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Introduction to the PORTAL-DOORS Project

PORTAL-DOORS operates as a distributed diristry, registry, directory
network system of metadata and data repositories [1]
PORTAL-DOORS for the semantic web modeled on the success of
IRIS-DNS for the original lexical web [2]
PORTAL-DOORS addresses diverse problems: information tsunami
(needle in a haystack), informatics tower of babel (harmonization for
interoperability), and cybersilos in scientific discourse
As a cyberinfrastructure system for the semantic web, it has a
universal design with applicability to any and all fields in a manner
analogous to IRIS-DNS for the lexical web
The Nexus-PORTAL-DOORS-Scribe (NPDS) cyberinfrastructure
continues to be developed as a software implementation of the
original PORTAL-DOORS Project principles
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Semantic versus Lexical Information Systems

A lexical (“dumb”) system is an information system in which words
are processed as character strings that have no meaning to the
processing agent
A semantic (“smart”) system is one in which words have defined
meaning to the agent processing them with logic-based reasoners [3]
Semantic search may be efficient, while lexical search inefficient, for
the given search task:

How many hits returned in response to the search query?
Are there too many hits for a person to review?
Or if just a few hits, are they relevant?
Do the returned hits answer the search question directly or indirectly?

Semantic information systems can be built with the XML, RDF, OWL,
SPARQL stack of technologies for describing and querying resources
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W3C Semantic Web Stack
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PORTAL-DOORS compared to IRIS-DNS

PORTAL-DOORS for the semantic web has been designed in a
manner analogous to IRIS-DNS for the lexical web
PORTAL (Problem-Oriented Registry of Tags And Labels) is an
analogue of IRIS for naming and registering domains
DOORS (Domain-Ontology Oriented Resource System) is an
analogue of DNS for addressing and locating domains
Using an analogous paradigm with labeled resources instead of named
domains, PORTAL-DOORS designed to do for the semantic web
what IRIS-DNS does for the lexical web
PORTAL-DOORS built as a who-what-where diristry, registry,
directory network system for identifying, describing, locating and
linking things on the internet, web and grid
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NPDS Server Network

NPDS consists of 4 primary server types: Nexus, PORTAL, DOORS,
and Scribe:

1 Nexus diristries (a diristry = directory + registry) operate as integrated
combinations of virtual PORTAL and DOORS servers available on the
same physical server

2 Lexical Problem Oriented Registry of Tags And Labels (PORTAL)
registries register resources and publish labels and tags for the resources

3 Semantic Domain Ontology Oriented Resource System (DOORS)
directories publish locations and descriptions of the resources with the
mapping of labels to locations for the resources

4 Scribe registrars provide read-write access to data records for servers
that support the read-only Nexus-PORTAL-DOORS services

Communicate with each other using RESTful API interfaces [4]

Dutta et al (Brain Health Alliance) Managing Scientific Literature with PDP 24 September 2019 6 / 23



NDPS Server Network Overview
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DREAM Principles

In 2006, PDP specified a comprehensive collection of foundational
principles including identification, location, description, accessibility,
interoperability, flexibility, extensibility, democratizability, provenance,
distribution with a set of required, permitted and optional elements
In 2019, PDP renamed these principles the DREAM principles with
the phrase Discoverable Data with Reproducible Results for Equivalent
Entities with Accessible Attributes and Manageable Metadata
The Equivalent Entities principle remains essential for promoting
reproducibility and preventing plagiarism: “science will be neither
reproducible nor fair without recognition, acknowledgment,
attribution and citation of equivalent entities”
We must be able to ask: “What is same and what is different?”
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HDMM Cyberinfrastructure Principles

The distributed network of servers in the NPDS cyberinfrastructure
has been designed in accordance with the Hierarchically Distributed
Mobile Metadata (HDMM) style of architecture [1], [5]
Acts as a hybrid of hierarchical and peer-to-peer servers to assure that
who what where information can be transmitted and exchanged both
efficiently and effectively. HDMM has 5 main concepts:

1 Distributed infrastructure: Pervasively distributed and shared
infrastructure, content, and control

2 Hierarchical authorities: A hierarchy of both authoritative and
non-authoritative servers

3 Mobile metadata: A focus on moving the mobile metadata for who
what where as fast as possible

4 Separated concerns: A separation of concerns with registries for
identifying resources and directories for locating resources

5 Unrestricted identification: Freedom of choice to select identifiers
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Implementation of NPDS

PDP has prototyped, developed, and tested servers for the NPDS
cyberinfrastructure which includes PORTAL registries, DOORS
directories, Nexus diristries, and Scribe registrars with front-end web
applications and back-end databases managed by both SQL and
NoSQL database systems.
DREAM principles from PDP are implementation independent and
adaptable to whichever software technology stack an organization
chooses. Three implementations are currently being developed:

