm mi     wm miimmm m^msmm mmmmm 
Should 1 Hire Bill Gates rnmmm ikiiM ■iTiai iiiMiilii jy^j^^ 

Buffer Overrun Paper tmm 1233 mmm WSSmSmM mmm 
Mission To Atiiens tsssi MM msmm BjEmM Ij^^jjl 

Test Purpose ummmiil MM ■gga fgssaEm MTmWBl mjisi 
Which Car Should 1 buy fmm lililiBI p|iMiii^ iwsai 

Should 1 Visit India tSSM mgai hi^jjai liBBBi 

Ike of biological weapons 
by Iraq 

tSSM |||i|>lalii lEffllM wE^^^^B JjJI^J^ 

Test purpose Jj^Oi mrnai mmm ISEBIM ■TraffyiraB iiililsit^ 
Explanation of the Bermuda 
Triangle 1^ Eoa WWM t'MM EMfflaa 

Note: 
Allth« Mji<upfilcsar«kept on tht server in i non Micb-shdr«<l directory. If U-iC files are required to be hosted, they un be uved loully. 
Any Corrimenlf or SuggestiorK, Plejfe mail rrie 

il 

ii|iistart||] aJ ^ (Si II -5gYahoolMe...|i3l>«Md-...| g?-'MyOw...||i]x-Session    (|lleH^;/..i| i:^lnbox-Ou...||fjhttp://oc-  ^ff<,:imirtt...\  |s|l;T3B    iZiOePM 
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After creating a new purpose OR when editing an existing purpose, you end up with the 
main purpose editing window shown below. The left side of the screen is used to find, 
select, and edit the statements used in analyzing the purpose. The right side of the screen 
is used to construct and view the details of the analysis. 

A query frame is in the top left hand side, in which you can fire off queries to a search 
engine (in this version of TRELLIS the search engine is Google), and get the results in the 
results frame below. There is nothing in the current selections here, since this is a new 
purpose. Nor is there anything in the statements frame, which is the frame shown in the 
lower left of the screen. 

3 http://excalibur.i5i.edu:8888/cgi-bln,trellis_web/main.pl - Microsoft Internet Explorer wMM^ky ^M. 
Pile    Edit   Yew    Favorites    Tools    Hefc 

S^Badt • •♦ • @|5|  (3 I ^Search   ^Favorites   ^Media   (3jJBr#_M - Q © g? "» 

ftddress W] http7/e«alibur.isi.edu;e8a8/cgi-binArel5_web/main.pl M- '^^' 
:Ur*$€l Free Hobnail   ©Google   glocalTrelts   gjSgnin-VahooiMaa   gJTreltsWeb: gjV-'ndoHjMedia   ©Windows   gTrelts 

Trellis Web 
Purpose : Use of Chnmical Weapons by Iraq 

Enter a Query jUse of Ctismical Weap 

No. of Results |lO 

Conclusion : Add Conclusion 

EMBBSaBSi 

M 

AddSeledioiU!   : I   -AddUser Data 

CNS - Evidence Iraq Used Chemical Weapons ■: 
Duiing the 1991 ... p    r; 
... of chemical weapons occurred. Even If Iraq intended to '•; 
make extensive use of chemical weapons, a number of :■; 
factors precluded this option. The remart<able speed 

Tlie Chemical Wpapnns (^onvimtioii- A guided ••• ■ 
tour n   IJ 

MMMlS^i^M^MJEE^ r 

g££^ii^ Wi^iSBlMSi J^^MSEJ Eli BiSfiSM JSISII JaimSffli 

gBst"t||113 (^ l!*l ll TPYaboolMe...] jgUnBded-... | B?-MyOw... | g]x-Session    | |gexcaibur:;...| iSlInbox-Ou...[||jhttp!//ex-  P^file!f//Untl..,[  |<{lrl3g    12i07PH 
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The results from the search engine that you find relevant can be selected by clicking their 
icon and clicking on 'Add Selections'. The Web pages selected are added to the 
statements frame at the bottom left. 

