Albert M. W. Yau

LinkedIn | GitHub | Google Scholar

PROFESSIONAL SUMMARY

Scientist-turned-engineer with 15+ years of experience designing software and data systems for scientific research
and large-scale production environments. Built Python and HPC research software, petabyte-scale cloud data
platforms, high-throughput streaming pipelines, data validation and access APIs, and statistical methods for
large, noisy datasets in climate science, healthcare, and finance.

TECHNICAL EXPERTISE

Languages: Python, Scala, SQL, C#, C/C++, Fortran, MATLAB, Bash

ML / Scientific Computing: PyTorch, JAX, NumPy, SciPy, Numba, Dask, Xarray, MPI, OpenMP, llama.cpp
Data: Spark, Spark Structured Streaming, Databricks, Delta Lake, Unity Catalog, BigQuery, Airflow, FastAPI
Cloud / Infrastructure: GCP, Azure, Kubernetes, Docker, Terraform, GitHub Actions, Linux, Proxmox,
ZFS

Certificates: Deep Learning, Machine Learning Engineering for Production, Data Engineering on GCP

PROFESSIONAL EXPERIENCE
R1 RCM — Senior Data Engineer / Senior Software Engineer 2023—Present

e Designed and implemented custom Spark Structured Streaming pipelines to replicate high-volume health-
care claims data from an operational in-memory datastore into Databricks Delta Lake, processing 3M+
records/minute with <60s p99 latency and reducing annual cloud costs by $3.5M.

e Modeled governed medallion-style Delta Lake datasets with schema evolution, automated backfills, data-
quality checks, and monitoring and alerting, supporting analytics, Al services, and application APIs.

e Optimized Spark workflows for a production Al categorization service by redesigning DAG execution and
cluster configuration, improving throughput by 15x and reducing latency from 5 minutes to <30 seconds.

e Designed and load-tested serverless data-access APIs for direct queries against Databricks Unity Catalog
tables, eliminating a Redis caching layer and simplifying the application architecture.

dv01 (acquired by Fitch Group) — Data Engineer, Infrastructure / Data Platform 2018-2023

e Owned the end-to-end functional Scala/Spark data platform for a Series A fintech, supporting petabyte-scale
loan-level fixed-income data; built reusable ingestion, normalization, and validation patterns that accelerated
customer-facing data integrations.

e Took a Hack Day prototype to production as a config-driven document-processing pipeline using visual
recognition, custom Airflow operators, and FastAPI microservices; scaled extraction of unstructured PDF
data to 200+ securitizations.

e Managed more than 1,000 Airflow DAGs supporting data ingestion, document processing, and downstream
delivery workflows across the platform.

e Executed a zero-downtime migration of a large Scala codebase from Spark 2 to Spark 3, resolving dependency
conflicts across Python, Scala, R, and Databricks runtime environments.

e Led a petabyte-scale migration from on-premises and Azure infrastructure to Google Cloud, moving SQL
Server workloads to BigQuery, Airflow pipelines to Cloud Composer, Spark processing to Dataproc, virtual-
machine services to Kubernetes, and object storage from Azure Blob Storage to GCS.

o Designed a disaster-recovery strategy using multi-region storage replication and tiered backups to improve
availability and data durability.


https://www.linkedin.com/in/albertmwyau
https://github.com/mwyau
https://scholar.google.com/citations?user=V-2nZZ8AAAAJ

RESEARCH EXPERIENCE

Stony Brook University — Graduate Student Researcher 2012-2018

Advisor: Prof. Edmund K.M. Chang, School of Marine and Atmospheric Sciences

e Provisioned and administered bare-metal Linux storage clusters with 3004+ TB capacity using hardware
RAID and NFS for high-throughput climate-model analysis.

e Built pipelines aggregating 200 years of global climate-model simulations from 30+ international institutions,
standardizing heterogeneous formats and spatial resolutions into a unified research data store.

e Developed statistical and time-series frameworks, including EOF/CCA and storm-track activity metrics, to

extract signals from noisy climate data and predict weather impacts; dissertation research was published in
Journal of Climate, with related work cited in the UN IPCC Sixth Assessment Report.

National Center for Atmospheric Research — SIParCS Data Science Intern 2015

Advisors: Dr. Kevin Paul and John Dennis, Application Scalability and Performance Group

e Designed and implemented PyStormTracker, a modular Python cyclone-tracking package, during NCAR’s
10-week Summer Internships in Parallel Computational Science program.

e Accelerated cyclone detection with NumPy, SciPy, and scikit-image, then distributed the workflow with
MPI4Py to run across 4,096 cores on the Yellowstone supercomputer.

Coastal Environments / Scripps Institution of Oceanography — Oceanographer 20102011
Advisors: Dr. Hany Elwany and Prof. Myrl C. Hendershott

e Modeled beach erosion, tidal dynamics, and far-field tsunami propagation; validated lagoon hydrodynamic
simulations against GPS drifter observations collected in the field.

e Applied spectral and complex-EOF analysis to noisy bottom-pressure records to isolate low-amplitude
sea-level modes in the Santa Barbara Channel, then evaluated the result with a shallow-water wave model.

The Chinese University of Hong Kong — HPC Support Assistant / Student Researcher 20052008

e Optimized C/C++ and Fortran scientific workloads through compiler tuning and OpenMP /MPI paralleliza-
tion.

e Deployed new HPC clusters and built a campus-wide computational grid using Globus Toolkit and HDF'S.

