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Overview

Since 1977 I have worked as an electronics engineer, programmer, manager and business owner. For over 30 years I have been either designing and writing computer software or managing other programmers. Writing innovative, robust and reliable computer software is a passion for me. I believe that software quality is the result of good leadership, good people, good training and good process. There is no ‘one size fits all’ approach to creating good software products and different organizations, projects and people warrant require different solutions but the core of a good software development team is its leadership.

Over the years I have worked for several small electronics companies; run my own engineering business; worked as a project lead at Microsoft; been a CTO with an Internet startup and as a programmer and software architect with one of the US’s largest computer companies. Throughout this experience I have learned a lot about the process of writing commercial software applications. I have continued to monitor and learn from developments in academia and industry regarding the software development process. Software development is slowly moving from being an art-form to an engineering subject. Taking an existing team of developers from the art to the engineering stage can be a great challenge but has great rewards both for the organization and the development team. I believe that any team can become a great software engineering team with the right leadership and support.

Through the course of my professional career, I have worked on systems ranging in size from embedded microcontrollers to enterprise systems with millions of users. I have used many different assembly languages and high level languages including: FORTRAN IV, BASIC, PL/1, 1802 Assembler, PL/Z, C (20+ years), Z80 Assembler (10 years), Z8000 Assembler, 8035 (Family) Assembler, 68000 Assembler, COBOL,  8088 (Family) Assembler, C++ (15+ years) and Java (9 years). 

My work has covered operating systems that span trivial microcontroller programs to most of the current operating systems including: Windows, Linux, HP-UX, Solaris, IBM-AIX and other Unix variants. Some of my more recent work in C++ has involved creating a portable C++ code platform that runs on Windows and multiple Unix variants including embedded systems. 

Along the way I have written numerous technical articles and three books on computer programming topics. A list of my publications can be found on my web site: http://www.nadtec.to/pub/default.htm 

Employment History

January 2008 – Date: Senior Software Engineer – NAVSYS Corporation

In January 2008 I joined NAVSYS (www.navsys.com) as a senior software engineer. NAVSYS is a small company which provides GPS-related products and technical services. My primary responsibilities include the design and implementation of real time and non-real time software systems on a variety of hardware platforms and operating systems. The work is done in C++, C# or Java depending on the requirements of the project.

My role at NAVSYS was initially as a senior software engineer. For a while I was also a program manager on two concurrent projects. I currently develop software, act as part-time architect, proposal writer and systems engineer. I am also currently managing five other software engineers. My typical workload spans multiple projects in one or more of the roles mentioned above.

The following sections describe some of the projects and my involvement in them.
Snapshot SAASM GPS Receiver
SBIR Phase I. PM and sole software developer. The idea of this project is to replace the GPS receiver in a JTRS radio with a snapshot device called a TIDGET. This provides a GPS position with far lower power consumption than a conventional GPS receiver. This project is currently in Phase II combined with JTRS-UGS. The Phase II project involves implementation of the TIDGET and associated GPS navigation software. 

During Phase I, I developed the design for the software and demonstrated portability of our navigation software to an AIM processor running Linux. During Phase II designed the overall architecture and supervised development work (ongoing).

Unattended SAASM GPS Receiver 
SBIR Phase I. PM and sole developer. This project aims to replace a SAASM GPS receiver in an unattended ground sensor with TIDGET snapshot technology to reduce power and weight and avoid having an unattended SAASM receiver in the field. Went to Phase II combined with JTRS-PPS program above.

GPS Jammer Location System
Re-wrote Java/VB application plug-in for FalconView in C#. Tracks and displays GPS jammers. Allows running of ‘what if’ scenarios in GPS jammed environment. Base application is FalconView (Goeorgia Tech). The NAVSYS plug-in makes use of General Dynamics GIANT application to perform jammer signal effect computations. JLOC is a moderately complex client-server application which needs to run on slow SIPRNET connections with good user response times.

GPS Basetation

Maintained GPS basestation software implemented in C++ and running on RTX (real-time extensions for Wnidows).

GPS/INS System
Production version of NAVSYS Internav GPS software for a commercial customer. Developed VxWorks version of Windows/Linux code. Worked with customer on our site and their site to get prototype working for display at airshow July 2010. This was mostly a porting effort and also a code cleanup to achieve zero errors and warnings during builds on both Windows and VxWorks. This project also required software development and debugging of the NAVSYS NIM board which provided the IMU interface (see bleow).

IMU Timestamp Device
Hardware timestamp module based on Microchip PIC and Xilinx CPLD. Wrote new code for PIC and new VHDL for CPLD as required to support new IMUs. Debugged existing code, cleaned it up and documented it. 

Helped with adaptations to the NIM for several other projects.

