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Abstract

I am a Principal Systems Engineer specializing in post-quantum cryptography, distributed
systems, and security-critical infrastructure. My work focuses on designing and building high-
performance systems where correctness, security, and resilience are non-negotiable — including
blockchain protocols, IIoT platforms, cryptographic infrastructure, and globally distributed
backend systems. I operate across the full systems stack, from protocol design and formal
methods to low-level implementation in Rust and Go, as well as scalable backend architectures
and DevSecOps environments. My primary focus is engineering infrastructure that remains
secure and reliable in adversarial and post-quantum threat models.

Core Focus

Systems: distributed systems, security-critical infrastructure, blockchain protocols, globally dis-
tributed backends
Security: post-quantum cryptography, cryptographic protocol design, adversarial threat models
Methods: protocol correctness, formal methods, formal verification, differential/property-based
testing
Implementation: Rust, Go, C++, performance engineering, low-level/OS-adjacent systems
Operations: DevSecOps, CI/CD hardening, continuous verification, observability, incident response

Top Skills & Languages

Top skills: distributed systems; security-critical infrastructure; formal verification
Languages: Portuguese (Native/Bilingual); English (Native/Bilingual); Spanish (Professional);
Polish (Professional); Norwegian (Professional)

Experience

Stigning Jan 2022 – Present
Principal Systems Engineer, Security-Critical Infrastructure Rjukan, Norway

• Lead Stigning as an engineering lab focused on security-critical infrastructure, post-quantum
cryptography, distributed systems, protocol correctness, and high-assurance backend platforms.

• Architect and implement systems across blockchain infrastructure, cryptographic protocols, IIoT
security, resilient backend services, and distributed execution environments using Rust, Go, C++,
Solidity, and formal/adversarial design methods.

• Design post-quantum and quantum-resilient infrastructure for secure communication, key manage-
ment, protocol migration, and long-term cryptographic agility in systems exposed to adversarial
and high-reliability requirements.
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• Develop formal specifications, threat models, system invariants, state-machine models, verification-
oriented documentation, and security architecture for protocols and platforms where correctness
must be reasoned about explicitly.

• Engineer high-performance and low-level systems with attention to memory safety, concurrency,
latency, fault tolerance, resource efficiency, deployment reproducibility, and operational resilience.

• Incubate and develop original infrastructure initiatives such as verifiable execution layers, Solana
security operations tooling, post-quantum IIoT components, and verification-centered blockchain
infrastructure.

• Build and contribute to open-source projects involving post-quantum cryptography, blockchain
infrastructure, verifiable execution, distributed systems, IIoT security, and secure protocol design.

What To Do? Jan 2022 – Present
Founder & Software Engineer, Travel Platform R&D

• Founded and developed What To Do? as an ongoing travel technology R&D initiative focused
on personalized trip planning, social discovery, local experiences, accessibility, and AI-assisted
recommendation workflows.

• Designed product and technical concepts for a traveler-oriented platform combining user profiles,
preference modeling, destination discovery, itinerary support, local service recommendations, and
marketplace-style experience discovery.

• Explored AI-assisted personalization methods for tourism use cases, including recommendation
logic, user preference analysis, contextual suggestions, and adaptive travel planning flows.

• Used the project as a long-running experimentation ground for product architecture, fron-
tend/backend prototypes, open-source components, technical writing, and applied research
around consumer platforms and intelligent travel systems.

• Worked on safety, accessibility, privacy, and data-protection considerations for user-facing travel
experiences, especially around profile enrichment, recommendation quality, and responsible
handling of user preferences.

Draper Jan 2022 – Jun 2025
Technical Lead, Post-Quantum Protocols & Verified IIoT Security Cambridge, Massachusetts, United
States

• Led engineering work on post-quantum protocol design, formal specification, verified implemen-
tation pipelines, and embedded IIoT security architecture for security-sensitive and NDA-bound
environments.

