Interactive Demo: Using CZSaw to Analyze Entities in Collections
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ABSTRACT

CZSaw [1] is a visual analytics tool for sense-mgkiacross
entities, entity collections, and relations with facus on
augmenting the analysis process. It uses a vaofeffgxible data
visualizations to represent, explore, and compugevorks of
entities and relations from different perspectiv€ZSaw is
designed to provide a replayable record of theyaislprocess
and to generate a reusable model of the analygis, Istructured
as a dependency graph. To support these goals,nteatly

meaningful interactions are captured into a sciR&playing this
script replays the analysis process, and editinglldws fine

control and reuse of the process. Specialized vewee also
provided for the dependency graph and for the sid@story, to
provide more visual interaction. This demo showsvHeZSaw
can be used to analyze different types of datgsetsctured and
unstructured data), as well as some strategies @evigle and
conquer) used on analysis tasks.
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1 SYSTEM DESCRIPTION

CZSaw uses visualization and manipulation of esditientity
collections, and relations to support the senseimggbrocess. An
entity collection can be a text document mentioniagious
entities (such as people, locations, dates, etc)a ow in a
spreadsheet with columns as entities. CZSaw isretspy Jigsaw
[2], which seeks to help analysts discover hiddaetsf in large
collections of text reports by making connectionstween
disparate facts. CZSaw extends this approach btugag and
encoding the analysis process, enabling the useptay, modify
and reuse analysis procedures and relationshipschwhare
modeled as a dependency graph. As well as provalinch set of
tools that give the analyst the power to visualimel manipulate
entities and relations, CZSaw provides tools taalize, replay
and modify the complex analysis process itself.

1.1 Capturing the Analysis Process

The analytic process is a sense-making process. aftadyst
typically iterates through sequences of steps ntamgs, varying
parameters each time, to gradually make senseeafdta. CZSaw
provides an editable, re-playable, and re-usealdehamism to
help analysts understand, explore, reference, auser their
analysis.
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User interactions are recorded and translated @ntscript
language at a task level. We only record meaningfks such as
“find all entities related to at least two entitigs the selected
group”, and not every single mouse movement. lotEm and
results (and parameters involved in the interagticare
encapsulated into variables and functions, andedtoas a
transaction consisting of one or more lines of script language
code. CZSaw'sXript View supports editing script transactions
and navigation through the process by rewinding splaying
transactions of the analysis.

The script generated from a user’s interactionatesea model
of the analysis process in the form of a propagate-
dependency graph. The model comprises analysisltgesu
(variables) and connections among results (intenast to
generate these variables). Any change in a varitlggers the
underlying propagation mechanism to automaticallpdaie
downstream variables in turn reflected in data gielvallows the
user to quickly reuse parts of the analysis prot®ssssigning
new data to a variable. CZSaviDgpendency Graph View (Fig. 1)
directly visualizes the dependency model, helpingersi
understand the logic and relations of analysisltgsu
EBX

B Dependency Graph

view1 » sSimilarPhone

sﬂi'g(:onlacts sRelSimi

¥ orig »origContact » similarPhoni »allContacts

M
_y sAllContacts
e D

¥ sRelAll

Figure 1. Above: Dependency graph of searching replacement cell
phone (VAST 2008 mini-challenge). Bottom: Reuse of the
dependency graph to generate the graph for multiple phones.

CZSaw also provides History View to visualize the analysis
process and to quickly explore and access previtates. The
History View displays past states as screenshots in a temporal
order, allowing the user to quickly recall the pasalysis actions,
and easily see an overview and access historysstate

1.2 Data Views

CZSaw provides several views to visualize and atewith data
from different perspectives:

Semantic Zoom View (SZV): examines documents at several
levels of detail (overview, entities in the documend detailed
text). It incorporates continuous zoom and the alisnformation



seeking mantra: “overview first, zoom and filtdren details-on-
demand”. Each document is represented by a snwlingle; the
user can zoom into each to see its set of entfieher zooming
allows reading the full text while retaining the ntext of
surrounding documents (Fig. 2). A clustering altoni places
documents containing many of the same entitiesectogether.
The user can apply a divide-and-conquer strategycregating
groups of related documents to divide the setsmaller chunks.

