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ABSTRACT
This paper presents the rAIson platform, a high-level technologi-
cal environment for the development of automated, reliable and
explainable decision-making agents. The research underlying the
platform and its technological progress has now reached a mature
stage that allows the platform to be used for the development of
complex real-life applications without writing a single line of code.
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1 THE RAISON PLATFORM
The recent developments in AI have given rise to a renewed interest
in building autonomous agents. In this effort, one of the main chal-
lenges is related to the reliability of the decisions and actions of the
agents. The platform of rAIson addresses this challenge by providing
an environment for supporting the development of reliable and
explainable, decision making agents. It has recently been developed
by the “Argument Theory” start-up company.

The wider aim of rAIson is to enable individuals to innovate in
their own field by providing them with the capability of developing
decision-making systems directly from their high-level understand-
ing of their expertise without writing a single line of code. The
developers and users of the rAIson platform need not be aware of
the underlying technology of the platform, much in the same way
as in using Large Language Models (LLMs). In comparison to LLMs,
in rAIson we concentrate on building systems under the human’s
expertise of the application problem offering absolute reliability
with respect to the reasoning capability of the developed systems.
This reliability is guarantied by the use of Gorgias [3, 4, 13], a
generic inference engine that is endowed with both argumentative
and abductive reasoning capabilities. This system implements the
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structured preference-based argumentation framework called Logic
Programming with Priorities [3]. The core technology of rAIson
consists of two components:

• A Front-end authoring tool for modeling complex decision-
making problems through natural language dialogue, directly
in the application domain. Developers can construct decision
policies—i.e., decision and preference arguments expressing
the relative strength of one argument over another—simply
by answering the platform’s questions in natural language,
without writing any code. This dialogue-driven approach
automates knowledge acquisition and preference elicitation,
enabling the scalable development of symbolic AI systems.

• A Back-end with explainable argumentation as a decision-
making engine, using the Gorgias system, offered as a Service
over the Internet (AIaaS). The explanations are derived from
the knowledge supplied by the developer throughout the
knowledge acquisition and preference elicitation process.

These components are complemented by services for automated
code and API generation, as well as deployment. The rAIson platform
complemented with these services (tools) supports the development
of automated decision-making agents by assisting developers in
the specification, implementation, deployment and testing of their
systems. Moreover, being offered as a service, this decision making
capability can be interfaced with other “standard” agent platforms,
e.g. the Java Agent Development Framework (JADE) [2], or other
technologies, e.g. Internet of Things (IoT) [17], to build agentic
application systems.

The authoring tool of the platform is based on the Software De-
velopment via Argumentation (SoDA) methodology for knowl-
edge engineering and acquisition [4, 15, 16]. In this methodology,
knowledge, e.g., a Decision Policy, is captured in terms of hierar-
chies of Scenario Based Preferences (SBP), namely statements
expressing which options are preferred under an application sce-
nario and how such preferences change in successively more spe-
cific scenarios [4]. An option can be a decision, an action, a belief
or a goal. Consider, for example, the following part of a Decision
Policy for a Salary Negotiation Agent: "If the offered salary is above
the expected salary, accept the offer. Refuse an offer when the offered
salary is low. Also refuse an offer when the offered salary is close to
the expected salary, but accept it if the yearly salary increase plan,
brings within two years the salary well above the expected salary."

Decision arguments in rAIson have the form Scenario ▷ Option.
In the above decision policy, 𝑂𝑝𝑡𝑖𝑜𝑛𝑠 = {𝑎𝑐𝑐𝑒𝑝𝑡, 𝑟𝑒 𝑓 𝑢𝑠𝑒} are the
two possible decisions while 𝑆𝑐𝑒𝑛𝑎𝑟𝑖𝑜𝑠={the offered salary is above
the expected salary, the offered salary is low, the offered salary is
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close to the expected salary, the yearly salary increase plan brings
within two years the salary well above the expected salary} are the
possible scenarios supporting the options (i.e. the decisions) and
the preferences.

By responding to the natural-language questions posed by rAIson
through an advanced authoring tool, developers can define options
and their associated scenarios to construct decision arguments. By
applying a conflict resolution process, they can then establish hi-
erarchies of preference arguments—expressing unconditional or
conditional (contextual) preferences—to resolve conflicts between
competing decision or preference arguments at different levels (i.e.
meta-preferences). Once this process is completed, developers can
verify the resulting decision policies and trigger (with a run button)
their automatic translation into Gorgias language by rAIson (see
Listings 1 and 2). The generated code is immediately automatically
deployed on the platform, making the developed system ready for
testing and use—either through a run screen in rAIson or via the API.
In other words, the authoring tool of the rAIson platform offers a
“no-code programming” environment for the software development
of the decision-making modules of agents. Developers can work in
twomodes: basic and advanced. In basic mode, they use only natural
language to represent options and argument (decision and prefer-
ence) scenarios. This representation is automatically translated by
rAIson into propositional Gorgias code (see Listing 1).