NIM platform also used to develop simulators for Honeywell and Northrup-Grumman IMUs.
C++ Framework

Maintenance of 40 KLOC C/C++ infrastructure. Multi-threaded component system modeled after SCA. The build system was extensively reworked to allow simulataneos builds on multiple operating system platforms from a single source control view. Extensive clean-ip of code base to remove warnings on Windows and VxWorks builds. Added new features as required by various projects. Trained new employee to use this code base.
Single-Chip Radio with Crypto
SBIR Phase I and II. Demonstration of single-chip radio with embedded crypto. Complete system inside a single Xilinx Virtex 5 FPGA. Dual-processor lockstep crypto design. Reconfigurable regions in FPGA. Two Power PCs for red/black processes based on SCA architecture. Two Xilinx MicroBlaze processors for crypto. Communication between processors using Xilinx Mailboxes. Designed the overall architecture. Supervised some of the software development work. Developed some of he initial software. This project is ongoing.

GPS Receiver
SBIR Phase I and II. Six channel GPS receiver in single FPGA with embedded crypto. C/A, P, P(Y),  M’, L2C and I5Q5 support. Five embedded MicroBlaze processors used for loop control, navigation, crypto and host interface. Provided the initial architecture, early prototyping of MicroBlaze environment and supervised software development. Also participated in hardware architecture. This project is ongoing.
Cognitive Radio
Phase I. Cognitive radio design. Adaptation of GNSSuSDR to allow GPS receiver to reconfigure itself. Helped with proposal and continue to provide support for design effort as required.
Support for other programs

Occasional involvement with architecture, system engineering and software design for other programs including TIDGET-SAASM, Wideband, WWV. This is in some ways a primary role now. I provide support and supervision for several programs for which I am not a direct contributor. These programs are mostly GPS or GPS/INS systems of some type or other.

Supervision

Supervise a small group of software developers. Provided training, mentoring and general guidance. Help to bring interns along as junior software engineers.

Tools etc

Operating systems work: VxWorks, RTX, Windows, Linux

Languages: C, C++, MATLAB, VHDL (Xilinx tools), Microchip PIC assembler.

Hardware: Xilinx Microblaze and Picoblaze processors, Microchip PIC, various Windows and Linux platforms.

Training

IAEC 3285 COMSEC Design Guidance Class at NSA. Feb 2009. 

General Dynamics GIANT training course for users and analysts.

 Hardware Support

I have an electronics background so I also occasionally provide help with design or debugging of hardware components used in our software projects.

January 2001 – Date: Software Architect Hewlett-Packard

In January 2001 I joined what was then a division of Compaq to design and build storage array management software. In the summer of 2002, Hewlett-Packard purchased Compaq and we all became HP employees. During my time at Compaq/HP I designed several management systems for a variety of array controllers. My most recent work is with the Enterprise Virtual Array (EVA) and is largely concerned with replicating critical data over large distances for disaster tolerance.

During 2003 I designed and implemented a new development process based on a combination of extreme programming and agile methods. This new process has improved product quality and the efficiency of the development team. Part of the process includes what we call 'level-0' testing which is a module-level test methodology performed by an independent team that writes code to continuously verify the health of the various product modules and layers that the development team is working on.

During 2004 I designed and implemented a performance monitoring system for HP’s Enterprise Virtual Array (EVA) family. This was begun as a skunkworks project and later became a shipping product. During the year I conducted a process review and recommended improvements for our software development process. The remainder of the year was spent designing a new Java-based security infrastructure for HP’s mid-range storage system management products.

In 2005 I designed and helped to implement a portable C++ class set based on the performance work that is now used as the basis for several products. The classes provide operating system portability across Windows, Linux and other Unix flavors including HP-UX, Solaris and AIX. The classes provide threading support, networking functions including HTTP, HTTPS and SOAP servers, debugging support and a host of utility classes.

Through 2006 to the present time I have been involved in pushing forward improvements to the management software for HP’s mid-range EVA storage systems. This work has entailed deriving requirements and specifications from an existing body of code, putting better work practices in place, improving the development process, implementing automated testing, training new and existing staff and adopting better coding practices. This continuous methodology and process improvement effort is showing better product quality, more predictable development schedules and lower development costs.

I left HP at the beginning of 2008 to work on more varies systems and partly because of HP's policy of outsourcing work to India.

September 2000 – January 2001: Chief Architect CMGion

In September 2000, CMGI decided to merge Tribal Voice into CMGion and change the role of the company. My own role changed from CTO to Chief Architect. CMGion is a CMGI company. My overall role with CMGion was substantially the same as my previous role as CTO of Tribal Voice.

August 1997 – September 2000: Tribal Voice Inc., Colorado Springs, Colorado.