Figure 2. Semantic zoom view visualizes documents with different
level of details from grouped overview to textual contents.

Hybrid View: An enhanced graph visualization showing entities

and relations in a node-link graph where the nodas be

represented with visualization techniques (e.g. disouped nodes,
bars, temporal and spatial layouts) to visualiféedint types of
data (Fig. 3). It allows quick access to temporat spatial

layouts without losing the relationships to non+emal and non-
spatial data. By changing a node’s visual state,l¢lrel of data
detail can be adjusted to drill down into a datasi¢hout losing

the context of the analysis.
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Figure 3. Hybrid View. Communications in the 10 day period,
VAST'08 challenge

Document View: For datasets containing document collections,

the analyst must read at least some documentsviBvisdisplays
the content of selected documents highlighting meet entities.

These views are driven by CZSaw's dependency paijmay
mechanism. Views automatically update themselvasgftect the
content change caused by the propagation from éperdiency
graph.

1.3 Data Query and Entity Management Functions

CZSaw provides computational power for
computation, and management. These functions caactessed
through the user interface, or via the script vigar advanced
control). Script commands include:

data query, [2]

Data view commands. Control visualization states, such as
show/hide, layout, and aggregation levels of tiseiaiization (e.g.
showing a set of entities as scattered nodesligt, @r grouped as
a single node).

Data query commands: Query, filter (entities or relations) from
CZSaw's database. For example, search for entifiessalue
comparison, search for related entities to a setntities, or get
relations between two entity sets. In CZSaw, useed not deal
with a very crowded graph containing all the eastiThey can
work selectively on a set of entities.

Entity refinement commands: Extract, merge, edit, and link
entities. CZSaw relies on entities and relations generate
visualizations. Text documents involved in real Moproblems
are usually messy and contain inconsistencies aratseand
automated entity extraction is often not satisfactd’hus, we
provide entity management commands to allow usersefine
entities on the fly within the analysis. Within thata views the
user can extract new entities, merge entities @ngentity with
different aliases or misspelled names), edit/remewntties, and
link entities (e.g. associate phone numbers widividuals).

2 APPLICATIONS OF CZSAW TO A VARIETY OF DATA

We have applied CZSaw to different types of datdemonstrate
its features and how it supports analytical stiaed)atasets used
include VAST challenge data (2008 and 2010) and méllife
strike data. One key problem in the VAST 2008 pélbne mini-
challenge is finding several phones’ replacemerngk. The
underlying logic is that if two phones call a sianiset of phones,
these two phones may belong to the same person.wilVe
demonstrate how CZSaw tests this hypothesis thrintghaction
for one phone and then apply the same set of actionthe
remaining phones. The interactions are capturemanscript and
construct a dependency graph. The dependency geaphen
reused to find replacements for other phones (Hig. In
conjunction with this, CZSaw’'s hybrid view visuai the
temporal pattern of phone usage, which strengtttenbypothesis
since the phones are used at different times.

The 2010 arms dealer mini-challenge is mainly taitata. Its
multiple threads resulted in an inaccurate entitiyagtion. We
use this problem to demonstrate CZSaw's entitynesfient
functions, theSemantic Zoom View (SZV), and the divide-and-
conquer strategy of handling multiple threads byuging
documents. Both the SZV and thiybrid View can be used to
manipulate and view clusters of documents. Theyahahn then
work on a smaller number of documents from eachtetu While
examining details of documents and entities, ther usay find
many imperfect machine-extracted entities, and @ity
refinement commands (editing, extracting and meygto refine
them. These operations will change the entities emdtions,
which cause the dependency graph to propagate tfnenroot.
This leads to layout changes in views, creating ichwgters or
merging existing clusters.

The FAA wildlife strike data is a large dataset t@dming both
structured data and textual content. We use CZSaexplore,
analyze and report relations among wildlife speciessons, time
of day, aircraft types, and text reports.
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