THE CODE

‘The Code’ is a three movement work and winning entry for A4
Brass Quartet's composition competition 2019. The music is
written to celebrate the 50th anniversary of the Apollo 11 lunar
landing and focusses on one of the foremost minds behind the
project: Margaret Hamilton.

Margaret Hamilton was the Director of Apollo Flight Computer
Programming at the Massachusetts Institute of Technology. As
well as being widely considered the “mother of software”, she is
responsible for developing the on-board flight software for the
Apollo space programme.

The work is structured in three movements:

Movement I: “Source Code”

This movement begins with our source code, which is
represented by a binary two note motif. As the code is written,
the two note pattern gradually expands into a complex
interweaving texture. Discordant references to Copeland’s
‘Fanfare for the Common Man' sing out to illustrate Hamilton’s

Hamilton in 1969, standing next to
listings of the software she and her
MIT team produced by hand for the

This work is dedicated to Margaret Hamilton, not only for her extraordinary work as a leading figure
behind the historic Apollo 11 mission but also as an inspirational woman in her own right.

Many thanks and | hope you enjoy my music,

Andy Wareham
February 2019.

Duration: 7:45 (approx.)

The work was composed for A4 Brass Quartet’s composition competition 2019.

Pitch Material:

Extract - Octal Listing from Apollo Guidance Computer: Colossus

141060, 751471, 475150, 347141.

Apollo project.

struggle for success and recognition in a male dominated

industry.
(1°30)
Movement II: “Moonlit Sonnet”

Hamilton dedicated an incredible amount of time to her work on the project. Often, she would bring
her young daughter to the MIT lab and regularly work throughout the night. This chorale movement

uses the structure of a Shakespearian sonnet (14 stanzas) in a romantic ode to the celestial body
she was yearning to reach.

(2730)

Movement llI: “Colossus”

The name of this movement takes its name from the Apollo Guidance Computer (COLOSSUS
AGC), that Hamilton created. The movement uses a pitch matrix, which is based upon small
numerical portions of an extract from the AGC's original source code (see page 4). Four
combinations are used: 751630, 141060, 475150 and 347141. In essence, the quartet actually
play the source code, that Hamilton herself developed.

During the Apollo 11 mission the computer started displaying worrying error messages at the
critical end phase of the spacecraft’s journey to the moon. The error messages arose because the
computer was being overwhelmed with a series of unnecessary calculations. At this point, its
capacity was most needed to land the lunar module on the surface of the moon. Due to Apollo’s
unique asynchronous processing (which Hamilton and her team created), the computer would
focus on the most important task at hand: landing the lunar module on the Sea of Tranquility. When
the software discovered it didn’t have enough capacity to do all the functions it was supposed to be
doing, it went through its error detection process and focused on the highest priority task. Thanks
to Hamilton, man successfully landed on the moon.

(4)
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Performance Notes:

Mutes Required

Cornet - Cup mute
Tenor Horn - Cup mute
Baritone - No mutes required

Euphonium No mutes required
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ANDY WAREHAM

Andy Wareham (B. 1994) is a young composer hailing from
Southampton, England. His musical journey began at the age
of six under the tuition of Lesley Milam and ever since then

he has aspired to become an accomplished composer of
music. He has become a keen academic and conductor within
the Welsh & English brass band movements.

Andy has written a wide variety of music, published by a range of
publishing houses. He has won a number of awards for his compositions,

including the 'Vivendi Composition Award' and 'Best Student Composition' at the 2016
University Brass Band Championships of Great Britain. In May 2017, Andy won the Cory Band's
composition competition with his piece “Tarot! Tortuous Tarot!”.

Andy currently holds a position as ‘Young Composer in Residence’ with the world famous Black
Dyke Band. As part of the residency he is working under the guidance of Black Dyke's
'‘Composer in Residence’, Professor Philip Wilby and their Musical Director, Professor Nicholas
Childs.

After graduating from Cardiff University as a Bachelor of Music (Hons), Andy went on to study as
a Master of Music (Hons) at the Royal Welsh College of Music and Drama. He was accepted as
RWCMD's first Brass Band Conducting student and studied under the guidance of Dr Robert
Childs. Following two years of conducting the RWCMD Brass Band he graduated in July

2018 and directed the band one final time at his own graduation ceremony.
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Movement II
MOONLIT SONNET
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