Hj^.ii^^jNj,iii.iiiJu»^.im.i4f^fffliimjjjiii.gH!m Lpl - Microsoft Internet EKpIo jjajx|! 
Ftf   edit    view    FovoritM     Tooll    Help 

».8ack T  -»—-® g|   (33 I @t Search   a]P'vog»^ ^!!J!Ji_ii IM!_^^MjLS_®-.^-Jjg- 
"H   f>S° Address |Shttp://excalibur.(sJ.edu:8888/cgi-bin/trellis_web/main.pi 

Links   giFroe Hotmail    ©Google    ©Local Trellis    ©Sign In-Yahoo! Mai    ©Trellis Web    © Windows Media    ©Windows    ©Trails 

Trellis Web 
Purpose : USR of C:hcmic*il Weapons by Iraq 

Enter a Query |Use of Chemical Weop 

No. of Results fTo 

Conclusion : Adil ConrJusion 

~±J 

t7.tlftAt IBl'.'Him IMI!!.!!! ..M 
AddlScIoqliqiaV:  M, fmXlrtmOfm. 

CNS - EviilKiicB Iraq TTsert Chnmical Wpaiioiis: 
Bming tli« ]<)<>1 ... /p^ 
... of chemical weapons occurred. Even if Iraq intended to   V^^^ 
make extensive use of chemical weapons, a number of 
factors precluded this option. The remarkable speed 

!nie Chsmiral Weapons (>on\-enti«n - A giiidiid 
tour [^    gj 

CNS - Evidsnce Ii-aq Used Chemical Weapons l~ 
During tlie 1991 ... *^ 

■gmtmai —.wnt-waiMMi mssssm Bssi ■gmai lagEEgi masssssM 

m" 'I      fPfe Internet 

\m, ai  |l ■■»VehoolMe...|^UnMtled-... I a?^Mybw...| gx-Seisi^ .| B''><"*'«'-^-ic£i'■*">: •<^"1I^ .P^fHe.ff/Untl... |   f^liTOS     Ui07PH 
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The selected pages can be renamed to reflect the salient fact that they contain that needs 
to be brought up in the analysis of the overall purpose. You can rename something by 
selecting it and pressing Ren (one of the buttons for editing of current selections). A 
selected page can also be deleted (selecting it and then clicking on the Delete button). 
Anything in the statements frame can also be moved to the analysis frame on the right 
hand side to start building the analysis (by selecting it and clicking the "IVIove ->" button). 

■aihttp://eKcaUbu^««l.edu:B»OB/col-htnAr«IHft%*^«>WS|*ai^S n^T.T 
fiWj     S'dit""    ,ViRw    T.3Vorit.B5     Tools     Hdr Jl  
<)^BaiK -  -♦  - ® tSl   {35 I iQs«ych   GgF'v^l'"   ^Media   0 I 1^- C3 1^ j^Jgj_<I)jjjg^ 

Address I® htbp://excalibijr.W.edu:8ee8/cgi-bin/trellis_web/niain.pi ~M:&:^;„ 
Uris' gJFrooHotmaa    ©Gobglo    jg}local TreBIs    g| Sign In - Yahoo! Mai    g) Trellis Web   j^y^;y>'>^J^_&^'^;"^_&l'_'^_ 

TrolUs Web 
Purpose : Usfi of Oiemiciil Weapons by liaq 

Enter a Query |Use of Chemical Weop 

No. of Results ITo 

Conclusion : 
,.■ I MmMMM 

Add Conrluiiion .£1 

rai'iiiiweBim! ■tif.llBai.BBHBa 

CNS - Evidence Iraq Used Chonucal WBjfffiljginignMWC 
During tKe 1.991. ...   
... of chemical weapons occurred. Even if Irac^ ScriptPromfil:, 
make extensive use of chemical weapons, a > E|lterANli^yName;fortllet^rK.• 
facto^8 precluded this option. The remarkable    Hlp:/7cns.rniis.eduJ'pubt/hprAucke(97.htm 

The Chemical Weapons Convention - A 
totir 

' |EvidencebyCNS| 

"M 
Maaaah^^^SBBl M25B3BB135231BEBBB   r 

CNS - Evidence I>aq Usfd Chemical Weapons ^^ 
Dm-uig tlio 1991 ... 