• Defined formal semantics and implementation-oriented specifications for post-quantum crypto-
graphic components, including CRYSTALS-Kyber and Falcon-related workflows, using functional
DSLs and compilation targets suitable for constrained no_std Rust environments.

• Built and contributed to compiler and verification toolchains using Haskell, OCaml, Rust,
Isabelle/HOL, Coq, SMT/SAT solvers, Z3/CVC4, SPIN, and TLA+ to connect protocol specifi-
cations, implementation artifacts, and machine-checkable assurance workflows.

• Mechanized security-relevant proof obligations and implementation refinement checks around
IND-CCA2 and unforgeability assumptions, integrating proof artifacts into build and validation
workflows.

• Designed verification frameworks for CoAP/MQTT state machines, session lifecycles, failure
modes, constant-time behavior, memory-safety assumptions, side-channel-sensitive paths, and
implementation-level security properties.



• Integrated formally specified cryptographic modules into ARM Cortex-M-class embedded en-
vironments, contributing to high-throughput post-quantum IIoT prototypes under constrained
compute, memory, and operational conditions.

• Automated continuous verification pipelines with fuzzing, Miri/KLEE-style checks, model check-
ing, proof builds, runtime assertions, and rollback-oriented deployment practices, significantly
reducing security validation cycles.

MIT-CQE May 2022 – Jun 2025
Quantum Computing Researcher, Applied Quantum Systems Boston, Massachusetts, United States

• Conducted applied quantum computing research in security-sensitive and NDA-bound envi-
ronments, working across mathematical modeling, quantum algorithms, experimental design,
prototype validation, and computational analysis.

• Contributed to confidential research initiatives involving dual-use and mission-critical constraints,
where technical decisions required careful treatment of correctness, reliability, security assump-
tions, and implementation feasibility.

• Developed and evaluated quantum computing concepts, software prototypes, and experimental
workflows using advanced mathematical and computational methods, with emphasis on translating
theory into testable engineering artifacts.

• Collaborated with researchers, technical teams, and institutional partners across quantum
computing, applied research, and advanced technology contexts, while operating under strict
confidentiality and controlled-disclosure requirements.

• Taught, mentored, and supported students and colleagues in quantum computing and quantum
mechanics through lectures, seminars, workshops, and one-on-one technical guidance.

Olympos Labs Jan 2022 – Sep 2022
Software Engineer & Technical Lead, Product Infrastructure

• Led software engineering and technical execution for a product-driven platform, working di-
rectly with executive leadership to translate business strategy, product roadmap decisions, and
operational requirements into concrete engineering deliverables.

• Managed engineering workflows, coordinated implementation priorities, and established develop-
ment practices focused on maintainability, delivery velocity, observability, and long-term platform
evolution.

• Led integrations with external partner APIs, designing reliable integration flows, handling third-
party constraints, and improving the platform’s ability to connect with external services and
business-critical data sources.

• Implemented monitoring and analytics capabilities to observe platform performance, user be-
havior, and product usage patterns, enabling more informed roadmap decisions and operational
improvements.

• Explored and implemented emerging technologies, including blockchain, machine learning, and
natural language processing, to extend platform capabilities and evaluate new product directions
beyond conventional SaaS functionality.

University of Oslo (UiO) Aug 2015 – May 2022
Research and Development Engineer, Quantum Computing Oslo, Norway

• Conducted research and development in quantum computing, quantum mechanics, mathematical
modeling, and computational methods, working across theoretical foundations, applied research,



and engineering-oriented implementation.
• Developed and analyzed mathematical models for quantum systems, contributing to research

workflows involving abstraction, simulation, data analysis, algorithmic reasoning, and formal
problem formulation.

• Led and coordinated quantum computing project tasks, including research planning, implementa-
tion strategy, milestone definition, resource allocation, and collaboration with researchers across
technical and academic contexts.

• Taught quantum computing and quantum mechanics topics, designing syllabi, lecture materials,
assessments, and technical explanations for students and junior researchers.