Tribal Voice was a small Internet startup that created its own brand of instant messaging software called PowWow. When I joined the company it was very much in startup mode with little or no organization and poor development practices. I trained the programmers, installed backup, source control and QA systems, improved the network systems and added more personnel as required to allow the company to conduct its work in a more professional and efficient way. I was employed as Chief Technical Officer (CTO) but also contributed prototype software to push forward the product. My direct contributions include a graphics package and improvements to the networking and thread code. I was involved in all aspects of the company’s business up to its purchase by CMGi (www.cmgi.com) in December 1999. Tribal Voice Inc. then became a wholly owned subsidiary of CMGi Inc. I remained as CTO of the new Tribal Voice during this transition.

July 1996 – August 1997: Self-employed, Black Forest, Colorado.

After leaving Microsoft, I moved with my family to Colorado. I spent a year writing another book for Microsoft Press about Microsoft’s Talisman project. Talisman was a 3D accelerator sound and video card for the PC. Unfortunately Microsoft scrapped the project just as I finished the bulk of the work and hence the book remains unpublished. During this time I wrote a few other technical articles for MSDN and Microsoft Internet Developer Magazine.

February 1989 – July 1996: Microsoft Corp., Redmond, Washington.

I joined Microsoft to work on a project being conducted with IBM to create a multimedia PC with a custom version of the Windows operating system. Working with IBM was tortuous and over the Christmas of 1989 I created a skunk-works sound card driver that became the basis of the Multimedia components in the mainstream Windows operating system. We abandoned the IBM project shortly after that. Working with Rick Ledoux, I created another skunk-works project that we called Audio-Video Interleaved (AVI). This later became Video for Windows. I was the team lead and manager of the systems development team for the Multimedia group up to just before the launch of the Multimedia PC. I moved to the NT group and ported the Multimedia code to NT by myself. I also helped the WOW group to design a system that enabled 16 bit Windows applications to run on NT even when hosted on a MIPS-based machine. 
Following the NT group I was one of the first members of the Microsoft Developer Network Group (MSDN). I created the GUI front end for this data publishing and searching system. I went on to write more than 60 articles for MSDN. The early articles were all written under the name Herman Rodent –  pen-name used to avoid direct phone calls. I published my first book: Animation techniques for Win32 while part of this group. 
My last job at Microsoft was in the MFC group where I designed a set of graphics classes to help entry-level Windows programmers. These were scheduled to be in MFC version 5 but never made it out of the door because I left the company before they were complete although the image import libraries were used in early versions of Internet Explorer and many of the concepts have shown up in the graphics support in .Net. While part of the MFC group I wrote my second book: 3D Programming for Windows 95 which covered the new Direct 3D API set being developed for Windows. 
1986 – 1989: Redwood Electronics Ltd., Hampshire, England.

I owned and operated Redwood Electronics which designed and manufactured a variety of small industrial systems based on low-cost PCs for control and measurement. These systems ranged from a machine to convert IBM System 34/36/38 8-inch floppy disk data to ANSI level-3 tape files to a machine that created topographical maps from stereoscopic aerial photographs. In all cases we designed and produced custom interface boards for a PC and then provided whatever software was required to run the systems. Many systems were real-time and the code consisted of some assembler and a lot of C. These systems pushed an 8088-based PC to the limits often using DMA and interrupts to get as close to real-time data processing as possible.

As a side-line I also taught computer programming classes for QA Training. I taught 8086 assembler, C and Windows courses. We were working with Windows 1.0 at that time and providing the only training course in Europe. For quite a while I was the only person giving the course and trained a very large number of people from companies like British Airways, Hewlett Packard, Philips, Reuters and IBM. 

1984 – 1989: Redwood Designs, Hampshire, England.

From 1984 through 1989 I was self-employed and through the later part of this period I also ran my own small electronics company (Redwood Electronics). I started Redwood Designs on a single contract to design and build the electronics for a graphics rendering engine of a laser printer. I designed, prototyped and programmed a single board computer using a Motorola 68000 CPU and 256K or RAM. The software emulated the Tektronics 4010 command set. The customer used the laser printers to print insurance data. For the same customer I also built a data transfer system to allow remote insurance offices with PCs to send daily data over a dial-up connection to a Honeywell Level 6 mini-computer. The PC end was written in C and assembler and the mini-computer end was written in COBOL (only language they had available) and Honeywell Level 6 assembler.

1983 – 1984: Microsense Systems Ltd., Hampshire, England.

Microsense Systems designs and manufactures a range of vehicle detection systems used in traffic control. It was started by a former employee of Sarasota Engineering where we had worked together. I designed and developed a series of detection systems based on Intel single-chip computers (8035 family). I was responsible for the digital part of the designs and the programming. I also created all the circuit board layouts and built the prototype boards using my own darkroom at home. The program designs used every single byte of code and data storage available on whatever device we were employing. Adding new facilities to the systems was most demanding since we first had to make space usually by doing a massive rewrite of the existing code. I left the company to start work for myself.