klDono 
'jSB Start] 

Mfl'IMI Iff'''-''*-^'™™*! BgswBHfH BBH WBBfBBSl MSSSSM BBBBiBMI 
 „ .   .        ________      ,    ,^   |__,|    j™____ 

j£i] S ea 11 TgYahool...! i^tJntltte... | H ?-"Gon...| JBx-Ses'stonl B'g'Jb-l ggHnbox... ||#^http:/- . R:We.W... I ^Y^^l-I ^Micros... |  ^WSWlziSm' 
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Not all statements come from Web pages. You can also add new statements manually, for 
example an email message, or a note about a conversation, or any other text. This is done 
by clicking on "Add user data". You can specify a URL If you wish, but it is not necessary. 

Any new statements entered manually also have to be selected in order to be added to the 
statements frame and ultimately to the analysis. 

airttp://e«canbur.bl.cdu;BB8.8/cBi^W,te#i€*Wii«lSW :'3*l» '.d£lj<l 
pllft     Edit    View     Favorites     Toots     Heip 

»-Back  '   ■»   - <a  Bl   fflt I ^Starch    Sj Favorites   ^Media    0 | 

Address \^ http://excalibur.lsi.edu:8888/cgi-b<n/trelli5_web/main.pf 

m-m® eg -» 

links   ©Free Hotmail    @Google'   ©Local TroHis    ©Signin-Vahooi l>1ail   gTreHis^Web    ©WindowsMedia    ©Windows    g|Trellls 

TrclUs Web 
Purpose : Use of Chemical WcaponK by Iraq 

"^ 

Enter a Query       |Use of Chemicol We 

No. of Results      |lO 

Conclusion :        Add Conrlusioa 

ITBffW M.WJtillMI EJ!H3I 

^a User Data edit Window - Microsoft Internet explorcf .a jj^'M 

</gSE^SSBSBii 

CNS - Evidence Iraq ITsed Clieujjc 
Dining the 1991 ... 
... of chemical weapons occurred. Even 
make extensive use of chemical weapor 
factors precluded this option. The remar 

1] 
Title : 

TJRLCif any) : 

Text: 

Event at Al Jubayl 

http://www.gedcom.org/ 

SSoldiers   at   Ai   JxUaayl,   after   a bonto, 
reported a caustic  smell  and skin 
rashes  on  ISth  May] 

Jli 

The Chtnnical Weapons Convention - A giiided 
^     ri 

CNS   E-vidence Iraq Used ClienucaJ Weapons P 
DuiTJig tl\e 1991 ... 

"TEI;t»'S°;:^ 

m: "f r~[  [(i"SiE;;>ot 
iBstl.rt|jVria ^ l!a  |l TtyVahool ...] aLintitled...[ Br-Whis... | Mx-Sesslon | fgexceltou.,. [ lSl'nbo>:-... | ahttp;«e... | p^flte!»M... ||<glU»erDa-."  |<BJ-^Q     lZi09PM 
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Some statements denote a source (e.g., CNN) that you want to cite in your anaiysis. You 
can describe a source in detail using the 'Desc' button as shown. This description will be 
shown whenever you click on this source statement. 

a http://eKcali1)ur4n.Edu;88OT/c*l*/trellKi«d>yfe#iM>l k'(>«iWMi8*t g$Wi?; m:srmk^m ^Jd 
06    Edit    View    Fsyotites    Tools    Help 

'BKk • ■♦ • © g|  a ! C^Seardi   gjFavorites   ^Meda   (Jl | &• # SI " 13 ® '^ "» 

Address |@http;//excalibur.isl.edu;8888;cgi-bin/trelb_web/maln.pl 

Unks gfteeHotnal   gjGoogle   gLocalTrek   g) Sign In-yahool Hail   g 

3 Source Details - Microsoftin 

Trdlls wob 

Purpose : Use of Chemical Weapons hy Irat] 

