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Abstract
We introduce Nemo Explain Visualizer (nev), an interactive visual query tracer and builder that communicates with the web
interface of the Datalog engine Nemo. Scarce visual resources exist to support learning and reasoning with Datalog and similar
declarative logic programming languages. Therefore, we designed nev as a web-based visualization tool that not only allows
inspection of computation traces (for derived facts), but also shape-based proof tree querying and explanations.

CCS Concepts
• Human-centered computing → Visualization systems and tools; Visual analytics; • Theory of computation → Constraint
and logic programming; Programming logic;

1. Introduction & Related Work

Declarative logic programming languages like Datalog have re-
cently received renewed interest for source code analysis (e.g.,
Semmle/Github), database query (e.g., Google Logica), web data
extraction, and many other fields [Krö25]. In practice, Datalog ex-
tensions enable features such as datatypes (numbers, strings, etc.),
negation, aggregation, or existentially quantified variables. Promi-
nent examples with subsets of these features are RDFox [NPM∗15],
Soufflé [JSS16], VLog [CDG∗19], and our own Nemo [IGM∗24],
which we build upon. Visualization has supported declarative logic
programming since early 1990s works [Wie90, ARR∗93] with the
intuition carried onto modern-day approaches [CGS08, KLS12].
However, modern tools [BOP∗13,CGP∗18,AR24,BGMS25] rarely
exploit the declarative nature of logic programs using visualization.
Soufflé [JSS16] and Nemo [IGM∗24] are capable of computing
derivation tree structures, but only a recent prototype we developed
for Nemo has attempted to visualize them [GIM∗24].

Our work constitutes a web-based programming environment
consisting of (1) the Datalog reasoner Nemo; (2) the program-
ming frontend Nemo Web: a dedicated editor (with syntax high-
lighting, error checking, etc.) with runtime controls; and (3) the
Nemo Explain Visualizer (nev): a visual interface to interactively
manipulate query traces and retrieve computed facts on demand.
Nemo and Nemo Web existed before [IGM∗24], but can now
compute explanation data on demand and in new ways that en-
able its dynamic exploration. The interactive visualizer nev is
completely new, inspired by query execution trace visualizers
(i.e., [Dal25, Chr26, Pet26, Noë25]) for relational databases, and
proof visualizers (e.g., [Wie90,ARR∗93,AF07,KKS17,MAK∗23])

for ontology reasoning. The traces and proofs supported by these
systems are often trees or directed acyclic graphs (DAGs), and
they may contain repeating patterns and recursive structures. Nat-
urally, well-established visualization techniques are employed to
explore node-link diagrams [CC07], such as linking multiple co-
ordinated views [Rob07] and showing details on demand within
nodes and onto juxtaposed views [JE12]. Furthermore, the survey
by Dudáš et al. [DLSP18] presents typical components of ontology
visualization tools that we incorporated in nev, such as undo/redo,
graphical zoom and pan, entity focus, and search and highlight.

All of our tools are free and open source, with all resources sum-
marized at https://imld.de/nev. Our Datalog environment is
fully web-based and thus without installation requirements. It is
also scalable to datasets of millions of facts (see reported bench-
marks [IGM∗24]). However, nev’s main contribution is its support
for querying explanations based on their shape, which can be used
to discover computation patterns.

2. Visual Trace Inspection and Editing for Nemo

In Datalog, if a fact states that A(c) holds, then the rule B(x)←A(x)
allow us to infer that B(c) is also true. Thus, by the very nature of
the semantics of a Datalog program, we can backtrack the rules that
contributed to the inference, starting from initial facts and resulting
in a traced proof tree. We refer to Nemo’s queries as T1 and T2.
In essence, one can query for a fact (T1), which returns a proof
tree, and for the shape of a proof tree (T2), which returns the given
tree with facts from all traces that include a partial proof tree of
the given shape. T1 explains individual facts, while T2 was intro-
duced for debugging purposes, to see how different rule applica-
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Figure 1: Screenshot of nev, illustrating its trace explorer (indented tree) on the left and main visual editor on the center. The floating menu
on the right shows the search bar, undo/redo, query restriction, and other configuration options.

tions interact without having to change the program. Additionally,
execution times of the individual rule applications are included in
the responses, which can assist in analyzing performance. For ex-
ample, when only querying for a single rule in a T2, this will yield
that total time that Nemo spent on executing this rule in the rea-
soning process. Textually handling T1 and T2 inputs and responses
would be very challenging, so we developed nev as a web-based vi-
sualization tool that handles these queries by communicating with
Nemo Web. Since T2 uses the trace as input and output, nev simul-
taneously supports trace editing and inspection.

nev consists of an explorer (indented tree), a main visual edi-
tor, and a fact-tables view. The explorer and editor (visible in Fig-
ure 1) distinguish between two types of nodes: predicates using
green highlights (i.e., border and fill color) and rules using blue
borders. The rule labels of the merged proof tree are decoupled
into their own auxiliary nodes for visual clarity. The indented tree
can be used to highlight nodes on the main view (on hover) or to
bring them to the center of the view (on click). Clicking on a pred-
icate node in the main view reveals the facts associated with it on
a small table embedded in the node. These tables can be pinned
to the fact-tables view at the bottom for inspection (using pagina-
tion and counts) and comparison. Unlike the modal dialog approach
previously available to Nemo Web [GIM∗24], nev is loaded onto a
separate browser tab. The user can thus configure their screen(s)
flexibly (e.g., side-by-side, different monitors) without cluttering
the code editor view. However, the most versatile aspect of nev is
its communication with Nemo Web on the basis of T2. For T1, we
refer to a query restriction that specifies derived facts to look for.
This restriction can be lifted using the settings located to the right.
Without it, visually editing the tree shape triggers T2s to be sent to
Nemo Web, which populates nev’s views accordingly. Our visual-
ization may be used in two modes. On query editing mode, users
may add or remove rules using the red and green buttons atop and
at the bottom of predicate nodes. Users can also focus on a rule,
which constructs a T2 using only the rule and its head and body
predicates. This is equivalent to removing all nodes above and be-
low the rule on focus, and is useful for inspecting all applications
of a specific rule across all possible derivations. Since the sense-
making process involves a lot of back and forth between the dif-
ferent traces corresponding to these features, we also incorporate

history features (undo and redo) that save the state of the tree (in-
cluding restrictions) after any modification. To mitigate the risk of
accidental clicks, as well as to support incremental inspection, we
also enable an exploration mode that disables editing, where the
users can collapse and expand the tree from any node, and focus
on specific rules by blurring the rest of the tree instead of removing
it. In both modes, for cases where the predicate names are long,
the main view can be configured through a slider to show a maxi-
mum predicate length and replace the exceeding text with ellipsis.
Lastly, we provide a search feature to look for specific predicate tu-
ples, which searches within all nodes and highlights any matches.

Implementation: We used TypeScript, React, and Vite to imple-
ment nev as a static web application. The React component library
Material UI (MUI) defines styling and the standard d3-flextree lay-
out is used to visualize the traces. The tables employ MUI Data-
Grid [MUI26], but the pagination is custom, achieved through T2
properties. This helps reduce memory requirements. The serverless
browser tab messaging uses the Broadcast Channel API [MDN26].

3. Conclusion

We presented nev, the new addition to our web-based Nemo de-
velopment environment. It merges visual analysis, debugging, and
query building tasks on the basis of queries that use the shape of
inference trees to debug and understand patterns within the logic
programs. Considering the scarcity of modern resources to visually
explain and learn Datalog-like languages, nev constitutes a valuable
contribution for declarative logic programming.
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