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Over 40 years experience in hardware and software design and development. Skilled and flexible programmer and documentation writer, takes a pride in achieving accuracy and clearness and encouraging that in others. Expertise in writing low-level device drivers, handlers and kernels, event-driven systems, and platform-independent code.

KEY SKILLS

	(  
	Extensive experience in C, C+, Modula-2, Pascal, structured Basics and FORTH; ARM, 80x86, 68000, PDP11, 32000, 6812, 6809, 6502, Z80 and RISC-V machine code, Windows, Linux/Unix, MSDOS, VMS, CP/M and BBC systems, and Javascript, COBOL and PHP experience.

	(
	40 years expertise in low-level device drivers, serial and networking programming with MIDI, RS232, ACIAs, ADLCs and UARTs and specialist knowledge of Econet and co-processor systems.

	(  
	Written thousands of computer programs, designed and built dozens of computer hardware systems; writing much of the software used; testing and documentation.

	(
	Designed and built computer medical monitoring equipment, including a blood cell counter, low-speed continuous trace printer, high-speed virtual oscilloscope, assisted prototype transcranial magnetic stimulator.

	(  
	Able to translate object code back into re-compilable source code and recreate schematics from hardware, with over 50 examples over 20 years.

	(  
	Skilled in technical and cartographic drawing over 40 years, including over 50 maps, plans, electronic schematics and circuit board layouts, and technical writing and HTML authoring.

	(  
	Over a decade of administering and organising back-office support, organising agendas, coordinating meetings and taking minutes, chairing public meetings and giving presentations.


SELECTION OF RECENT PROJECTS

PDP11 BBC BASIC interpreter, assembler, emulator

mdfs.net/Software/PDP11
Recent work refactoring ANSI keyboard and VDU drivers keyboard drivers to separate out common platform-independent code, and isolating platform-specific code in platform-specific modules. Recoded command parsing using a generalised address parser for load and save commands. Flexible PDP11 assembler, disassembler and emulator. The emulator supports RT11, Unix, and Tube system calls, and disassembling, single-stepping and breakpointing through running code.

ZX Spectrum Z80 I/O libraries



mdfs.net/Info/Comp/Spectrum/ProgTips/Z80Code

Prompted by a request in a Facebook group, updated and re-released Z80 I/O libraries for the ZX Spectrum. Provides generic I/O routines for text and file I/O, providing a clean API to the Spectrum’s internal ROM routines.

CP/M Zip Tools





mdfs.net/Archivers/CPMZip

Updated ZIP, UNZIP, ZIPDIR for Z80 CP/M, converting old source to modern assembler syntax.

Apple II BBC API





github.com/bobbimanners/Applecorn
6502 code to implement the BBC API on the Apple IIe/IIc/IIgs. Contributed low-level keyboard driver, high level character input and output API, and VDU driver dispatcher and text character output. Proof reading and debugging filing system code.

6502 USB keyboard and printer driver


mdfs.net/Info/Comp/BBC/USB

BBC USB keyboard, mouse and printer drivers using Xilinx-based DataCentre USB interface.

6502 PS2 keyboard driver




mdfs.net/Info/Comp/6502/ProgTips/Hardware

Recoded PS2 keyboard driver to use ca65 assembler syntax, recoded to use a regularised keyboard map.

Regularised console I/O library written in C


mdfs.net/System/C/Lib

Provides functions to return keyboard keypresses with the keycodes ordered in a regular manner rather than the apparently random order some systems generate, particularly native Windows keycodes. It also allows top-bit set function and editing keys to be distinguished from top-bit set characters. Used in the cZ80Tube emulator.

Brandy Basic: updated keyboard drivers


brandy.matrixnetwork.co.uk

Rewrote C code keyboard drivers, stripping out vastly duplicated code targetting different platforms, refactoring all common code together and minimising and splitting out platform-specific code. Cleaned up host OS interface.

WebBasic






mdfs.net/Apps/WebTools/WebBasic

Update to Ben Ryves’ PHP programs that parse a BBC BASIC file and detokenise it to text with syntax colouring. Updated to parse both Acorn and Russell format files, simplified file matching, and bugfixed some edge cases.

ASR33 TTY






mdfs.net/tty

Updated Pavel Krivanek’s online emulated ASR33 TeleType to implement forced upper case and control code print head movement, along with some bugfixes to the underlying PDP11 emulation.

EhBasic






mdfs.net/Software/6502/EbBasic

Updated 6502 EhBasic’s OS interface to use a generalised source module targettable to a specific target, provided sample BBC and Commodore 64 modules. Bugfixed errors in FOR/NEXT processing, and optimised line parsing.

Electron Plus1 Control ROM




mdfs.net/Software/BBC/SROM/Plus1

Recreated 6502 source code, and updated to support re-implemented hardware, providing serial, parallel and analogue interfaces, and SROM/SRAM management.

