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Abstract
Digital transformation has reshaped the production, management, preservation, andauthentication of Brazilian archival records. The Sistema Eletrônico de Informações (SEI), nowan official federal solution for electronic administrative records and processes, exemplifies thistransformation. This chapter critically synthesizes two decades of Brazilian research related tothree directions connected to the broader agenda of InterPARES Trust AI: artificial intelligence(AI), natural language processing (NLP), and ontologies for record classification; blockchainand smart contracts as complementary mechanisms for authenticity, integrity, and transactionverification; and AI-assisted organization of cultural and linguistic heritage. Through a narrative,citation-based review, the analysis distinguishes empirical findings, conceptual architectures, andprospective applications. The evidence indicates that AI can support human-validatedclassification and semantic representation, while blockchain can provide tamper-evidentverification. Neither replaces archival appraisal, provenance, retention, or preservationgovernance. Trustworthy innovation therefore depends on archivists participating in systemdesign, validation, and accountability.
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1. Introduction

Digital transformation has changed how public administration produces, manages, retrieves,and authenticates records. In Brazil, this change is particularly visible in the Sistema Eletrônicode Informações (SEI), developed by the Federal Regional Court of the 4th Region and madeavailable to public institutions. The Brazilian Ministry of Management and Innovation in PublicServices identifies SEI as the Federal Government's official solution for producing and managingelectronic administrative records and processes (Brazil, Ministry of Management and Innovationin Public Services, n.d.). Its adoption improves efficiency and access, but it does not eliminate thearchival challenges created by the scale, heterogeneity, and long-term preservation requirementsof born-digital records.
These conditions make AI, NLP, ontology engineering, and distributed ledger technologies(DLTs), particularly blockchain, increasingly relevant to archival research. Their relevance,



however, cannot be assessed solely in terms of computational performance. Systems acting uponrecords must also be evaluated against provenance, context, authenticity, integrity, appraisal,retention, and accountability—requirements that predate and outlast any specific technology.
This chapter aims to critically synthesize a selected Brazilian research trajectory from 2005 to2026 and relate it to Brazilian participation in InterPARES Trust AI. It adopts a narrative reviewof the cited studies and official project records rather than a systematic review. Accordingly, theanalysis distinguishes three levels of evidence: empirical findings, conceptual or architecturalcontributions, and prospective research directions— a classification made explicit, study by study,in the synthesis table in Section 9.
The discussion follows three principal directions: AI, NLP, and ontologies for classification;blockchain and smart contracts for verification and transaction governance; and AI for culturaland linguistic heritage. A comparative extension to libraries situates these developments withinInformation Science, while the final sections examine the Brazilian contribution to InterPARESTrust AI and the archivist's role as a designer and auditor of documentary trust.

2. From Computational Linguistics and Ontologies to Archival AI
The intellectual foundations of this trajectory precede the current expansion of generative AI.Duque's (2005) doctoral research, SiRILiCO, investigated the indexing of electronic documentsthrough computational linguistics and ontological representation. It applied syntactic and semanticanalysis to Portuguese-language texts to derive labels supporting a lightweight, automaticallygenerated ontology. This work provides a methodological antecedent for a problem now centralto archival AI: representing relationships among concepts rather than merely extracting tokens.
Archival classification is not reducible to keyword extraction. A record's evidentiary meaningdepends on relationships among the record, its creator, institutional functions, related records, andthe context of production. Classical information-retrieval systems, designed primarily for topicalrelevance, do not necessarily preserve these relationships. AI-assisted archival classification cantherefore combine statistical and linguistic methods with explicit knowledge structures: NLPidentifies entities, subjects, and document types; ontologies represent the domain in which theyacquire meaning; and machine learning identifies patterns across previously classified records.
The resulting architecture is hybrid by design: document → linguistic processing → semanticrepresentation → ontology → recommended archival classification → human validation. Thesequence positions the archivist inside, rather than outside, the intelligent system.

