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Abstract. FDO records contain the most high-level set of metadata about an object in
the concept of FDOs. Each attribute in a record has a definition, conveying semantical
and structural information, and a value. Therefore, the allowed values for an attribute
are well-defined, and the definition can be used for validating a value. It can be consid-
ered a good practice validating record information before publishing it. We introduce
the Typed PID Maker, which exposes a REST-API for FDO record management, where
validation will be performed on each action that aims to create or modify a record.

Keywords: FAIR Digital Objects, Validation, Handle System, Persistent Identifiers

1. Extended abstract

From the beginning, FAIR Digital Objects (FDOs) are designed as machine-actionable
entities. Machine-actionability is heavily dependent on a strong typing mechanism for
attribute values in FDO records, combined with semantics [1]. Similar to compilers of
programming languages, which perform type-checking before the actual compilation,
record information should be validated before being published in FDO records.

Validation requires an FDO record that comes with certain information. In order to
bind the lifetime of an FDO record to the lifetime of its PID, a straightforward approach
is to represent FDO records within the PID system. The Handle system is a highly
reliable and well-established system that offers globally unique, resolvable, and per-
sistent identifiers (PIDs) [2], as needed for FDOs. In fact, it is the technological basis
for the DOI system [3]. The Handle system also provides a record structure for each
PID, that can be described as a list of tuples. This matches the requirements for FDO
records very well [4]. The first element of a tuple refers to an attribute definition using a
PID. These definitions are FDOs that exist in a registry. The second element of a tuple
contains a value that must respect the restrictions imposed by its respective attribute
definition. With this information, each attribute can be validated independently. Valida-
tion will ensure both, that a proper type definition is available, and that the value is valid
according to the definition.

So-called Kernel Information Profiles specify required and optional attributes, and
FDO records can claim compliance with a profile. These claims can and should be
validated before creating or updating an FDO record. To make such a claim, a record
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must contain a tuple, consisting of a reference to a well-known attribute definition [5]
and a PID that references the profile. This tuple is all information required to make
profile validation possible. One profile is the Helmholtz Kernel Information Profile [6],
which contains basic attributes and is based on recommendations from the Research
Data Alliance [7]. First registries for attribute definitions and profiles are available [8],
[9].

Validation is a complex process that involves read access to the Handle system
and registries. In order to ensure that validation is always performed before creating or
updating a PID record, we created the Typed PID Maker. It provides a REST-API that
enables validated write access to the Handle system and PID resolution with optional
validation. For write access, it must be configured to a Handle prefix, including authen-
tication information. The Typed PID Maker also supports other PID-related tasks, such
as PID logging and record search, PID suffix generation, and a sandbox mode for test
environments. The sandbox mode enables users to explore the functionalities of Typed
PID Maker and its validation mechanism without creating actual Handle PIDs. It can
also be used to test the development of applications that create or process PID records
in a safe environment.

An instance of the Typed PID Maker in sandbox mode is publicly available and free
to explore [10]. It runs the latest development preview, which adds batch operations,
improved performance and validation and support for the Type API [11]. We aim to
continue evolving and aligning the Typed PID Maker with the developments in the field
and upcoming best practices.

Data availability statement

This work is not based on specific data. It introduces a software for FDO record valida-
tion, management, and related tasks. As this work represents a software development
project, its data consists of publicly available source code on GitHub [12]. The source
code of every release is published on Zenodo[13].

Underlying and related material

A preview instance of the Typed PID Maker is available. It is in sandbox more, not
creating real PIDs and removing all its data every 24 hours at 03:30 CET [10].
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