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We explore how visualizations can help users understand what an Al agent is doing as it builds and runs queries over data

Agentic Trace Display

We build on familiar
visualizations to study
how visual traces of
agentic workflows can
impact user trust and
understanding

The visualizations are
designed to enhance the
transparency in LinkQ*,
an agentic natural
language interface (NLI)
for querying knowledge
graphs (KGs)

Users can track both the
overall querying process
and the agent’s specific
actions as they happen
in real time

User Demonstration

*Harry Li, Gabriel Appleby, and Ashley Suh. "LinkQ: An LLM-Assisted Visual Interface for Knowledge Graph Question-Answering." 2024 IEEE Visualization and Visual Analytics (VIS). |EEE, 2024.

We conducted a think-
aloud study with 14 KG
and LLM practitioners

We found that the
agentic trace displays
helped build stronger
mental models of agent
behavior in users

Users reported higher
confidence and trust in
the LinkQ system when
they could visually
inspect the agent’s
workflow

However, users were
susceptible to misplaced
trust in the agent’s
outputs, as the
visualizations at times
reinforced the agent
doing “the right thing”

Our findings point to
both the value and risk
of visualizing agent
behavior in Al systems
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Agent State Diagram provides the full context of the agent’s ongoing workflow.

As the user interacts with the interface, the diagram highlights the precise sub-stage the system is currently
in. Alternatively, the user can choose to display only high-level states or hide the state diagram altogether.

System gives SPARQL few-shot
training to LLM

System enumerates KG APIs to LLM

User asks question
User executes query

LLM decides whether to clarify

) LLM generates query
question

LLM names query
User decides whether to execute or LLM summarizes results

modify

LLM clarifies question

LLM searches for tail entities

Live Action Pills show the precise tools and actions the agent is executing.

At the bottom of the chat panel, a fine-grained message explains exactly what the agent is doing. The label is
based on which stage the agent is currently in (“ENTITY FUZZY SEARCH: [search string]”).

@ 7Technique BRONGraph:name 7name .
what are the top 5 techniques used by APT attacker groups? o}
Also give me the technique names. GROUP BY ?technique ?name
ORDER BY DESC(?totalGroups)
LIMIT 5

® \ihat are the top 5 techniques used by APT attacker groups?
Also give me the technique names.

Copy query over to examine@_ ‘

Copy query over and run b

This SPARQL query aims to identify the top 5 techniques used
by APT attacker groups. It does so by counting the number of

WAITING FOR USER INPUT

Chat History View displays the entire conversation between User, System, and Agent.

In this example, the view reveals how (1) the Agent searches for a good entity candidate on “Academy Award
winner,” but is not satisfied with the result. Then (2) the Agent attempts another entity search, but uses a
broader approach: “Academy Awards” and attaches the “winner” property to retrieve the correct data.

Query Editor

M searches for properties

M 1 SELECT ?movie ?movielabel ?director ?directorLabel ?awardDate
2 WHERE {

] -

Property Search: Q102427

?movie p:P166 ?statement. # P166 is the property for 'award received'

4 7?statement ps:P166 wd:Q102427; # Q102427 represents 'Academy Award for Best Picture'
5 pq:P585 ?awardDate. # P585 is the property for 'point in time'

KG Exploration 6  ?movie wdt:PS7 ?director. # P57 is the property for 'director’

7

8

LLM fuzzy searches for entity FILTER(YEAR(?awardDate) >= 2022 & YEAR(?awardDate) <= 2024)

Entity Fuzzy Search: Academy Award winner 10 SERVICE wikibase:label { bd:serviceParam wikibase:language "[AUTO_LANGUAGE],en". }

12 ORDER BY ?awardDate
Entity-Relation Table from KG @&

gpt-4-turbo- id label description

ENTITY SEARCI
winner

Academy Award B P166 award received award or recognition received by a person, organization or creative work

Q102427  Academy Award for Best Picture annual award from the Academy of Motion Picture Arts and Sciences

P585 point in time date something took place, existed or a statement was true; for providing time use the "refine date" property (P4241)

976472, label: Sings Days of Wine
and Roses, Moon River and Other Academy
Award Winners, description: 1964 studio
album by Frank Sinatra

P57 director director(s) of film, TV-series, stageplay, video game or similar

Query Structure Graph
Variable @ Tem

EEO8 @) P166
L award received
2 Statement Ps, 10242/
KG Exploration e Pojng I_If’f Academy Award for Best Picture
e ( @
LLM fuzzy searches for entity s ) )

o tor director awardDate

Entity Fuzzy Search: Academy Awards Results Summary from LLM
The Academy Award for Best Picture between 2022 and 2024 was won by: 1. "CODA" directed by Sian Héder, which won the award on March 27, 2022. 2. "Everything
Everywhere All at Once” with directors Dan Kwan and Daniel Scheinert, both awarded on January 1, 2023. It's listed twice because there are two directors. 3. "Oppenheimer"
directed by Christopher Nolan, which won the award on March 10, 2024.

ENTITY SEARCH: Academy a
Awards

Results from KG @

movie movieLabel director directorLabel awardDate

CODA Sian Héder Sun, 27 Mar 2022 00:00:00 GMT
abel: Academy Awards,

ual awards for

Everything Everywhere All at Once Dan Kwan Sun, 01 Jan 2023 00:00:00 GMT

Daniel Scheinert

Everything Everywhere Al at Once

Sun, 01 Jan 2023 00:00:00 GMT

Oppenheimer Christopher Nolan Sun, 10 Mar 2024 00:00:00 GMT
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