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…

The Apollo flight software was one of the earliest successful and most significant developments of flight software as we know it today. It was a pioneering effort which performed exceptionally for Apollo.  The concepts developed became the building blocks for modern "software engineering", a term coined by Ms. Hamilton, and immediately found use beyond Apollo on SkyLab and Shuttle. Her concepts of asynchronous software, priority scheduling, end-to-end testing, and man-in-the-loop decision capability such as priority displays, became the foundation for ultra-reliable software design. 

Many examples can be cited of successful implementation on Apollo.  The most important example is from Apollo 11.  On July 20, 1969, three minutes before the Eagle's touchdown on the moon, the software overrode a command to switch the flight computer's priority processing to a radar system whose 'on' switch had been manually activated due to a faulty written operations script provided to the pilot.  If the software override had not been active, pre-programmed, tested and simulated, the LEM landing might have been aborted or the LEM could have crashed on that fateful day, possibly killing the astronauts and jeopardizing the manned space flight program.  

The 40,000-line LEM code and its matching code for the service and command modules were written under contract to Charles Stark Draper Labs under the direct design control of Ms. Hamilton.  Her unique ideas included: using priority displays, establishing hard requirements on the engineering of all components and subsystems to eliminate interface errors with the flight software at the systems level, debugging all components and testing before assembly, and simulating every conceivable situation at the systems level before releasing the code. This made it possible to identify potential anomalies and resulted in ultra-reliable code.  No software bug was ever found on any manned space flight Apollo mission.  She demanded that the flight code be designed to work right the first time:  “There was no second chance.”  

Apollo lives on today continuing to impact the modern world in part through the many innovations created and championed by Ms. Hamilton.
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