Enter a Query |Use of Chemical Weap 

No. of Results [To 

Conclusion: AddCoiidmion 
HMUWI I ml HMmH 

BgHlSM 
CNS - Eiideiire Iraq IFseii Chemical Weapons 

Diiring the 1991 ... p 
... of ctiemical weapons occurred. Even if Iraq intended to 
make extensive use of chemical weapons, a number of 
factors precluded this option. The remarkable speed 

Tlie Chemical Weapons ('Jom-erttion - h. guided 
tour r ..11 

  ^^^i^Zr^  

E^adfinrR by CNS © 
Event atAlJubavl 

Title 

Creator 

Subject 

Description 

Publisher 

Contributor 

Date 

Type 

Format 

Identifier 

Source 

Language 

Relation 

Coverage 

Ei^ts 

I^Subrtiit 

|Evidence by CNS 

fv^ 
Iraq Chemical Warfare 

I^ 

JfilxJ 
"^ 

11 

"¥] ^GQ- 

JQUQQjm HQ^Qg^JOm OfjQi iiffSWffll jitl^J^Mj jMQSj^lji^QJJl 

listaftlll^ S ^ 11 -ayVahool... 1 Quntittej ...| g|X-Sesslon | Bjexcaaxj... | jgllnliox-... | glhttp:;/e.., | P^Dentio; f...| B?-Awali,..|||J5oun:e-.    \^TSQi     1:51 PM 

I Internet 
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You can also view user-entered statements by clicking on them. 

3 http://eKcaliburasi.cdu:88B6/cB^bIn/^fenu_wef^/main.pl - Mfcfb«AtntSraeifK!ild*i«^^ '^fcto Avft-. mM 

XHo #]FreeHotrMl   i]Googli!   # 

He   ,Edt   Wew   Fawtes   Tools    H"*" 

^Ba*' ■♦ -@g|  l3[® 
3http://excaliburJsledu;88B8/trell»_web/cathed/varunr_dirl0_998BW8Sl.hlml-Mtewsoftlntema^ B^!P' JPlxi 

Address |© httpi/ZexMlibur.lsi.eduiBaa 

Trdlis Web 
Purpose : Use o( Chemi 

Enter a Query     |Use of Chemi 

No. of Results     |10 

Conclusion:      Add Conclus 

Add Selecthins    I    AddUl 

Se    E<»    VBW    Favorites    Tools    He|) 

*-Boclc ' 4 - @ 1^  lS I ©Search   ^Favorites  ^Heda   Q) I 1^' #: M i3 '<D '^ "» 

Address |@httpiWexci*bur.lsi.edui8888/&elfe_web/cad>ed/vafutT_dirl0_99868'18Sl.html "D i»6o 
Links gFreeHotmal   ©Google   (g) local Trelisg Sign In-YahodlMaJ   g] Treb Web   ©Windows Merfci   (gwindows   ©Trellis 

^Go 

Title : Event at Al Jubayl 

cm   Eiideurc Iraq Used C 

Dmmg the 1991... 
... of chemical weapons occurret 
make extensive use of chemical 
factors precluded this option. Th( 

The Chemical Weapons Con 
tojir 

iilHEjIlBgi ES3IE583 

Evideurn bv CNS 

Event alAlJubavl 

Text: 

Soldiers at Al Jubayl,  alter a bortb,  reported a caustec smell and skin rashes on ISth 

Reference UEL: 

http:/Ayww.gedcomorg 

Edit! 

Ha? 

 a 
IT 10 Internet 

jmmmji BmiiUjMl 

"I     I     ID Internet ©.Done 

^\^ d<§ 11 -»Yahool... I ^UntBed ■■■[ px-Session | jgexcdbu... | il^lnbox- J. \ ghttpiffe... ] ygDemQ; f...| B ? - W^^llfihttp;//-    [if^aTHHT 
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To modify a user-entered statement, select it and click on the Edit button, then enter the 
new information. 

3|http://eKcalibui-.isi.ifdu:8880/tgi:bin/treBi5iM>/nw'"'fewW^^ 
'riJtxf 

File    Edit    View    FavoiitM    Tools    ""^^ 

*.Back"* 'iSSl  iSJiQ 
''^ User Data Edit Window - MicrosoR: Internet Explorer mn SMM. 