1980 – 1983: Integrated Photomatrix Ltd., Dorset, England.

IPL designs and manufactures optical measurement systems. My job was to design and build embedded measurement systems using linescan cameras. We used Zilog’s Z80 processors which were programmed in assembly language and Zilog’s PL/Z language (a combination of C and PL/1). The machines we built measured plaster board thickness, cookie dough thickness, volumes of glass gobs and hot rolled steel ‘rebar’. The steel measurement system employed two laser light sources and cameras to measure the profile of the bar as it was being manufactured. I built and installed several of these systems. The user interface design was most interesting as it had to be simple to use, coffee proof and capable of being operated with gloves on in a hostile environment. I was responsible for designing the computer systems and programming them. I also designed several custom circuit boards used in these systems. I left the company because I was offered an excellent career opportunity in a startup doing embedded measurement systems.

1978 – 1980: Sarasota Engineering Co. Ltd., Hampshire, England.

Sarasota manufactured a range of inductive-loop vehicle detectors that are primarily used to sense the presence of vehicles at traffic lights. I joined the company to design and build a data logger to count and classify vehicles by axle count. The work was done with RCA’s 1802 CMOS microprocessor.  The early programming work was done on paper tape in assembler. I later wrote an assembler in Zilog Basic which I subsequently ported to C. I built a complete cross-assembly system using a Zilog MCZ 1/05 microcomputer system. I also designed and built the electronics for this project. I created most of the printed circuit board prototypes myself and did all of the prototype testing. During this time I was one of only a handful of people in the UK working with Zilog’s PL/Z language and MCZ 1/05 systems (Z80 based). I left the company to pursue Z80 work.

1977 – 1978: Mullard Ltd., Hampshire, England.

I joined Mullard’s as a semiconductor diffusion engineer. I was responsible for the production of some 40 million UHF transistors per month. During my time there I helped to install the first hydrox oxidation system in the company and set up the first of Mullard’s 3-inch wafer lines for discrete transistor production. I left the company (part of the Philips group) partly because the opportunities for advancement for engineers were almost zero and also because I had written a computer program that made a lot of my job redundant. The program was created initially in BASIC and then ported to PL/1 as the company changed mainframe systems. I had intended to continue my semiconductor-engineering career elsewhere but an opportunity to work with microprocessors put an end to it.

Education

I went through England’s grammar school system from the age of 11 through 18. At the age of 14 I took my Math O-level exam a year early, passing with an ‘A’ grade. I began integral calculus at the age of 15. During the last two years at Grammar school I studied Pure Math, Applied Math and Physics as entrance requirements for university. In my spare time I also learned to program in FORTRAN on an English-Electric Leo-Marconi KDF9 computer at the Atomic Energy Authority site in Winfrith, Dorset. Programming was done with 80-column punched cards. My main hobby during that time was electronics. I built several electronics projects both at home and as part of school science fairs.

I attended the University of Southampton , England from 1974 to 1977 where I did a three-year degree course in Electronics, specializing in semiconductor physics. This was one of only two semiconductor physics degrees in the country and had only 20 places. I graduated with an upper second-class honors degree. My third year project was the research, design and manufacture of a series of DMOS Field Effect Transistors (FETs). An undergrad degree course in England at that time is roughly the same content and rigor as a Masters degree course is now here in the USA.

In June, 2005 I completed a master’s degree in computer science (MSCS) at Colorado Technical University and graduated with a 4.0 GPA. I occasionally teach computer science master’s degree courses for CTU. The courses I teach include computer system architecture and computer systems engineering.

In September, 2008 I graduated from the Doctor of Computer Science (D.CS) program at Colorado Technical University with a GPA of 4.0.

Hobbies

I have very diverse interests and have spent my spare time over the years engaged in various activities including: electronics, ham radio (I built my own satellite tracking and communications system), scuba diving (PADI Dive Master), technical rock climbing, photography, horse riding, horse driving, machining (lathe and mill), welding (arc and MIG), woodworking, and a great deal of reading. 

Publications

I have written three books on computer programming. Two were published by Microsoft Press. The third was not published because the Microsoft project which was the subject of the book was canceled after the book had been completed.

A complete list of all my publications is available on the web at: http://www.nadtec.to/pub/default.htm
Books

Animation Techniques for Win32. Published by Microsoft Press. ISBN: 1-55615-669-3 1995

3D Graphics Programming for Windows 95. Published by Microsoft Press. ISBN: 1-57231-345-5 1996

Inside Talisman. Not published by Microsoft Press but written about 1997

During my time at Microsoft, I also published more than 50 technical articles for MSDN.

I have given numerous talks (some recorded on video) and taught others how to speak in public.

Other Interests

My wife and I have been US Air Force cadet sponsors since 2001. Each year we sponsor one to four cadets.

