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Abstract. OpenBinding is a microservice-based system that servitizes
QoS-aware service composition (QACO) by exposing a unified, engine-
agnostic API for submitting problem instances and retrieving the solutions,
i.e., resulting bindings. The system provides (i) a common JSON contract
that captures the modeling of QACO problem instances, (ii) a routing
gateway that orchestrates validation and request forwarding to the se-
lected engine, and (iii) a set of independent solver microservices (exact
and heuristic) integrated behind common endpoints. We describe the API-
level solving workflow: submitting an instance, selecting a solver engine,
validating the request, executing the resolution, and obtaining a set of
bindings in a uniform response format. We illustrate this workflow using
a Fleet Management System (FMS) scenario derived from the literature.
By standardizing I/O, making solver capabilities explicit, and supporting
plug-in engines, OpenBinding enables reproducible experimentation and
fair benchmarking across heterogeneous solving approaches.
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1 Introduction

QoS-aware service composition (QACO) selects, for each abstract task in a
composite service, one concrete candidate service such QoS constraints are
satisfied while the one or more QoS features are optimized [1]. Despite decades
of work on QACO problem solving engines (e.g., exact and heuristic), practical
comparison and reuse remains difficult because instances, QoS aggregation rules,
and preconditions are frequently encoded in ad-hoc formats.

OpenBinding addresses this gap by servitizing QACO: it defines a common,
explicit problem/solution model and exposes it through stable API endpoints,
decoupling the representation of a binding problem from the algorithm that solves
it. Users submit instances in a shared JSON contract to a gateway that validates
and routes requests, while independent engines can be plugged in behind a
common interface. This paper showcases the system, focusing on usability (all the
functionalities of OpenBinding can be accesed through an interactive web UI or
programatically by REST endpoints), reproducibility (by standardizing I/O and
providing schema-based validation), and extensibility (enabling seamless engine
integration). The demonstration will make the contract and workflow concrete
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Fig. 1. High-level architecture of OpenBinding and the demo workflow from Section 3.

using a Fleet Management System (FMS) [3,2] as a minimal yet representative
QoS-aware service composition scenario.

2 System Overview

OpenBinding (see Fig. 1) follows a microservices architecture with three layers:
(A) Frontend: a web interface to edit problem instances, select engines, and
inspect solutions in an user-friendly way. Nonetheless, you can interact pro-
gramaticaly with the next layer directly with its API Rest; (B) Gateway: a
central service that validates requests and forwards them to the chosen engine.
It returns solutions with a common structure non-dependent on the engine; and
(C) Engines: independent solver services.

2.1 Problem Model and API Contract

An instance describes: tasks, providers, and candidates (each candidate bound to a
task and provider); a composition structure; features (QoS attributes); aggregation
policies that specify how each feature composes across control-flow constructs;
and an objective (mono-, multi- or many-objective) plus optional constraints
(attribute-bound or dependency constraints; attribute-bound constraints may be
specified at either a global or local scope [1]).

The main contribution of OpenBinding is the API-level servitization of QACO:
the gateway exposes a single, engine-agnostic contract for (i) instances and (ii)
solutions, so clients do not need to reimplement adapters per solver or per paper
artifact. In particular, all engines consume a common instance structure and
must return solutions in a common envelope (e.g., binding decision, aggregated
QoS values, objective value, feasibility), while any engine-specific details are
confined to an optional field. From a benchmarking viewpoint, this shared I/O
contract enables engines to be compared under identical semantics and evaluation
pipelines. This explicit separation between (i) model semantics (aggregation and
constraints) and (ii) search strategy (engine employed) improves the scientific
reproducibility of engine evaluations and supports black-box benchmarking.
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Solve requests are submitted to the gateway by specifying an engine id and
the JSON instance. On success, the response returns a uniform solution object
with (i) feasibility, (ii) the binding decision (task → candidate), (iii) aggregated
QoS values and objective value, and (iv) some extra information such as runtime,
regardless of the engine family.

2.2 Validation and Extensibility

OpenBinding implements schema-based validation as a first-class step to pre-
vent ambiguous engine behavior and to make engine assumptions explicit, while
exposing multiple interchangeable problem solving engines behind a common
API. Given an input pair (engine id, instance), the gateway performs: (i) con-
tract validation against a common JSON schema that checks structural well-
formedness (typing, required fields, referential integrity among tasks/candidates,
and syntactic constraints on composition); and (ii) capability validation against
an engine specialization schema that constrains the admissible fragment (sup-
ported aggregation operators, constraint families, objective form, and optional
limits such as number of tasks or candidates per task). If either step fails, the
gateway returns a machine-readable list of violations including a concise mes-
sage and a JSON pointer to its exact location. This “pre-flight” check prevents
expensive runs on unsupported instances and makes engine capabilities explicit.

Regarding extensibility, OpenBinding currently supports three engine families
behind a common API: an exact engine based on constraint programming, an
heuristic engine based on randomized search (RS), and a many-objective engine
also based on RS that returns Pareto-optimal (non-dominated) solutions. Adding
a new engine only requires plugging it in to the gateway by instantiating the
corresponding abstract class and methods, and providing a specialization schema
that declares the supported fragment of the common model.

3 Demonstration Scenario and Use Cases

We illustrate OpenBinding with a compact Fleet Management Service (FMS)
scenario adapted from the literature [2,3]. The original scenario presents FMS as
a service composition with internal services and external services with alternative
providers. FMS offers logistics operators a unified service to (i) monitor vehicle
positions, (ii) compute optimized routes, and (iii) charge for usage. In this paper,
we focus on the core aspects of QACO and intentionally set aside additional
scenario-driven complexities—such as the pricing configuration space, hybridity,
and continuous change—beyond what is required for QACO itself.

The demo proceeds as follows (see Fig. 1). (1) Author/edit an instance:
the user writes or loads a JSON instance in the playground. Alternative it can be
invoked directly by using API Rest endpoints. In this case we will use a QACO
instance representing the FMS. (2) Validate: the frontend invokes the gateway
to validate both the common contract and the selected engine specialization;
validation errors are reported with precise locations. (3) Solve: the user selects
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an engine and submits the instance; the gateway routes the request to the
corresponding engine service. When the problem is solved (async requests) the
results are returned by the API. (4) Inspect results: the UI displays the
selected candidates, aggregated QoS features, objective value, and engine-specific
information; for multi- many-objective engines, the UI can list non-dominated
solutions. OpenBinding supports this workflow for any domain, as long as it can
be expressed within the API contract. A demonstration video and the complete
source code1 are provided to replicate the scenario and experiment with the tool.

4 Conclusions and Future Work

This paper presented OpenBinding, an API gateway that servitizes QACO by pro-
viding a single, explicit JSON contract for instances and solutions across heteroge-
neous problem solving engines. By pairing a common I/O model with a two-stage
validation workflow, OpenBinding makes solver assumptions machine-checkable,
reduces integration friction, and supports black-box benchmarking under con-
sistent semantics. Future work includes expanding the catalog of specialization
schemas and integrating additional state-of-the-art engines (either single-, multi-
or many-objective), as well as improving diagnostics (e.g., constraint-violation
explanations) to further ease model debugging and experimental reproducibility.
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Ingenieŕıa de Servicios (JCIS 2025). Sistedes (2025)

2. Ruiz-Cortés, A., Parejo, J.A.: An Initial Exploration of Pricing-driven Governance
for Hybrid Quantum-Classical SaaS. In: Actas de las XXIX Jornadas de Ingenieŕıa
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