• Mentored junior researchers and supported their contributions to quantum computing projects,
helping translate complex mathematical and computational concepts into structured research
work.

Grupo Educacional INEPE Jul 2015 – Jul 2016
Software Engineer, ERP Optimization & Platform Infrastructure Porto Alegre, Brazil

• Engineered and maintained institutional software systems across ERP, backend, mobile, web, and
server infrastructure, supporting education workflows, student/professor interactions, commercial
operations, and internal administrative processes.

• Modified and optimized an Odoo-based operational environment, including core-level adaptations
and deployment improvements, to reduce resource pressure and make the platform more reliable
under constrained infrastructure conditions.

• Supported an approximately 70-person commercial operation using the ERP environment contin-
uously, improving the system’s ability to handle concurrent usage, operational workflows, and
communication-heavy business processes.

• Developed and maintained a cross-platform e-learning application for students and professors, en-
abling access to course materials, assignment submission, and mobile interaction with institutional
learning workflows.

• Collaborated with product, administrative, and technical stakeholders to translate institutional
requirements into maintainable software components, technical documentation, and platform
improvements.

D3S Jan 2011 – Jun 2015
IT and Operations Director, Fleet-Scale IoT Infrastructure

• Led IT, infrastructure, and operations for a large-scale vehicle tracking platform supporting more
than 15,000 monitored vehicles, including approximately 3,000 vehicles from the police fleet of
the State of Mato Grosso.

• Worked across IoT tracking devices, telemetry ingestion, server infrastructure, databases, network
architecture, field operations, and service delivery to keep critical fleet monitoring systems
operational under real-world constraints.

• Integrated, adapted, and reverse-engineered locked-down tracking devices and heterogeneous
equipment, dealing with proprietary behavior, limited documentation, communication constraints,
and inconsistent device-side assumptions.

• Tuned servers, databases, and network environments to support continuous telemetry workloads,
intermittent connectivity, high-volume device communication, and operational responsiveness
across a distributed fleet.



• Led technical teams, incident response, infrastructure planning, and service delivery for systems
where reliability, observability, and data availability had direct consequences for fleet visibility
and public safety operations.

Hot Zone Safety Group Jan 2008 – Feb 2009
Java Software Engineer, Networked Systems

• Developed Java-based software systems with emphasis on network-aware application behavior,
performance optimization, and secure communication patterns.

• Implemented network-related functionality and optimized application code to improve respon-
siveness, scalability, and reliability under increasing operational workloads.

• Integrated security controls and defensive application patterns to reduce exposure to unauthorized
access, insecure data handling, and network-level risks.

• Collaborated with cross-functional teams to translate business requirements into reliable software
components, with particular attention to networking constraints, security assumptions, and
long-term maintainability.

Doom Solutions LLC Jan 2005 – Dec 2010
Information Security Analyst & Early Security Researcher

• Worked on early security engineering across network defense, infrastructure hardening, intrusion
prevention, firewalls, VPNs, vulnerability assessment, and operational security controls during a
period when modern DevSecOps and continuous security tooling were still immature.

• Designed and implemented defensive controls for heterogeneous network environments, including
firewall rules, VPN boundaries, access policies, intrusion prevention practices, and security
procedures focused on confidentiality, integrity, and availability.

• Conducted security assessments, identified infrastructure weaknesses, and provided practical
recommendations to improve existing controls, reduce exposure, and strengthen operational
resilience.

• Developed security policies, procedures, and awareness practices to help organizations reduce
risk across internal systems, network access, and sensitive operational environments.

Selected Contract, Part-Time & Protocol Work

This section is intentionally separated from long-term employment history. It summarizes selected con-
tract engagements, part-time collaborations, open-source protocol work, and security-oriented research that
broaden the technical record across Web3 infrastructure, protocol correctness, cryptographic systems, trading
platforms, IIoT, and adversarial backend engineering.