3. AI-Assisted Classification in Brazilian Government Records
SEI is a strategic environment for investigating this architecture because it supports theproduction and management of substantial volumes of born-digital administrative records. Asproduction grows, exclusively manual classification can become costly and inconsistent. Withinthe broader Brazilian research trajectory examined here, this chapter proposes applying AI, NLP,and ontology engineering to assist document classification in SEI environments, includinggovernmental contexts in the Federal District.
The proposed model is not fully autonomous. It processes document content and metadata,identifies entities and document types, relates them to classification schemes and domainontologies, and produces recommendations accompanied by confidence information and an



explanation. The archivist validates, rejects, or corrects each recommendation. Validatedcorrections can subsequently inform model improvement under controlled procedures.
This human-in-the-loop architecture represents a conceptual and technical direction, notevidence of a validated production system. Its professional implication is nevertheless clear:archivists move from being exclusively manual classifiers to acting as knowledge engineers,curators, and auditors of intelligent recordkeeping systems. Without classification plans,provenance relationships, and retention requirements, computationally plausible classificationsmay remain archivally unfounded.

4. Blockchain, Authenticity, and Archival Trust
Digital records do not rely on the same visible physical cues—such as paper, ink, andcontinuous physical custody—by which authenticity was traditionally inferred. Their authenticityand integrity depend on metadata, digital signatures, audit trails, preservation controls, and, insome architectures, cryptographic verification mechanisms.
Mori et al. (2020) compared blockchain characteristics with requirements for trustworthyarchival digital repositories (RDC-Arq), drawing on archivists' perceptions of authenticity,integrity, security, and chain of custody. The study identified potential affinities betweenblockchain properties and selected RDC-Arq requirements, while emphasizing the importance offollowing archival guidelines. Because its empirical component concerns professional perceptionsand comparative analysis, the study supports a claim of potential compatibility rather than proofof operational preservation effectiveness.
Within this bounded role, blockchain can register hashes or other cryptographic evidence ofdocumentary events while the original record remains in a governed preservation environment.The ledger then operates as a tamper-evident verification layer. It does not perform appraisal,classification, retention, or long-term preservation and should not be treated as an archive or as asubstitute for an RDC-Arq.
This layered approach is relevant to electronically signed administrative records becauseauthenticity cannot be reduced to the persistence of a digital signature. Chain of custody,provenance, institutional controls, and preservation policy remain indispensable. Duque and Alves(2020), examining archival policies for digital preservation in Federal District institutions,similarly emphasize long-term accessibility and the maintenance of unaltered records—functionsthat a verification layer may complement but cannot replace.

5. Smart Contracts and Electronic Health Records
The intersection of archival science and blockchain is especially relevant to electronic healthrecords, which combine documentary evidence, sensitive personal data, multiple institutionalactors, access-control requirements, and long retention periods. Xavier and Duque (2021)examined this domain through a systematic literature search and an exploratory, descriptive, andqualitative approach. The study identified gaps in legislation and scholarly production andconsidered possible technological contributions to record governance; it did not report a liveimplementation of blockchain or smart contracts in a healthcare institution.
The appropriate conclusion is therefore conditional. Smart contracts may formalizetransactional rules, such as access permissions and consent conditions, while blockchain may



strengthen traceability and integrity verification. Neither mechanism determines archival value,establishes retention requirements, or replaces documentary governance. Their archival relevancedepends on requirements defined and supervised by records professionals.
6. Prospective Direction: AI, Archives, and Cultural Memory

Beyond administrative records, this chapter proposes a prospective research direction for AI-assisted organization of cultural and linguistic heritage. Brazil's documentary heritage reflectsIndigenous, African, European, and Asian traditions. Pomeranian-immigrant communities provideone possible setting in which languages, oral traditions, family records, and local knowledge couldbe organized and preserved through participatory digital initiatives. This example is presented asa research agenda, not as a validated system or completed case study.
Potential applications include NLP-assisted transcription, speech technologies for oral-historycollections, computer vision for photographic description, and ontologies relating people, places,events, and documentary contexts. These possibilities require community-based validation,transparent documentation of model limitations, and safeguards against the erasure orhomogenization of cultural meaning. Human and community interpretation is not an externalcorrection to the system; it is a condition of representational legitimacy.