MirKS I® hH:p;//excaaxjr.lsi.edu;888 

Ms ^FrMHotmol   #^Google   # 

File    Ed«    View   Favorites    Tools    Help 

*.Back - -♦  - a m  fi} I CtSearch   faFevorites   ffMedle   QJ] IB,' # 3 9 (D Q ^ 

TrcUls Web 
Purpose : Ust; (if C-lienii 

Enter a Query |UseofChennl 

No. of Results |iti 

Conclusfon: Add Conclus 

MSSMSSESatEM 
CKS-E>ideuceIiaijUsedC 

During the 1991... 
... of chemical weapons occurred 
make extensive use of chemical 
factors precluded this option. Th( 

The Chemical Weapons Con 
tour 

I'gff ESi JjBSi JESSS 

Evidence by CNS 

Event at Al Jabayl 

Address I© http://exc^bijr.i5l.edu:e886Arelli5_web/cached/varunr_dirl0_99868'(8Sl.html "3 e<^ 
Links gFreeHotmal   ©Google   glocalTrelis   @ Sign ii-Yahoo I Mall   gTrebWeb   g] Windows Media   g] Windows   ©Trellis 

Title: 

UKLCtf any): 

Text: 

W 

Event at AI Jubayl 

http://www.gedcom.org 

Soldiers at Al Jubayl,  after a botnb, 
reported a caustec smell and skin 
rashes on ISth Hay 

^Go 

il 
19 Internet 

MgglifHll ■riTPl-yglHai laffliM Wa MSSfSSSt ^a^gidJ ^BBi'SiStti 

w^ ,   , ;■;,:■'. ■.       ~~~~~~~~~ rr  
.'yastMtllJ S3 (il iSl Ii VYahool... I ^UnBtled...| Ijclx-Session | Iflexcafou...] igllnbox-... | g|httpi/;e... | y^t)eino!f...| S7-Mt...\\g]\lserDiL.   [^if^B     1:53PM 

IJJD Internet 
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At any time, you can compose your analysis from the statements that you have selected 
and created. The analysis of a purpose is made of units, which may have sub-units in 
turn. Click the "Add Unit" button, where you can select statements and constructs from 
the TRELLIS language in order to create an expression. You can also annotate the source 
of the analysis and qualify the source for its reliability and credibility. 

You can build a unit using the default TRELLIS constructs, but you can also define your 
own by selecting "New". 

aMtp://excalibui-Ma)uaW/Mi^*'j^Stffiii|s^3B#^ \MM 

Piddress;]® httpiZ/excalibu 

File    Edit,  View    Favwites    Tools 

^Bvk ■Mm '4} Unit Editor wmdow - Miaosoft Intern^ Explorer -lafxl 

!li*j glFi^HdtmjJ   ^ 

Trdlis Web 

Purpose: list' 

Enter a Query |ijsi 

No. of Results f\0 

Conclusion: Adi 

HQf^l^l^^j^lllJ 

CNS-EridenceIra 

During the 1991... 
... of chemical weapor 
make extensive use ol 
factors precluded this 

The Cliemiral WPII 

toiu' 

^/Add another source In LHS 
^- limit the number of displayed constructs-^ 

C Discourse       <~ Logical      <~ Temporal 

P AH r User r New 

13 ^so 

I Event at AlJubayl _»J is elaborated in 

~B Because 

According to Source I Evidence by CNS ^J 

Ban El 

~M I Evidence by CNS ^j 

define a new 
"construct 

II 
Which is 
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Units are normally shown as a collapsible list that the user can select and expand. If any 
sub-units are added after selecting a statement, they will be added under this statement in 
the collapsible tree. 

^ hUp://eHcalJbur.isi.edu:8B88/cgi-^in/trellls„web/inaiapl - Microsoft Internet EKplot-er l^iglfV ^''> JEM 
Flo,   Ei»    View    Favorites    Tods    Help 
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Address |@http;//excalJxjr.lsl.edu;6888/cgl-bln/treli5_web/iiMln.pi ~Vl if»GO' 
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You can also use statements and units from other users if they are relevant to your 
purpose. To do this, click on the "Import" button and you will be prompted for a keyword 
to search (here "Iraq") in either Purpose names or Statement titles entered by other users. 