¢ Ran Weather Research and Forecasting model simulations to study atmospheric gravity waves.

ADDITIONAL RESEARCH EXPERIENCE

Academia Sinica — Visiting Researcher 2008

e Processed and analyzed NASA GISS global climate model output to examine large-scale climate variability.

Caltech — Summer Undergraduate Research Exchange (SURE) Fellow 2007
e Analyzed solar-cycle responses in IPCC global climate models; results presented at the AGU Fall Meeting.

Hong Kong Observatory — Research Intern 2006

e Ingested Hong Kong International Airport LIDAR. observations into the Local Analysis and Prediction
System.

SELECTED TECHNICAL PROJECTS

PyStormTracker — PyPI 2015-2018; 2026—Present

e Modernized the distributed cyclone-tracking package with Xarray/Dask workflows, Zarr support, new tracking
algorithms, and spectral /regridding modules based on duccO and JAX.

e Refactored core algorithms using vectorized NumPy arrays and Numba JIT-compiled kernels, achieving an
11x serial speed-up while verifying one-to-one consistency against legacy outputs.

e Updated to Python 3.114+ with type annotations, linting, more than 100 unit and integration tests, regression
checks against legacy outputs, and automated multi-platform builds and releases through GitHub Actions.


https://pypi.org/project/pystormtracker/

Local AI Homelab 2019-Present

e Built a dual-WAN 10GbE fiber network and Proxmox virtualization environment with ZFS storage, GPU
passthrough, VMs/LXC/Docker, segmented network services, and Home Assistant/InfluxDB workloads.

e Built and evaluated self-hosted LLM inference and agent systems using llama.cpp and Qwen/Gemma models,
focusing on performance, context management, and efficient CPU/GPU resource utilization.

XDDD.org — Founder 2002-2005

e Built and operated web-hosting and webmail services on a co-located Linux server, including DNS, email,
web, database, networking, backups, and system monitoring.

e Created a secure multi-tenant Red Hat Linux/Apache/MySQL/PHP environment with chroot, suPHP, disk
quotas, and per-user isolation.

PUBLICATIONS AND PRESENTATIONS

Journal Publications

1. Chang, E.XK.M., A.M.W. Yau, and R. Zhang (2022). Finding Storm Track Activity Metrics That Are Highly
Correlated with Weather Impacts. Part II: Estimating Precipitation Change Associated with Projected Storm Track
Change over Europe. Journal of Climate, 35, 2423-2440. doi.org/10.1175/JCLI-D-21-0259.1

2. Yau, A.M.W., and E.XK.M. Chang (2020). Finding Storm Track Activity Metrics That Are Highly Correlated
with Weather Impacts. Part I: Frameworks for Evaluation and Accumulated Track Activity. Journal of Climate, 33,
10169-10186. doi.org/10.1175/JCLI-D-20-0393.1

3. Chang, EXK.M., and A.M.W. Yau (2016). Northern Hemisphere winter storm track trends since 1959 derived from
multiple reanalysis datasets. Climate Dynamics, 47, 1435-1454. doi.org/10.1007/s00382-015-2911-8

4. Chang, E.XK.M., C.G. Ma, C. Zheng, and A.M.W. Yau (2016). Observed and projected decrease in Northern
Hemisphere extratropical cyclone activity in summer and its impacts on maximum temperature. Geophysical Research
Letters, 43, 2200-2208. doi.org/10.1002/2016GL068172

5. Chang, E.K.M., C. Zheng, P. Lanigan, A.M.W. Yau, and J.D. Neelin (2015). Significant modulation of variability
and projected change in California winter precipitation by extratropical cyclone activity. Geophysical Research Letters,
42, 5983-5991. doi.org/10.1002/2015GL064424

Selected Presentations

e Yau, A M.W., K. Paul, and J. Dennis (2016). PyStormTracker: A Parallel Object-Oriented Cyclone Tracker in
Python. 96th American Meteorological Society Annual Meeting, New Orleans.

¢ Yau, AM.W., Y. Guo, and E.K.M. Chang (2013). Impacts of Background Field Removal on the Seasonal Cycle and
Trend of Cyclone Statistics. AGU Fall Meeting 2013, San Francisco.

e Tung, K., M. Yau, K. Li, R. Shia, F. Li, D. Waliser, and Y. Yung (2007). Solar-Cycle Response in Global Climate
Models Assessed by IPCC AR4. AGU Fall Meeting 2007, San Francisco.

EDUCATION

Stony Brook University — MPhil, Atmospheric Science 2020
Dissertation: Finding Storm Track Activity Metrics That Are Highly Correlated with Weather Impacts.

Scripps Institution of Oceanography, UC San Diego — MS, Oceanography 2009
Concentrations: Climate Science and Physical Oceanography.

The Chinese University of Hong Kong — BSc, Theoretical Physics 2008

Minors: Computer Science and Mathematics.
Ezchange study: University of Toronto (2006) and UC Berkeley (2005).

FELLOWSHIPS AND SCHOLARSHIPS

Caltech — Summer Undergraduate Research Exchange (SURE) Fellowship 2007
University of Toronto — Yasumoto International Exchange Scholarship 2006
The Chinese University of Hong Kong — C.N. Yang Scholarship 2005


https://doi.org/10.1175/JCLI-D-21-0259.1
https://doi.org/10.1175/JCLI-D-20-0393.1
https://doi.org/10.1007/s00382-015-2911-8
https://doi.org/10.1002/2016GL068172
https://doi.org/10.1002/2015GL064424
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