PERSONAL BACKGROUND

Over 40 years’ experience in hardware and software design and development. Skilled and flexible programmer and documentation writer, who takes a pride in achieving accuracy and clearness and encouraging that in others. Experience in Javascript, PHP, C, C+, Modula-2, Pascal, COBOL, FORTH and structured Basics; ARM, 80x86, 68000, PDP11, 32000, 6812, 6809, 6502, Z80 and RISC-V machine code; Windows, Linux/Unix, MSDOS, VMS, RISC OS, CP/M and BBC systems. Expertise in writing low-level device drivers, handlers and kernels and platform-independent code. I am a licensed radio operator, with knowledge of analogue and digital electronics.

I have used these skills in writing low-level device drivers, handlers and kernels, including serial and networking programming with MIDI, RS232, USB, ACIAs, ADLCs and UARTs, keyboard and printer drivers, and disk access drivers and filing systems with FDCs and IDE/ATA devices. I have a fungible skillset, skilled at reviewing, refactoring and rewriting existing code, removing redundancies and inefficiencies, and rewriting to create a clearer code structure to pass on to other maintainers. I am fully BS6008 competent.

I have ported the small “Tube” coprocessor kernel to various CPUs with various I/O hardware, and the 6809, 6812, 6502 and PDP11 versions have been picked up and used in hobbyist projects, and I have contributed to 68000 and RISC-V versions. I seek out and collate versions of BBC BASIC ported to different platforms, and have myself ported it to the ZX Spectrum, PDP11 and Commodore 64. I have contributed to the 6809, ARM, RISC-V and Windows versions, and to the open source Brandy Basic Napoleon fork and Matrix fork, to the MOS support for the Apple II, and to the BeebEm emulator. In parallel with the PDP11 and 6809/6812 versions I have developed an assembler/disassembler/emulator suite.

Many examples of my work are listed in my portfolio at mdfs.net/portfolio and github.com/jgharston.
	SOME RECENT PUBLICATIONS

	Submission to the North Yorkshire Council electoral division review, 2024.

	
	Submission and Comments to the Scarborough Borough Council Ward Review, 2017, 2018.

	
	Submission and Comments to the Yorkshire Parliamentary Boundary Review, 2016, 2022.

	
	Sheffield Ward Boundary Review Submission, 2014.

	
	Submission to the Sheffield Parliamentary Boundary Review, 2011.

	  
	Submission to the Local Enquiry on the Sheffield Parliamentary Boundary Review, 2005. 

	
	Sheffield Parliamentary Boundary Review Submission, 2004. 

	
	Comments on the Sheffield Ward Boundary Review, 2003. 

	
	Sheffield Ward Boundary Review Submission, 2002. 

	
	HADFS Reference Manual, 1992, 1994. 


CITATIONS
	
	Post Office Horizon System: An explanation of the underlying flaws, 2020.

	
	Copy Protection in Jet Set Willy: developing a methodology for retrogame archaeology, Aycock & Reinhard, 2018.

	
	A History of Whitby, Andrew White, 1993.