Me    E<ffi    View 

^Back 

Address Ig http:/ 

Uiks @f=rMHob 

Trellis \vc 
Purpose : 

Enter a Query 

No. of Results 

Conclusion: 
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... ofchemlcar 
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factors preclud 
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Evidence by 
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Userid Purpose 
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Search Word(s) 

Any Word C 
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ilSonT |{0 Intnrtf 

iast«t||raJj(S C^ ll Tt7Yal«ol ,.:l i3unafed„.| Sx-Session | gexcattxi:/.} t^lntoc-;..|^titt^;//e... | |^DeirB;:f...| 6'>-lriTh...||ehttp-//-":::|<|;'53fl    I:28PM 
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From the results obtained, you can select a purpose. The system will show an uneditabie 
version of the analysis frame. You can select any unit and import it. Notice that if you 
select the top unit the entire analysis is imported. 

^soegis^s^f:' ahll:p://eKcaia)ur.BUirfu.-8880/csi^*/l«W!C.»i!i/««iH^ 
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After importing, thie selected units and sub-units (along with the statements used in them) 
as well as the sources are added to your own set. 

3 http://excalibur.(5i.edu:8B88/cgi-bln/trellfs_web/main.pl - Microsoll: Internet Explorer 
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You can also rearrange the units in the analysis by dragging and dropping them in the 
analysis frame. This is useful if you do your analysis bottom-up and want to relate units 
that you created previously separately. 

To move a unit, select it first by moving the mouse to the left side of the triangle widget 
and clicking on it.   Hold down the mouse and move it to the place where you want the unit 
to be. A black line shows the position where the unit would be dropped. A transparent 
box shows its future parent unit. (So you can either drag to, or into). 

There are 2 modes of dragging : Left-click and drag drags the whole tree (as shown), and 
right click and drag just drags the particular unit. 

a http://eKcalibur.isi.edu:8888/cgi-bin/trellis_wcb/main.pl - Micf osofl Internet Explorer 
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After the unit has been moved: 
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TRELLIS can be used offline if you cache Web pages before disconnecting from the 
network. Select a statement and click 'Toggle'. This link now points to a cached copy. A 
link pointing to a cached copy is highlighted in a darker green color. 

'3 hll:p://cxcalibur.isi.edu:8B88/cgi-bin/lrellis_wcb/main.pl - Microson: Internet EMptorei- 
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Sometimes you do not know yet how you want to use a statement in an analysis but you 
want to include it in tiie analysis frame. You can select statements and move them to the 
analysis frame with the 'Move->' button. These selections go under a 'Notes and other 
information' category. 

This facility is useful to drag and drop statements into the analysis. 

a hltp://eKcalibur.i5i.edu:8888./c9i-lilnArellis_web/inain4>l - Microsoa Internet Exploref ^JSlxJ 
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d 

''(morel 
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Iraa.liais chgmLQ_d.WMH„ons Is elaborated in Two c!ieMc.M..d..ec.ojil5Mii.atl.oil 
'^ sites were ohsBived and Chpniical Vlsrtme Activity At Talil and Chemical 

rotU.l&.were„toUxidJnJ5.MB.tels 

t> I more | 

^ Chemical Warfare Ai:tivitv Al Talil overlaps with Possible Munllinns Storage 
MiuDiaylah 

^ I more [ 

'^ Chemical rounds were found in 15 bunkers. 

> [ more 1 

b Two chemical rieronlairiinalion sites were observed . 

"^ Iraq Used Chemical Weapons is probaliiy true 

K Lra!LUsei„Chemi.caLVycai!ons is elaborated In BenB..CS!..fr«.mlh.e;fieL(.!. 
reaardinu affected personnel 

> Iraq Used Chemical Weapons Is supported by Iraqi Sourg; 

> Iraq has a history of aqtiressioii is elaborated In lrasi.atta,ckg.(L!f.afLijn.l9M 

■^ Hotes and other infoimalion 

Jrl    ^ Evidence by CNS 

> Event at Al Juhayl 
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You can modify units in the analysis frame by clicking on the "Edit" button. 

