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SUMMARY

A senior software architect and engineer with a strong focus on building high performance solutions.
Has knowledge of algorithms, mathematical training, and a deep understanding of computer archi-
tectures down to a very low level. Applies this to a wide variety of problems to design and imple-
ment efficient solutions that are highly optimized in speed and/or space. Has experience with concur-
rency/multithreading. Has experience designing and building back-end servers and stand-alone tools.

MAIN SKILLS

Optimization: optimizing for speed (typically 200%-2000% over existing solutions) and memory use,
choosing appropriate algorithms and design patterns to fit business requirements, mathematical trans-
formations, vectorizing, concurrency/multithreading, in memory and disk based efficient data struc-
tures, using processor specific features, just-in-time compilers, profiling, performance testing, tuning.

Application Experience: architecting and building back end solutions to ingest, store, process, and
visualize big data (up to 800 billion records, processing 100-200 million records per second) includ-
ing time series and geospatial data in near real-time applications, efficient stand-alone tools for data
processing and computation, lossless data compression, distributed systems.

Application Areas: time-series and geospatial data storage and processing, data-specific compression,
metadata, image processing, image rendering, encryption, artificial neural networks, computer language
design, compiler design, others.

Languages: Modern C++, C, Java, SQL, Python, GLSL, Haskell, Verilog, several assemblers including
x86-64 (with SSE, AVX, AVX512), PowerPC (with Altivec), PIC, and several others.

Protocols: XML, JSON, CORBA, custom binary protocols.

Platforms: Linux, Android, macOS.

Hardware: Xilinx FPGAs, Xilinx CPLDs, PIC Microcontrollers.

Tools and Libraries: PostgreSQL/libpq, POSIX, gdb, valgrind, Vulkan, Lucene, LaTeX, others.

Teamwork: working well in a team include leading, coordination, collaboration, mentoring, able to
work with customers, able to communicate effectively both verbally and in writing.

EMPLOYMENT SUMMARY

2002-2024: Chief Software Architect and Applications Engineer for Moonshadow Mobile Inc.

1998-2000: Developer for Videoscript Inc. (Part time).

1997-2002: Research Assistant/Junior Research Fellow in the Department of Information Science at
the University of Otago.

EDUCATION

B.Sc. (Hons) 1st Class in Mathematics from the University of Otago.

PROJECTS

https://www.orange-kiwi.com A blog on software optimization and related topics.

https://github.com/royward/pseudo-double A relatively fast C and C++ 64 bit floating point
library written using only integer operations.

https://github.com/royward/random-variate-poisson A fast generator of random Poisson dis-
tribution variates.



1 Current Employment

Immediate supervisor: Eimar Boesjes, CEO

Moonshadow Mobile, Inc. is a company that specializes in ingesting, storing, managing, processing and
visualizing large amounts of data, providing Software as a Service. It specializes in very fast responses to
queries, allowing even relatively large datasets to have processing and visualizing done in a web browser.
Types of data have included connected vehicle data, voter registration data, and census data.

Duties include:

� Architecting and building custom engines in C++ to handle highly efficient ingestion, storage, pro-
cessing and visualization of large amounts of geographic data

� Working with customers to provide high performance custom solutions using these engines

� Optimization and performance tuning, both for speed and for size, including compression

� Writing JIT compilers and interpreters

� Building and maintaining a set of highly optimized libraries for common operations such as string
handling, JSON parsing/writing, locking, threading, many more

� Writing tools for efficient compression of time series data

� Writing tools and interfaces to streamline the ETL pipeline

� Assisting other developers in the development of interfaces

� Mentoring other developers

� Writing patents in collaboration with a patent agent

� Supervising other developers and testers

� Managing the development team in the CEO’s absence

Up till 2010, Moonshadow Mobile Inc. (called Buymusichere Inc. at the time) specialized in building and
hosting highly customizable online stores with large product inventories, particulary with music, DVDs
and books.

Duties included:

� Design, implementation and maintenance of an efficient custom server application written in Java,
which managed much of interactions with the product database and much the core business logic,
including pricing and availability, product searches, custum notes and reviews and access to credit
card gateways

� Optimization and performance tuning of that server

� Design, implementation and maintenance of the product search system using Lucene

� Assisting other developers to build PHP applications that made calls to that server

� Design and implementation of the Sourcing Engine, which chooses which suppliers are selected to
fulfil orders

� Linux system administration



2 Previous Employment

1998-2000: Part time Developer at Videoscript, Inc.

Videoscript was a scripting language for MacOS X that treated images and video as first class objects in
the language, making a variety of image processing and image matching tasks very easy.

Co-developer: T. C. A. Molteno

Duties included:

� Language design and implementation

� Writing highly optimized routines for image processing and matching

1997-2002: Research Assistant/Junior Research Fellow in the Department of Information
Science at the University of Otago, firstly with Connection based Information Systems,
then with New Zealand Distributed Information Systems.

NZDIS was a research initiative to develop software and systems to facilitate connecting the many
disparate and distributed databases across New Zealand.

Immediate supervisor: Professor Martin Purvis, Professor and head of the NZDIS project

Duties included:

� Develop an Agent-based platform using CORBA on which to build a distributed information system

� My particular focus was the Query Planner, which would select the data sources used to answer a
query and how they were to be combined

� Wrapping databases or other forms of data into datasources usable by the system

� Working on systems to programmatically deal with metadata

� Present the progress and results of research, in seminars, conferences and academic papers

� Working with a team on all of the above

� As part of CBIS, I designed and build a C++ library that allowed construction of artificial neural
networks
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