Web3 Protocol, Cryptographic Infrastructure & Trading Systems Selected engagements
Contract / Part-Time / Open-Source / Protocol Research

• Protocol security & post-quantum systems: contributed protocol-security analysis and en-
gineering review across QUIP Network, Q-Trust Plane, zK-PQC, VSEL, WitnessChain, AxiomX,
and Aegis, with emphasis on deterministic validation, signature safety, validator-side verification,
formal specifications, runtime policy enforcement, and post-quantum threat models.

• Blockchain and DeFi infrastructure: worked in contexts involving Midas, Origin Protocol,



Orbinum Network, and 1inch, covering Web3 backend reliability, asset-related transaction flows,
on-chain integration boundaries, API synchronization, smart-contract ecosystem assumptions,
settlement concepts, and protocol-facing product constraints.

• Trading and financial platforms: contributed to Coinmatics, Binomo, Invesa Capital, Profit
Farmers, and Quotex engineering concerns involving exchange integrations, signal and market-
data pipelines, transaction-sensitive workflows, backend reliability, execution-oriented automation,
and financial-system correctness.

• Streaming, IIoT, and telemetry systems: worked on InfinyOn / Fluvio SmartModules
using Rust, WebAssembly, and event-driven architecture concepts; contributed to TELTONIKA
TM2500 asset-tracking work involving C++, GSM/GPRS/GNSS/Bluetooth, FOTA, tamper
detection, geofencing, sensor integration, and movement-aware recovery modes.

• Geospatial logistics infrastructure: contributed to tracking system and API work for
Posten and Bring Express, including package tracking, home-delivery workflows, PLT pickup
flows, pickup codes, notification paths, Python services, ArcGIS integration, and Neo4j-backed
relationship modeling.

• Across these engagements, the recurring engineering focus was explicit trust-boundary analysis,
protocol-level failure-mode identification, transactional correctness, operational observability,
secure API design, reproducible backend behavior, and implementation choices appropriate for
adversarial or reliability-sensitive environments.

Education

University of Turku — MASc, Post-Quantum Methods (2019–2022)
Graduate studies in post-quantum methods, focused on the mathematical, cryptographic, and engineering
foundations required to design systems resilient against quantum-capable adversaries. The program covered
post-quantum cryptographic assumptions, lattice-based cryptography, hash-based signatures, code-based
methods, multivariate constructions, protocol-level migration challenges, and the security implications of
replacing classical public-key primitives in real-world infrastructure.

University of Oslo (UiO) — MS, Quantum Technology (2016–2018)
Graduate studies focused on quantum technology, quantum computation, quantum information theory,
quantum cryptography, and the mathematical foundations required to reason about systems operating
under non-classical computational assumptions. The program provided a rigorous foundation in physics,
computation, linear algebra, probability, algorithmic reasoning, and formal modeling, with direct relevance to
cryptographic systems, post-quantum security, and adversarial infrastructure design.

Caltech — Spec, Quantum Cryptography and Computer Science (2016–2018)
Specialized studies in quantum cryptography and computer science, focused on the theoretical foundations of
secure computation under quantum-capable threat models. Covered core concepts in quantum information,
cryptographic primitives, computational complexity, algorithmic reasoning, and the transition from classical
security assumptions to post-quantum and quantum-aware security models.

University of California, Berkeley — Spec, Data Science and Engineering (2015–2017)
Specialized studies in data science, distributed data engineering, statistical analysis, and large-scale processing



with Apache Spark. Focused on the foundations of data analysis, exploratory statistics, scalable computation,
distributed processing models, and the practical engineering of data pipelines capable of handling high-volume
analytical workloads.

UFRGS — BASc, Physics and Computer Sciences (2011–2015)
Undergraduate studies combining physics, computer science, applied mathematics, computational modeling,
and systems-oriented problem solving. Provided a rigorous foundation in mathematical reasoning, physical
systems, algorithms, programming, numerical methods, data analysis, and the computational treatment of
complex technical problems.