7. Comparative Extension to Libraries
Related research in libraries provides a comparative extension rather than a fourth archivalapplication. Alentejo and Duque (2021) proposed an information architecture for a Brazilian unioncatalogue of libraries and information services on the Web. Flor (2026) subsequently developeda conceptual proposal combining blockchain and radio-frequency identification for themanagement and preservation of physical library collections.
These studies do not make archives and libraries institutionally interchangeable. They illustratetechnological convergence at the infrastructure level: both domains address identification,provenance, access, integrity, and preservation, although they apply different professionalprinciples and institutional responsibilities. This comparison contextualizes the broaderInformation Science trajectory but does not constitute evidence for the operational effectivenessof the archival applications examined above.

8. InterPARES Trust AI and the Brazilian Contribution
Brazilian participation in InterPARES Trust AI places these research directions within aninternational investigation of AI and trustworthy records. The Brazilian contribution includes thestudy “Inova HFA—Using AI to Better Manage Health Records and Patient Outcomes” (CU06),led at UnB by Cláudio Gottschalg-Duque. The official project record gives the study a timelinefrom September 2021 to December 2023 and defines an agenda involving AI, NLP, DLT, smartcontracts, health-record management, patient outcomes, privacy, and compliance with Brazil'sGeneral Personal Data Protection Law (InterPARES Trust AI, n.d.).
A documented output associated with this agenda is the study by Kuroki Júnior and Gottschalg-Duque (2024), published shortly after the formal project period, which situates MultimodalInformation Architecture within the socio-technical development of AI for the Inova HFAelectronic health-record context. This publication provides a more direct connection between the



Brazilian InterPARES participation and the AI architecture discussed in this chapter. As of thiswriting, no further InterPARES Trust AI project record documents a continuation of Inova HFAbeyond this publication; the study is treated here as concluded, with its findings feeding forwardinto the broader Brazilian research trajectory rather than into an active, ongoing project.
The earlier works reviewed here—particularly Duque (2005), Mori et al. (2020), and Xavierand Duque (2021)—should be understood as intellectual and methodological antecedentsinforming the Brazilian contribution, not automatically as outputs produced within InterPARESTrust AI. This distinction clarifies the chronology and prevents the broader Brazilian researchtrajectory from being conflated with the project's formal results.

9. Discussion: The Archivist as Designer of Trust
A central implication of these technologies concerns professional identity. The twenty-first-century archivist works at the intersection of archival theory, information architecture, datagovernance, and AI—not because every archivist must become a programmer, but becausearchivists must participate in the specification, governance, and validation of systems acting uponrecords.
In AI-assisted classification, archivists validate semantic and functional relationships; inblockchain architectures, they determine which documentary events require cryptographicevidence; and in cultural-memory environments, archivists and communities protect context andmeaning from reductive algorithmic representation. Across these settings, the archivist mediatesbetween computational capability and documentary trust as a condition of archival legitimacy.
The evidence reviewed is heterogeneous. It includes professional perceptions, literature-basedanalyses, conceptual architectures, and prospective applications, but it does not provide equivalentoperational validation for every direction. Because the chapter adopts a selected narrative reviewcentered on one Brazilian research trajectory, its conclusions should not be generalized to allBrazilian archival institutions. Future studies should report implementation context, classificationaccuracy, error patterns, bias, explainability, privacy protection, preservation continuity, and theeffects of archivist and community oversight. Table 1 summarizes the evidentiary status of eachresearch direction discussed.