Listing 1: Basic mode Gorgias code.
r u l e ( r1 , a c cep t , [ ] ) : −

t h e _ s a l a r y _ o f f e r e d _ i s _ a b o v e _ t h e _ e x p e c t e d _ s a l a r y .
r u l e ( r2 , r e f u s e , [ ] ) : − t h e _ o f f e r e d _ s a l a r y _ i s _ l ow .
r u l e ( r3 , r e f u s e , [ ] ) : −

t h e _ o f f e r e d _ s a l a r y _ i s _ c l o s e _ t o _ t h e _ e x p e c t e d _ s a l a r y .
r u l e ( r4 , a c cep t , [ ] ) : −

t h e _ o f f e r e d _ s a l a r y _ i s _ c l o s e _ t o _ t h e _ e x p e c t e d _ s a l a r y .
r u l e ( p1 , p r e f e r ( r3 , r4 ) , [ ] ) .
r u l e ( p2 , p r e f e r ( r4 , r3 ) , [ ] ) : −

t h e _ y e a r l y _ s a l a r y _ i n c r e a s e _ p l a n _ b r i n g s _w i t h i n _ two_
y e a r s _ t h e _ s a l a r y _we l l _ a b o v e _ t h e _ e x p e c t e d _ s a l a r y .

r u l e ( c1 , p r e f e r ( p2 , p1 ) , [ ] ) .
complement ( a ccep t , r e f u s e ) .
complement ( r e f u s e , a c c e p t ) .

This level of representation is often sufficient for domains based
on qualitative knowledge, such as legal, medical or regulatory com-
pliance contexts. In advancedmode, developers can combine natural
language with Prolog, enabling them to refine (or personalize) the
automated representation using first-order logic (FOL)—introducing
variables, predicates, functions, or mathematical expressions. Based
on this new formal representation, rAIson automatically generates
a new code (see Listing 2, which personalizes Listing 1). This is
particularly useful in domains where formal precision is required,
such as finance, trading, risk evaluation, or negotiations (i.e. our ex-
ample). This dual-mode approach supports collaboration between
users with different roles and technical expertise. For example, a
human resources manager may define recruitment decision policies
in natural language (Listing 1 for our example), while a technical
expert formalizes them using first-order logic (Listing 2 for our
example). The FOL representation is done through a dedicated GUI.
Both automatically generated codes are completely transpar-
ent to the developers (basic or advanced). Interested readers
can view videos showcasing the development of various use-cases
and tutorials available here: www.youtube.com/@Argument-Theory.

Decision-making is then carried out via argumentation-based
reasoning of building arguments for options that are acceptable,
i.e., that are stronger or at least as strong, with respect to prefer-
ence arguments expressing preferences for arguments supporting
contrary options (see rules r1 and r2) or contrary preferences (see
rules p1 (unconditional preference) and p2 (conditional/contextual
preference)) at different hierarchical levels. Rule c1 expresses un-
conditional meta-preference.

By examining the corresponding rules (i.e., those with the same
names) in Listings 1 and 2, one can observe how expressions such
as " the offered salary is above the expected salary", “the offered
salary is low", ”the offered salary is close to the expected salary” or
“the yearly salary increase plan brings within two years the salary
well above the expected salary” are formally represented. Alter-
native formal encodings, however, are also possible. Complements
represent the conflict between competing options. Brackets in the
rules allow to declare beliefs (defeasible knowledge) or abducibles
(hypotheses) when applicable.

Listing 2: Advanced mode Gorgias code.
r u l e ( r1 , a c cep t , [ ] ) : − o f f e r e d _ s a l a r y (O) , e x p e c t e d _ s a l a r y ( E ) ,O>=E .
r u l e ( r2 , r e f u s e , [ ] ) : − o f f e r e d _ s a l a r y (O) , e x p e c t e d _ s a l a r y ( E ) ,O= <0 . 7 ∗ E .
r u l e ( r3 , r e f u s e , [ ] ) : − o f f e r e d _ s a l a r y (O) , e x p e c t e d _ s a l a r y ( E ) , E>O,

O> 0 . 7 ∗ E .
r u l e ( r4 , a c cep t , [ ] ) : − o f f e r e d _ s a l a r y (O) , e x p e c t e d _ s a l a r y ( E ) , E>O,

O> 0 . 7 ∗ E .
r u l e ( p1 , p r e f e r ( r3 , r4 ) , [ ] ) .
r u l e ( p2 , p r e f e r ( r4 , r3 ) , [ ] ) : − o f f e r e d _ s a l a r y (O) , e x p e c t e d _ s a l a r y ( E ) ,

y e a r l y _ s a l a r y _ i n c r e a s e (X) ,O∗ ( ( 1 +X) ∗ ∗ 2 ) >1 . 5 ∗ E .
r u l e ( c1 , p r e f e r ( p2 , p1 ) , [ ] ) .
complement ( a ccep t , r e f u s e ) .
complement ( r e f u s e , a c c e p t ) .

One main advantage of using an argumentation-based computa-
tion is the fact that this naturally gives informative explainable
solutions [8, 11, 14]. Gorgias can explain its reasoning process by
tracing the decision and preference arguments it employed to reach
a decision, as well as the data on which the decision was based.

To bring the rAIson decision-making services into the practice of
building real world agents, the platform exposes an API with two
major services: a)Get applicationmetadata: this service is of type
GET and returns the ids of the elements that make up the possible
scenarios and the ids of the options b) Query an application: this
service is of type POST and allows the agent to query the developed
application for allowed options within a given context composed of
scenario elements. These services allow the integration of a decision
policy to an agent decision-making module.

The Gorgias technology has been applied in a wide variety of
real-life applications (see e.g. [18], [1], [12], [5], [7], [10]). Some
recent applications are built using the rAIson platform ([6], [9]).
These applications have been developed using the rAIson under a
closed, regulated access. Since last summer, the rAIson platform is
also open for beta testing. The rAIson platform currently supports
decision problems involving several dozen options, several hundred
decision rules, and several thousand lines of generated Gorgias code
overall (including preference and meta-preference rules). Recently,
we initiated research work on a neuro-symbolic approach aimed
at enhancing the platform’s efficiency and usability, when human
expertise is not available, through the introduction of novel fea-
tures. rAIson will open to a global paying audience through Amazon
Marketplace in the coming months.
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