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Apple Time

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

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

m HPC I/O Support
Specialist in Livermore
Computing since 2016

m Developer for SCR:
Scalable Checkpoint
Restart library

m LC Hotline tech

m Working remotely in RI

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




Mathematical Tables — 200 years ago

s31478917,04336
8044, 35038

m Calculated values of
logarithmic and
trigonometric functions

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 ldea for a Difference
Engine to mechanically
. do the work of human
‘s computers
m Began development in
1822
= would have composed
25,000 parts, weighed
& 15 tons, stood 8 feet
’ tall

bidsia




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

m 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,
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Stelch of 1 w dralyticsl Engne insenid by Chacen Ealigy
Es F. MuxABREA, of Turin, Officer of the Mili-
tary Fnymcrn
[From the Biblothigue Unieerelle de Giniee, No. 82. October 1942.]

[BEFORE submitting to our readers the translation of M. Me-
nnbnn's ‘memoir < On the Mathematical Principles of the ANALY-
arxs” invented hy Mr. Babbage, we shall pre
Them a T of the printed papers connceted with the subject,
and alo of those relating 8o e Difirence Engine by which it
was preceded.
For information on Mr. Babbage’s « Difference Engine,” which
but sightly -.llmlul to by M. Menabrea, we refer the reader to
the following so

1. Letter to \ll"umphrv Davy, Bart., P.RS., on the Appli-
cation of Machinery to Culeuate nnd Prck Mathenatical ‘lnb .
By Charles Babbage, Esq., F.RS. London, July 1522. Re-

rinted, with a Repart of the Council of the Royal Society, by
order ..f the House of Commons, May 1823.
the Application of Machinery to the Calculation of
A\lmnnml(ﬁl and Mathematical Tables. By Charles Babbage,
Memoirs of the Astronomical Society, vol.i. part 2. Lon-
lhm 1822,

3. Address to the r\umm)mlal Society by Henry Thomas
Colebrooke, Esq., F.R.S., President, on presenting the first Gold
Medal of the Society to Craies Babbage, Esq., for the inven-

Memoirs of the Astronomical

of the General Termof a New Class
of fnte Serer, By Charles Babbage, Esq.—Transactions of
bridge Philosophical Societ
5 On Mr. Babibage's New Machine or Caleulating and l’nn\_
ing Mathematical Tables.—Letter from Francis
F.RS., to M. Schumacher. No. 46, N Nechiches

Reprnted n the Philowphical Magasioe, May 1634.
6. On a Method of expressing by Sigs the Acion of Ma.




Bernoulli Numbers

Zn 1nz—kln
) p)
1 1 1
2 . +t3, 1t 2 <
Zn = 3n +2n +6n
1 1 1
n = Zn4—|—§n3—i—1n2



B; = —1(A0 + B1 A1 + B3 A3 4+ Bj A5)

g _ L 2n-1
2 2n+1
2n
A]_ — ?
A — 2n(2n —1)(2n —2)
2 2.3.4
A 2n(2n —1)(2n —2)(2n — 3)(2n — 4)
5 p—

2.3.4.5-6



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(Ao + B1 A1 + B3 A3z + Bs As)



Variables

acted | receiving
upon, | results

Statement of Results.

Diagram for the computation by the Engine of the Numbers of Bernoulli.

Worki

See Note G. v,n;_n

g Variables

2 ef sey.)

=20,

s

Eld

X [V, X1V,

+ [,
=+ vV,
3

Wy,

OV Vi

+|‘V' +WlVy

=u—3(=1) .

by a Variable md

Here follows a repetition of Operations thirteen to twenty-three.

Vis- | 0

vy —1v, S 1(=2)
+ [iv, 4ov, —340=3..
= vy, 2n f.zln o
X [V x| =B —2—" Bidy o 2_;_= 5 5, 9; .

2n—-1

+ [Vt VY, SErYaa 0
= Wy, :u-g(.:n) %

v, v, =20 -1 2n—1

1, 41V, =24+1=3

2n-1

ey, +2v, = l2n—1 5

Vs X3Vl

by, — l2n—2

1, 42,

g 20 2n—120-2
by oy, e 2n— G e
21 2u—1 2n-2 =4
', X FELRLE L
2 2 -1 2u-2
Vo X2V =5 5 0 BA
R = Ao+ By By g o Ha+n n+ma}

By




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)

/] === AQ -------
/% 01 %/ v4 = v5 = v6 = v2 *x v3; // 2n

/* 02 %/ v4 = v4 - vl // 2n -1
/* 03 %/ v5 = v5 + vi; /7 2n + 1

// In Lovelace’s diagram, the below appears as v5 / v4, which is incorrect.

/% 04 %/ v11 = v4 [/ v5; /7 (2n - 1) / (2n + 1)

/% 05 %/ v11 = v11 / v2; /7 (0 2) x ((2n - 1) / (2n + 1))
/% 06 x/ v13 = v13 - vil; /7 =1/ 2) % ((2n - 1) / (2n + 1))
/% 07 */ v1@0 = v3 - vl; // (n - 1), set counter?

// On the first loop this calculates B3A3 and adds it on to v13.
// On the second loop this calculates B5A5 and adds it on.
while (vie > @)

{

/] - B3A3, B5A5 -------

while (v6 > 2 * v3 - (2 * (v3 - v10) - 2))

{ // First Loop:
/% 13 %/ v6 = v6 - vi1; /7 2n -1
/x4 %/ v1 = vl + VT, /72 + 1
/% 15 %/ v8 = v6 / VT; // (2n - 1) /3
/% 16 %/ vi1 = v8 * vi1; // (2n / 2) * ((2n - 1) / 3)

}

if (vie == 2) {

/x021 %/ v12 = v22 * v11; // B3 * A3

} else {

/% 21 %/ v12 = v23 * v1l; // B5 % A5


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)
m 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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