Table 1. Evidentiary status of the Brazilian research directions reviewed
Research direction Key citation(s) Evidentiary tier What is, and is not, establishedAI/NLP-assistedclassification (SEI) Duque (2005); thischapter's SEI proposal Conceptual /architectural Methodological foundation (linguistic +ontological indexing) is established; the SEIhuman-in-the-loop model is a proposedarchitecture, not a deployed or evaluated system.Blockchain vs. RDC-Arqrequirements Mori et al. (2020) Empirical(perception-based) Archivists' perceptions and comparative analysisindicate potential structural affinity; this does notconstitute proof of operational preservationeffectiveness.Blockchain / SmartContracts in health records Xavier and Duque(2021) Conceptual(literature-based) Systematic literature review identifying gaps andpossible contributions; no live implementation in ahealthcare institution is reported.Digital preservation policy(Federal District) Duque and Alves (2020) Empirical (policyanalysis) Documents governance and accessibilityrequirements in actual DF institutions; establishesthat verification layers presuppose, but cannotsupply, preservation policy.AI for cultural and Chapter proposal Prospective Presented explicitly as a research agenda; no



Research direction Key citation(s) Evidentiary tier What is, and is not, establishedlinguistic heritage (Pomeranian heritageexample) validated system or case study exists yet.
Semantic architecture forlibrary catalogues Alentejo and Duque(2021) Conceptual /architectural Proposed information architecture for a nationalunion catalogue; comparative, not archival,evidence.Blockchain + RFID forphysical library collections Flor (2026) Conceptual Conceptual proposal; not an operationaldeployment.AI-assisted health-recordarchitecture (Inova HFA) Kuroki Júnior andGottschalg-Duque(2024)

Conceptual /architectural Documented, published output of the BrazilianInterPARES Trust AI contribution; situatesMultimodal Information Architecture within InovaHFA's socio-technical design, concluded in scopewith the project's formal period.

10. Conclusion: Contributions, Limits, and Research Directions
This chapter examined three directions in Brazilian archival research: AI, NLP, and ontologiesfor record classification; blockchain and smart contracts as complementary mechanisms forauthenticity, integrity, and transaction verification; and AI-assisted organization of cultural andlinguistic heritage. Taken together, the literature supports a clear but qualified conclusion: thesetechnologies can strengthen specific archival functions only when they are designed and evaluatedwithin requirements of provenance, context, appraisal, retention, preservation, and accountability.
In AI-assisted classification, Duque's (2005) SiRILiCO provides an early methodologicalfoundation for combining computational linguistics with ontological representation. The modelproposed for SEI environments extends this foundation into a human-in-the-loop architecture inwhich AI recommends classifications and archivists validate or correct them. Because thisapplication has not been presented here as a validated production system, its contribution shouldbe understood as conceptual and architectural rather than as evidence of operational effectiveness.
The blockchain studies indicate a similarly bounded contribution. Mori et al. (2020) identified,through archivists' perceptions and comparison with RDC-Arq requirements, the technology'spotential to support integrity and authenticity verification. Xavier and Duque (2021), throughexploratory qualitative analysis, identified possible uses of blockchain and smart contracts inelectronic health-record governance. Neither study demonstrates that these technologies canreplace archival custody, appraisal, classification, retention decisions, or long-term preservation.Their most defensible role is that of a complementary verification and transaction-governancelayer.
In cultural and linguistic heritage, the applications discussed remain prospective. NLP, speechtechnologies, computer vision, and ontologies may assist transcription, description, and semanticorganization, but their use requires validation by archivists and the communities represented inthe records. Brazilian participation in InterPARES Trust AI connects these questions to aninternational agenda of trustworthy AI, while documented outputs such as the Inova HFApublication provide a basis for further technical and institutional evaluation.
The evidence reviewed therefore defines both possibilities and limits: AI can assist semanticand classificatory work, and blockchain can support tamper-evident verification, but neither canautonomously establish archival value or evidentiary context. The twenty-first-century archivistis not displaced by disruptive technologies; the archivist becomes essential to their design,validation, governance, and accountability.
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