	8-bit systems       

	6502

  1994,2024 M7PLOT - Teletext PLOT code

  2024 Mini65 - Added 6551 driver to 65MiniKernel

  2024 Documentation and sample code for 6551 ACIA

  2021-2022 Apple II - Apple II keyboard/display I/O

  2016-2019 EhBasic - Updated 6502 EhBasic OS calls 

  2016-2019 Plus1/AP6 - Electron AP6 control ROM 

  2012,2017,2019 DiskUSB - BBC USB disk tools 

  2017-2018 BBC/USB - BBC USB Keyboard driver 

  2005,2018 Serial65.src - 6502 Serial Tube client 

  2018 ps2kbd - 6502 polled PS2 keyboard driver 

  2017 LDPIC - Updated LDPIC to use 12-bit palette 

  2016 MakeRFS - Fast ROMFS builder 

  2004,2016 VirtualDFS - Updated VDFS 

  2013-2014 BBCBasic - Commodore 64 BBC BASIC 

  1985-2014 Commands - BBC 6502 machine code 

  1985-2014 Docs/6502 - 6502 documentation 

  1989-2012 HADFS Source - HADFS filing system 

  2011 CRC16.htm - Sample CRC-16 calculation code 

  2011 CRC32.htm - Sample CRC-32 calculation code 

  2010 Tube/Serial - Serial Tube client and filing system 

  1989,2010 MIDI - BBC MIDI driver 

  2007 OswFF.src (L) -  OSWORD &FF Tube transfer

  2007 BBC/Host230.lst - BBC Tube host disassembly 

  2006 Tube65.src (L) - 6502 Tube recreated source 

  2006 Code064.src (L) - 65C12 65Tube recreated source 

  2005 M128/Host.lst - Master128 Tube host disassembly 

  1998 BBC/Host100.lst - BBC Tube host disassembly 

  1995 Date manipulation code 

  1995 SerNet.s (L) - Serial Networking device for Econet 

  1989,1993 Mouse - BBC mouse driver 

  1991 LCD - LCD display driver 

  1985-1990 BBC font ROM and utilities 

  1988 BBC User port keyboard driver 

  1987 FontStyle font effects

6809

  2008,2017,2019 Tube09.src - 6809 Tube client 

  2008,2014 Serial09.src - 6809 Serial Tube client 

  2014 6809CoPro - 6809 CoProcessor Reference 

  2014 6809Tube - 6809 CoProcessor emulator 

  2014 Basic09 - Patched Basic09 to run on 6809 Tube

  2014 Code - Various 6809 test code

  2008-2014 Docs/6809 - 6809 documentation
	Z80

  1986,2023 SpecIO - Updated ZX Spectrum I/O libraries 

  2000,2023 CPMZip - Updated Zip/UnZip for CP/M 

  1993-2003,2018,2019 cZ80Tube - Z80 Emulator in 'C' 

  1985-2014 Docs/Z80 - Z80 documentation 

  1985,2004,2015 Harston/Patch.src - JGH Spectrum ROM 

  2011 CRC16.htm - Sample CRC-16 calculation code 

  2011 CRC32.htm - Sample CRC-32 calculation code 

  2010 HDBIOS - Hard Drive BIOS for Acorn CP/M 

  1992-2008 Z80Tube - Z80 CoProcessor emulator 

  2006 SmallSYS - Small ROMable CP/M BIOS 

  2002 BBCBasic/Host40.src - Spectrum BBC BASIC 

  1995 Date manipulation code 

  1995 SerZ80.src - Z80 Serial Tube client 

  1990 TubeZ80.src - Z80 Tube client recreated source 

  1989 Z80CONV (L) - Convert Z80 BBC BASIC for Tube 

  1988 FREE.SRC (L) - CP/M FREE command 

  1986-1988 TTXT.s - Spectrum teletext display 

  1986,1987 SAVE.s - Spectrum blocked SAVE command 

  1986 LOAD.s - Spectrum blocked LOAD command 

  1986 ThickChr.s - Spectrum thick characters command 

  1986 CharMake.s - Spectrum thick characters 

  1986 RamDisk.s - Spectrum RAMDisk 

  1986 Buffer.s - Spectrum buffered load and save 

  1986 Blocks.s - Spectrum blocked load and save 

  1985-1986 PrintOut - Flexible Spectrum display output

  1986 ExtndKbd.s - Spectrum extended keyboard 

  1985 genskeys.s - ASCII keyboard driver 

  1986 AscKbd.s - ASCII keyboard driver 

  1985 Printout - Fast Spectrum screen output code 

  1985 Printer.s - Spectrum Centronics printer driver 

  1985 ExtCat.src - Spectrum extended catalogue 

  1985 Info.src - Microdrive file info 

  1985 JSW48.asm - Jet Set Willy 

  1985 TapeBlk.s - Blocked Spectrum tape formatter 

  1984 JSWPRINT.s - Display JSW screen 

  2011 CRC16.htm - Sample CRC-16 calculation code 

  2011 CRC32.htm - Sample CRC-32 calculation code

6812

  2010,2014 Serial12.asm - Serial Tube client 

  2010-2014 Docs/6812 - 6812 documentation 

	16-bit systems       

	PDP11

  2024 PDP11 ProgTips - Number display routines 

  2024 Working on spawning RT11 commands

  1989-2022 PDP11 BBC BASIC - PDP11 BBC BASIC 

  2018-2023 ANSI Keyparser - ANSI keycode parsing 

  2001-2019 ANSI VDU - ANSI output translation 

  2001-2019 PDP11 Assembler - PDP11 Assembler 

  2004-2018 PDPTube - PDP11 CoProcessor emulator 

  1989-2015 Tube11.src - PDP11 Tube client 
	  2011 CRC16.htm - Sample CRC-16 calculation code 

  2011 CRC32.htm - Sample CRC-32 calculation code 

  1989-2012 Docs/PDP11 - PDP11 documentation 

  2004-2008 PDP11CoPro - PDP11 CoProcessor Reference

80x86

  2011 CRC16.htm - Sample CRC-16 calculation code 

  2011 CRC32.htm - Sample CRC-32 calculation code 

  80x86 - 80x86 Tube resources 

	32-bit systems       

	ARM

  2011 CRC16.htm - Sample CRC-16 calculation code 

  2011 CRC32.htm - Sample CRC-32 calculation code 

  1992-2008 Z80Tube - Z80 CoProcessor emulator 

  2004 Printer.s (L) - Emulated Spectrum printer 
	  2004 Printer.s (L) - Emulated Spectrum printer 

  2002 ROMBox.s (L) - Emulated Spectrum ROMBox 

  1992 SoundSup - RISC OS SOUND/OSWORD 7 support





Jonathan Harston


6 Rear Victoria Square, Whitby, YO21 1EA


jgh@mdfs.net – 0779 362 6621 – M7JGH�� HYPERLINK "http://mdfs.net/jgh/" �mdfs.net/jgh�/portfolio – github.com/jgharston


linkedin.com/in/jgharston – youtube.com/@jgharston
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