The "Remove" button deletes the selected unit and all of its sub-units. 

The "Restore" button is used as a single-step undo. 

The "Extract" button is used after selecting a statement. Then all the sources that it finds 
inside the statement are added to the current selections. 
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You can also view the results of your analysis annotated in several markup languages. To 
view this, go back to the Main Screen where you can see the marked up versions of the 
purposes that were just edited, by clicking on the 'XML' button for the XML markup, 'RDF' 
button for RDF markup and 'DAML' button for the DAML version. 

In this example, the XML version of the 'Use of chemical weapons by Iraq' purpose is 
shown: 

'3 http://eKcalibur.isi.edu:8B88/cgi-hinArellis_web/main.pl - Micro<xift Internet EKplorer 

;Unls,iQFree Hotmail   glGoogte   ^ Local Trellis   gsgnin-yahoolMaJ   gTrefcWeb   gvftidowsMedia   ©Windows   (QTreilis 

r.s. 
Fie    Edit    View    Favorites    Tools    HeJ) 

^■Back a  ffl I @Search   QBFavorites. @He<fa   Q | ife- # ^ - H ® Q ■» 

;A«ttess|g|http;//e):calibur.i5i.edu;8W8/cgi-bin/trellis_web;main.pl m  (•"So 

<?xml version='1.0" ?> 
<IDOCTYPE trellis (View Source for full doctype...)> 

<trellis xmlns:xsi="http://www.w3.org/2DDl/XMLSchema-lnstance" 

xsi;noNamespaceSchemaLocation='http://excalibur.isl.Bdu:888B/trellls_web/trellls.xsd": 
<purpose>Use of Chemical Weapons by Iraq</purpose> 
<conclusion /> 

- <statBment> 
- <lelement> 

<title>Event at Al Jubayl</title> 

<link>/trellis_web/cached/vamnr_dirl0_g9B684851.html</link> 
<data /> 

</lelement> 
<relation>ls elaborated in</relation> 

- <relement> 
<title>Evldence by CNS</tltle> 

<link>http://cns.mlls.edu/pubs/npr/tucker97.htm</link> 
<data /> 

</relement> 
- <stsource> 

<titlB>Evldence by CNS<Aitle> 

<link>http://cns.miis.edu/pubs/npr/tuckerg7.htm</link> 
<data /> 

</stsource> 
<substatements /> 

</statBment> 
- <statement> 

- <lelement> 

<title>Iraq Used Chemical Weapons</title> 

<link>/trellls_web/cached/varunr_dir7_99063g718.html</link> 
<data /> 

</lelement> 

<qualifier>ls probably true</qualifier> 
- <sub5tatements> 

- <statement> 

feJ:Done       ■ ' " " '        ^ -        ' ■■■■■■■■    ^ ^ ■  ' 

BstartJlJ E3 J iSl ll :^Untitled-... | |I]x-5esslon    | g]excal(xjr;/...| i:$)Inbox-6u...||g|http://e«.„   H?-'W°"t-l t3telocs 
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You can also see the Schemas (DTD, XML Schema) for the XML data, the RDF Schema for 
the RDF data, and the DAML ontology by clicking the respective buttons on top of the 
screen. 

a http://eKcalibur.isi.e<iu:8888/cgi-brn/lrellis_«eb/login.pl - Microsoft Internet Explorer •:aiia 
File    Edit    «ew    Fsvorites    tools    Help 

*>Back ' -f  - (3 SI   iSJ I ©Search   aFavorltes   jgfMedie   (3\%- 'S Sii - 3 ® '^ '^ 
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Lhks ©Free Hotmail   ©Google   ©LocalTreHis   ©Sign in-Yahoo! Mail   ©TrebWeb   ©WindowsMedia   ©Windows   ©Trellis 

TrellLs Web 
Schemas and Ontologies 
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