Pete Kirkham


Modelling and Simulation Software Technologist





Background:


Experienced technical lead on projects creating software to support engineering modelling, research and development in the aerospace and defence industries.





Key Skills:


Conceptual:


Object oriented analysis and design, software systems architecture.


Discrete event simulations for operational analysis.


Mathematical modelling of engineering systems for simulation and analysis.


Performance critical, real-time and faster than real-time simulations.


Systems modelling: SysML, UML, pi-calculus, state machines.


Model-driven development and code-generation. 


Reverse engineering, knowledge mining and program transformation. 


Model-based reasoning for fault detection and repair diagnosis.


Distributed systems using HTTP, XML messaging, XMPP, binary protocols on TCP/UDP.


Integration of simulation and analysis systems with hardware.





Engineering:


Requirements capture and feature tracking.


Estimation, triage and trajectory correction.


Automated testing, version control.


Mentoring junior engineers. 





Technologies:


C++: 15+ years. MSVC Visual Studio, up to 2005. STL and MFC. NASM, gnu lightning.


Java: 10 years. J2SE, Servlets, JVM Byte-code manipulation (BCEL & ASM), Swing, JOGL, Ant, Junit4.5.


Javascript: 4 years.


XML. XHTML, HTML, XUL, SVG. XSLT 1 & 2. SAX and DOM. Relax NG.


Python: 1 year





Employment History:


May 2008 to December 2008: Software engineer


EADS Astrium, Stevenage


Fixed term contract creating software for satellite communications monitoring and control, though actually most of the time spent firstly creating a UML profile and programming plugins for Enterprise Architect in Python to automate the process of generating the monitoring software components from UML descriptions, then porting the framework of the front-end of the SCADA system from MFC to Java Swing. 





February 2008 to March 2008: Consultant


QinetiQ, Malvern


Fixed term contract creating test strategy and procedures for software controlled radio equipment, and helping integration of embedded computer with RF electronics.





November 2005 to November 2007: Senior software engineer


General Dynamics UK, Newbridge, Gwent


GDUK is the prime contractor for the Bowman digital radio system, used for communication by the UK military. I was a senior software engineer in the BLaDE group, creating a simulation environment for autonomous forces simulation � representing the units on a battlefield, their actions and messages. This allows different scenarios to be simulated to trial communications and doctrine without running a full military exercise. I joined the group about a year into the project, when it had seven members, and it grew to about a dozen when I left.





I had responsibility for green-field design and implementation of the message hub which supported the distributed service discovery and pushing simulation state to the clients, and for one of the user interface frameworks - providing 2D map and military icon interaction.  





I also took on responsibility for evolving the design of the extant event-driven simulation engine, and of the TCP and XML service libraries. I also evolved the composition mechanism used in the model from a mechanism requiring explicit 'wiring up' of many ports of subcomponents, to one based on traits that allowed domain modellers to just drag and drop capabilities into their models without having to worry about implementation details.





I added to the software engineering quality of the team by introducing automated unit testing, the use of Subversion source control, Bugzilla bug tracking, and a wiki for documentation. The simulation engine and message hub was written in C++, and the 2D front end in XUL/JavaScript, with supporting model transformation and checking tools in XSLT2. The service framework uses XMPP pub-sub and discovery mechanisms to allow loose coupled communication between processes and machines.





November 2001 to November 2005: Lead Software engineer


Technical Computing, Engineering Computing Solutions, BAE Systems (Warton).


The technical computing group handled a wide range of development work, and I would get thrown at difficult projects that require high calibre technical skills to turn around. Working as an the in-house bespoke software resource, projects typically involved teams of up to half-a-dozen engineers from the group, and lasted a few months. The work was primarily doing hands-on design and implementation.





I was the joint technical authority for the technical computing group, having responsibility for conducting and reviewing object-oriented design in Java across the group of around twenty engineers (the other authority covered Fortran, we shared C++). My responsibilities included advising management on tool and technology selection, mentoring junior engineers, and sourcing or creating infrastructure to enable the engineering and operational analysis capabilities BAE requires. 





The work involved varied aspects of technical computing in an aerospace engineering firm � simulations for emergent properties such as combat capability and survivability, and analytic tools for budgeting weight, performance or radar signature. The simulations were mainly discrete event driven 5Dof models with state-machine AI using SEP or drag/lift table based platform models. The simulations were primarily applied to air-to-air combat operational analysis, but also touched on mission planning. I also did some algorithm design for UAV collision avoidance, and a feasibility study on creating qualitative bond graph models for system health monitoring from SysML descriptions.





I was technical lead on several projects, having responsibility for the engineering aspects from requirements capture, cost estimation, application and framework architecture design, test, implementation, through to final delivery and deployment. This required developing a good relationship with our in-house clients. The development work used C++ and Java for engines, and Java for front end using Swing or JOGL/OpenGL thick clients or thin web pages as appropriate to the degree of visualisation required. There was some maintenance and call graph and module dependency analysis of existing FORTRAN 77 code.





September 1993 to June 2001: Research Associate


High Integrity Systems Engineering, Department of Computer Science, University of York.


Primarily working as the architect of the Safety Argument Manager (SAM), a system for the representation and analysis of graph based notations showing the dependencies between arguments about the safety of complex engineering systems, and work flow and white-board systems for conceptual engineering use. Many HISE papers were based on research facilitated by the tools I created. SAM was written entirely in MS VC++, using MFC. It incorporated an interpreter for a scripting language, and tools to define graphical notation schemas and map their data models to SQL persistence using ODBC. The work flow tools were web-based, using Tomcat and Cocoon. 





July 1991 to December 1991: Junior Software Engineer


Rotork Instruments, Luton


Creating a tool for reliability estimation by building block diagrams of petrochemical plant control systems from a library of logical components populated with transfer function and FMECA data. The tool was written in PASCAL on MSDOS.





Education


1992-1993 MSc, Software Techniques for Computer Aided Engineering, Cranfield University.


1988-1991 MA, Electrical and Information Sciences Tripos Cambridge University, 2:2 (got firsts in first two years but spent too much of time playing with Lisp for my final year project)


School: Luton sixth-form college, A levels in maths, further maths, physics, chemistry, all grade 'A' . Icknield High school, Luton, 12 O-levels .








Miscellaneous





Full Name:         	Peter Mark Kirkham


Postal Address:    	Flat 0/1, 90 Torrisdale Street, Glasgow, G42 8PH


Telephone:         	07967 812 879


Email:             		mach.elf@gmail.com


Date of Birth:     	1970-07-24





UK National, passport, MoD SC cleared, Full driving licence





Although the majority of my professional work has targeted Windows family operating systems, I currently use Ubuntu Linux at home and for my own projects, and have run Red Hat Linux, Open Solaris and OS X boxes in the past.





I'm active on a few developer forums as 'pm_kirkham' or 'Pete Kirkham', and occasionally blog at http://tincancamera.com/ . 





In the last few months of 2008 and the first three months of 2009 my wife was teaching at Glasgow university during the week, and the commiting got a bit too much for us. EADS couldn't accommodate me working at home for three months, so I didn't accept their offer of contract renewal for 2009.





I've been spending the early part of 2009 working in C99 on a actor-model interpreted language featuring patterns, traits and relations called 'kin' http://purl.oclc.org/net/kin, which grew out of an interest in pattern matching transformations for code generation, and a desire to create a simpler mechanism for programming multi-entity event driven simulations than the inversion of control pattern used in the BLaDE project.