PDP-Aoraki : Microsoft stack that is C# centric, and built with IIS
Server, SQL Server, and .NET Core
PDP-Meru: MEAN stack that is JavaScript centric, and built with
MongoDB, Express, Angular and Node
PDP-Zunil : Python centric stack with the Django web framework

PDP-Aoraki is the software stack currently operational at
www.portaldoors.org, and demonstrated in the screenshot images
and video available with this presentation
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Registrars and Diristries
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Entity Types
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Editing Records as an Author
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Viewing and Requesting Authorship as an Agent
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Web Service API Example
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FAIR Metrics

In support of the Equivalent Entities principle, PDP has developed
the FAIR metrics with the acronym FAIR for the Fair Attribution to
Indexed Reports and Fair Acknowledgment of Information Records
Rewards good citation practices while highlighting instances where
authors fail to cite properly the relevant literature [6]
Categorical analysis with 4 types of research article claims derived
from a 2x2 table with old versus new and valid versus invalid

Claim Valid Invalid
Old Quoted Misquoted
New Novel Plagiarized

An invalid new claim may exist in the presence of paraphrasing
without citing, plagiarism of ideas, or verbatim plagiarism
Counts of the claim types are used to calculate the 4 ratio metrics
(F1, F2, F3, and F4) measuring different kinds of citation practices
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Future of NPDS

NPDS has been designed as a hybrid bridge between the lexical and
semantic webs, thereby creating a platform for a diverse variety of
different computerized approaches and applications with artificial
intelligence on the semantic web
Currently, the PDP development team continues to build the
following automated utilities for the NPDS cyberinfrastructure:

Content Management Systems (CMS): A general purpose CMS with
content formatted for semantic analysis built on the foundation of the
NPDS cyberinfrastructure; and a customised CMS built on the NPDS
foundation for use with peer review and publishing of scholarly research
Citation Format Converter Utilities: A convenient set of tools that
convert citations of references in NPDS format back and forth to the
prevailing standard formats for citing literature references
Concept-Validating Search Engine Agent (CoVaSEA): An automated
query engine and search agent that interoperates with NPDS and
populates NPDS diristries with metadata records about resources
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Brainiacs Journal

These utilities along with the FAIR metrics will support development
of our new journal called the Brainiacs Journal of Brain Imaging and
Computing Sciences (www.BrainiacsJournal.org).
The customized version of our CMS will provide the applications and
tools required for the Brainiacs Journal
We plan to integrate our FAIR metrics into the manuscript
submission, peer and editorial review process in order to evaluate the
citation practices of submitted manuscripts
All references cited by submitted papers will be cataloged in Nexus
diristries of the relevant subject area for use with CoVaSEA and FAIR
metrics in the peer review process for the Brainiacs Journal
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Conclusion

The PORTAL-DOORS Project (PDP) has developed software for the
NPDS cyberinfrastructure in support of identifying, describing,
locating and linking things on the internet, web and grid
The PDP foundational principles published in 2007 have been
renamed the DREAM principles in 2019
NPDS consists of Nexus diristries, PORTAL registries, DOORS
directories, and Scribe registrars
The Equivalent Entities principle remains an essential DREAM
principle for promoting reproducibility and preventing plagiarism
FAIR metrics have been designed as a family of metrics to promote
good citation practices
Applications and utilities, such as a CMS and citation converter, are
being built to support the launch of the new Brainiacs Journal
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For More Info

www.PORTALDOORS.org
www.BrainHealthAlliance.org
ctaswell@BrainHealthAlliance.org
We welcome collaborators interested in contributing to the
PORTAL-DOORS Project and NPDS cyberinfrastructure
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For More Information

DREAM Principles and FAIR Metrics from the PORTAL-DOORS Project for
the Semantic Web – Presented June 2019, 11th IEEE ECAI
portaldoors.org/pub/docs/ECAI2019DREAMFAIR0612.pdf
Managing Scientific Literature with Software from the PORTAL-DOORS
Project – Presented September 2019, 15th IEEE eScience
portaldoors.org/pub/docs/BCDC2019PdpDemo0817.pdf
Definitions, Formulas, and Simulated Examples for Plagiarism Detection
with FAIR Metrics – To Be Presented October 2019, 82nd ASIS&T
portaldoors.org/pub/docs/ASIST2019FairMetrics0611.pdf
DREAM Principles from the PORTAL-DOORS Project and NPDS
Cyberinfrastructure – Submitted, under peer review
PDP software demo video available at
portaldoors.org/pub/mp4/PdpDemoVideo20190924.zip
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Let the Published Literature Speak for Itself
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