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Welcome The Dawn of the TDLT Era

As we enter 2026, the blockchain landscape has shifted from experimental
integration to foundational ubiquity. The previous year saw the maturation of
enterprise solutions and the successful bridging of disparate networks through
advanced interoperability protocols. This year marks a pivotal milestone for the
IEEE community with the anticipation of the launch of the IEEE Transactions on
Distributed Ledger Technologies (TDLT) in Q1 2027. This dedicated, gold
open-access periodical represents a "natural next step" in consolidating global
research into a flagship publication focused on the theoretical and practical
foundations of decentralization.

2026 Key Trends and Strategic Shifts

Building on the momentum of 2025, several key developments are defining the
current year:

e From Pilot to Protocol: While 2025 focused on enterprise adoption, the
decentralized infrastructure needs have moved from experimental
innovation to a critical digital foundation demanding solutions to the
nagging performance, reliability and security trilemma. 2026 is the year of
"Protocol Development". Educational curriculums are pivoting to address
the importance of protocol design, moving beyond mere algorithmic study
to foster a new generation of blockchain architects.

¢ Infrastructure Maturity: The "scalability dilemma" is being addressed
through sophisticated Layer 2 solutions, sharding, and new consensus
mechanisms entering the first attempts to high-transaction production
environments. More advances are expected in 2026.

e The Rise of Stateless Services: There is an increasing shift toward
stateless cloud services, such as microservices and lambda functions.
While these require re-writing application logic, the primary benefit of
enhanced fault tolerance is essential for resilient decentralized systems.

o DAO and Digital Identity Integration: Decentralized Autonomous
Organizations (DAOs) have moved past experimental governance to
become standard for collective decision-making. Simultaneously,
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self-sovereign digital identity solutions empower individuals with
unprecedented control over personal data.

Navigating Persistent and Emerging Challenges

Despite this progress, 2026 presents ongoing and critical new hurdles:

Blockchain Trilemma: Delivering scalable performance, reliability and
security without compromising decentralization have been a consistent
challenge over all decentralized infrastructure protocol developments.
These include governance mechanisms to enable trust and accountability
cross organization boundaries while still protect data privacy throughout.

Post-Quantum Cryptography (PQC) Transition: With quantum
computing advancing, traditional asymmetric encryption faces existential
risks. 2026 is a "critical inflection point" following the finalization of NIST
standards ML-DSA (FIPS 204) and ML-KEM (FIPS 203). Organizations
must manage "harvest now, decrypt later" threats by adopting hybrid
cryptographic architectures that maintain backward compatibility.

Building Reliable Al with Blockchain: Al systems face a fundamental
trust problem regarding data authenticity. Blockchain is becoming the vital
infrastructure for "Verifiable Al Pipelines," where data sourcing, training,
and inference are cryptographically anchored to ensure provenance and
prevent model compromise. These pipelines much also evolve over time
as institutional, political and administrative mandates change.

Education Paradigm Shift: The talent gap persists, but required skills are
changing. Education is shifting from hand-coding basic problems to a new
paradigm: utilizing Al to generate programs while focusing on high-level
debugging, reviewing Al-generated solutions, and rigorous testing against
student-developed test cases.

Security and Sustainability: As value on these networks reaches new
heights, incentives for malicious actors have grown, requiring continuous
audits and Zero Trust Architectures. Simultaneously, the industry
continues to move toward sustainable consensus models.

Technical Deep Dive: Verifiable Al Pipelines



In 2026, the standard for reliable enterprise Al involves three critical functions
anchored to a blockchain:

1.

Provable Data Integrity: Using Merkle Trees and hash commitments to
ensure training datasets cannot be altered once anchored on-chain.

Verifiable Compute: Leveraging Zero-Knowledge Proofs (ZKPs) to prove
model inference correctness without exposing sensitive training data.

Immutable Event Trails: Logging automated decisions in a forensic,
tamper-proof record to ensure accountability for Al outcomes.

. Continuous Learning: A environment and regulatory frameworks evolve,

the Al pipeline must also evolve with rigorous checks and balances.

Call for Papers

We invite submissions to IEEE Blockchain Technical Briefs in anticipation of the
the inaugural volumes of TDLT. TDLT targets a rapid 10-week online
publication cycle for accepted papers.

Special Submission Track: Post-Quantum Case Studies

We are opening a specialized track for case studies on PQC migration, focusing

on:

Vulnerability Diagnosis: Inventory of cryptographic assets and risk
scoring.

Migration Strategy: Implementation of hybrid signatures (e.g., ML-DSA
paired with legacy ECC).

Performance Impact: Analysis of how larger PQC keys and signatures
affect block size and transaction throughput.

Submission Checklist:

Formatting: Use attached IEEE Style Manual for Authors.

Code Sharing: We strongly encourage hosting repositories via IEEE SA
Open.

Al Disclosure: Use of Al for text or code generation must be disclosed in
the acknowledgments.



IEEE 2026 Blockchain Community Conferences and Workshops

The IEEE Blockchain Technical Community (BCTC) is co-sponsoring premier
forums to showcase this research:

e |IEEE ICBC 2026: Brisbane, Australia, June 1-5, 2026. Focuses on
platforms, interoperability, and Al in blockchain.

o Submission Deadline: January 14, 2026.

e IEEE ICDCS 2026: Seoul, South Korea, June 22-25, 2026. Premier forum
for distributed systems and blockchain databases.

o Submission Deadline: January 21, 2026.

e SBC '26: Stanford University, July 27-29, 2026. Focuses on technical
innovations in cryptography and consensus.

o Submission Deadline: March 13, 2026.



