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Apple Time

20 Min  Short Talk
15 Min  Discussion / Breakout
10 Min  Prizes!

m Links are in orange
m Full screen is recommended

m Slides available at gonsie.com/talks


http://www.gonsie.com/talks/2024-ada-appletime.pdf

Elsa Gonsiorowski

= HPC 1/O Support
Specialist in Livermore
Computing since 2016

m LC Hotline technical
consultant, focused on
user engagement and
communication

m Working remotely in RI

m Excited about emacs,
org-mode, static
websites, fish shell,
cmake, documentation,
crossfit, rowing, knitting




LC: Livermore Computing
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HPC Up Close poster session
Join us on June 17, 2pm at the Central Cafe


https://hpc.llnl.gov/technical-bulletins/bulletin-584

World's First Computer Program

History of the first computer
Brief bio for Ada Lovelace

Overview of some math

Hypothesis: Ada Lovelace was the
first computer programmer




Mathematical Tables — 200 years ago
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m Calculated values of
logarithmic and
trigonometric functions
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m Built by hand by human
"computers"

m Used to do rapid
multiplication, division,
and exponentiation
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Charles Babbage and the Difference Engine

m 1791-1871
m |dea for a Difference
Engine to mechanically
. do the work of human
) computers
m Began development in
1822
= would have composed
: 25,000 parts, weighed
& 15 tons, stood 8 feet

aﬁ .' tall

ihidsia
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Analytical Engine

m Design began in 1833,
described in 1837

m General purpose, i.e.,
Turing Complete

m Arithmetic logic unit,
control flow (conditional
branching and loops),
memory, printer, and bell




Augusta Ada King (née Byron), Countess of Lovelace

m Dec. 10, 1815—Nov. 27,
1852

= Child of poet Lord Byron
and Lady Byron

m 1833: Met Charles
Babbage at a party

m 1835: Married William

King who became Earl of
Lovelace




Babbage and Young Lady Byron

m 1833: Met at a party
(Babbage age 41, Ada
age 17)

m Ada had extensive
mathematics eduction to
"ward off wild, romatic
sensibility" of her father

m They were in the same
social circle and wrote
each other frequently




Sketch of the Analytical Engine

SCIENTIFIC MEMOIRS,

SELECTED FROM

AND LEARNED SOCIETIE!

OREIGN JOURNALS,

EDITED BY

RICHARD TAYLOR, F. 5

VOL. III.

LONDON

PRINTED BY RICHARD AND JOKN E. TAYLOR,

1843

666

ArricLe XXIX.

Stech of 1 m  Analyica Engine inpenid by Chacen Bl
Eag. F. MexAnREA, of Turin, Oficer of the Mili-
tary E-,:num.
[From the Biblothigue Uniserelle de Génde, No. 82. October 1942.]

(BEFORE submitting to our readers the translation of M. Me-
Mathematical Principles of the ANALY-
nvented by Mr. Babbage, we shall present to
t of the printed papers connected ith the mubjec,
and also of those relating to the Difference Engine by
was preceded.

For information on Mr. Babbage’s « Difference Engine,” which
is but slightly alluded to by M. Menabrea, we refer the reader to
the following sourc

1. Letter to Sir Humphry Davy, Bart., P.R.S, on the Appli-
cation of Machinery to Culeuate nod Prok Mathenatial Toble

)y Charles Babbage, Esq., F.RS. London, July 1822. Re-
prited, with @ Report of the Counclof the Royal icty, by
orde ofthe House of Commons, My 15

On the Application of Machinery to the Calculation of
Aqm.\.,m.nl and Mathematical Tables. By Charles
—Memairs of the Astronomical Society, vol. i part 2. Lon-
don, 1822.

3. Addrew to the Astruonical Society by Henry Thomas

Colebrooke, Esq., F.R.S., President, on presenting the first Gold

xg!v to Charles Babbage, Esq., for the inven-
tion of the Calculating Engine.—Memoirs of the Astronomical
London, 1822

4. On the Determination of the General Term of a New Class
of Infinite Series. By Charles Babbage, Esq.—Transactions of
the Cambridge Philosophical Society

5. On Mr. Bahbage’s New Machine for Calculating and h-mp

g Mathematical Tables—Letter from Francis Esq,
¥ M.,m M. Schuimacher. No. 46, Astrono hel\m‘hn:hlm.
Reprinted in the Philosophical Magazine, May 18

6. On a Method of expressing by Signs the ‘Aetion of Ma




Bernoulli Numbers

Zn = 1n2+1n
) p)
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B; = —1(A0 + B1 Ay + B3 A3 + Bg A5)
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Notes from the Translator

Note A Promise of a machine that can perform arbirtary
mathematical operations

Note G Lady Lovelace's Objection — despite it's power, the
machine does not "think"

Note D "Diagram of development" for calculating
B7 =-1(A¢ + B1 A1 + B3 A3 + Bs As)



Variables

acted | receiving
upon, | results

Statement of Results.

Diagram for the computation by the Engine of the Numbers of Bernoulli.
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Diagram for the computatin by the Engine of the Numbers o Bernoul, - See Note G (jage 722 el se)
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Program Snippet (GitHub Gist)

/*
/*
/*

//
/*

VES
VES
VES

//
//

In
04

05
06
o7

On
On

while

e A@ _______

%/ v4 = vb = v6 = v2 * v3; // 2n

*/ v4 = v4 - v1; // 2n -1
%/ vb = vb + v1; // 2n + 1

Lovelace's diagram, the below appears as v5 / v4, w

%/ v11 = v4 / v5; // 2n - 1) / (2n +
*/ v11 = v11 / v2; /7 (1 /7 2) * ((2n -
*/ v13 = v13 - vi1; // -1/ 2) * ((2n
%/ v10 = v3 - vi; // (n - 1), set cou

the first loop this calculates B3A3 and adds it on
the second loop this calculates B5A5 and adds it on
(vie > 0)

R B3A3 BSA5 ———————


https://gist.github.com/sinclairtarget/ad18ac65d277e453da5f479d6ccfc20e

Resources

m What Did Ada Lovelace's Program Actually Do?
TwoBitHistory.org

m Sketch of the Analytical Engine
m Translation of Note D to C. (gist)
= Wikipedia


https://twobithistory.org/2018/08/18/ada-lovelace-note-g.html
https://twobithistory.org/2018/08/18/ada-lovelace-note-g.html
https://books.google.com/books/about/Scientific_Memoirs_Selected_from_the_Tra.html?id=qsY-AAAAYAAJ
https://gist.github.com/sinclairtarget/ad18ac65d277e453da5f479d6ccfc20e

Breakout Discussions

m Introduce yourself to your group; what are you working on this
summer?

m What is the most difficult bug you've encountered?

m What is the best thing you've attended so far this summer?
And/or what are you most looking forward to?

Prizes!
A prize will be awarded to anyone who shares their bug story at the
end of the hour



Tools

Created with Emacs, Org Mode, and IATEX/Beamer.
View the source.


https://www.gnu.org/software/emacs/
https://orgmode.org
https://raw.githubusercontent.com/gonsie/gonsie.github.io/master/talks/2024-ada-appletime.org
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