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David Monniaux, “Machine a calculer de Blaise Pascal sans sous ni deniers”,
ik i ik ile:Ar iers Pascaline dsc03869.] CC-BY-SA




Hajotthu, ”Lelbnlz Vier-Spezies-Rechenmaschine”,
File:Leibniz_ Rechenmaschine
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692 TRANSLATOR’S NOTES TO M. MENABREA’S MEMOIR

These cards, however, have nothing to do with the regulation of the
particular numerical data.  They merely determine the operations* to
be effected, which operations may of course be performed on an infi-
nite variety of particular numerical values, and do not bring out any
definite numerical results unless the numerical data of the problem
have been impressed on the requisite portions of the train of mechanism.
In the above example, the first essential step towards an arithmetical
result, would be the substitution of specific numbers for #, and for
the other primitive qumngi:fwhilt;h enter into the l‘u;lncﬁon. A

in, let us suppose or I we put two complete equations ol
MA‘{‘"M degree between x and . We must then express on the cards
the law of elimination for such equations. The engine would follow
out those laws, and would ultimately give the equation of one variable
which results from such elimination. Various modes of elimination
might b"l!h‘el:cl‘lcd win and of cuummeae w:hhmw:'e Ol;ﬁe o.l"‘l:e accord-
ingly. The following is one at might . The engine
;.'f]{k, to multiply together any two fnnct?ons of the forin

at+bxteat+.... pan

This granted, the two equations may be arranged according to the
powers of y, and the cocfficients of the powers of y may be
according to powers of #.  The elimination of y will result from the
successive multiplications and subtractions of several such functions.
In this, and in all other instances, as was explained above, the parti-
cular mwmerical data and the nwmericad results are determined
means and by portions of the mechanism which act quite indepen
dently of those that regulate the 3
In studying the action of the Analytical En we find that the
peeuliar and independent nature of the cons ions which in all
mathematical analysis belong to operations, as distinguished from the
olyjects operated upon and from the results of the operations performed
upon those objects, is very strikingly defined and
It is well to draw attention to this point, not only because its full appre-
ciation is essential to the mdnnwnmfam ust and adequate gene-
ral comprchension of the powers and mode of action of the Analytical
Engine, but also because it is one which is perhaps too little kept in
view in the study of mathematical science in general. It is, however,
impossible to confound it with other considerations, cither when we
trace the manner in which that engine attains its results, or when we
repare the data for its attainment of those results. It were much to
I:e desired, that when mathematical processes pass through the human
brain instead of through the medium of inanimate mechanism, it were.
equally a necessity of things that the reasonings connected with gpe-
rations should hold the same just place as a clear and well-defincd
branch of the subject of analysis, a fundamental but yet independent

* We do not mean to imply that the only use made of the Jacquard cards
is that of regulating the B:nlalopcrdm But we wean to explain that
those cards and portions of mechanism which regulate these oﬁnn'm. are.
wholly independert of thase which are uscd for other purposes, M. Menabrea

ns that there ave three classes of cards used in the engine for three di-
stinct sets of objects, viz. Cards of the Operations, Cards of the Variabies, and
certain Cards of Numbers. (Sce pages 678 and 687.)

{

£

Ada Lovelace (1815-1852)

“Sketch of the Analytical Engine Invented by Charles Babbage, Esq.,” Scientific Memoirs:3, “Notes by the Translator”,
https://en.wikisource.oxg/wiki/Page%3AScientific Memoirs%2C Vol. 3 (1843).djvu/702
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photo credit:

Adriaan J. van Wijngaarden

http://academictree.org/physics/peopleinfo.php?pid=25212
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Adele Katz Goldstine (1920-1964) mEXI3

photo credit: http://nurdangolbek.blogspot.com/2012/08/teknoloji-tarihindeki-15-onemli-kadn.html




John von Neumann (1903-1957)



Ad 2.105J (§ = 0y e0ey10)
A 2'100J (3 = 0y00ey10) B.J by (J = 0,..0)19-21)
c.1 10.27%7 c.1 279
2 (a*20), 2 (ati),
3 (v), 5 (br20-24), B.J by (J = Cyeuey2l)
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Haskell Brooks Curry (1900-1982)



John Mauchly, William Schmitt 1950

Equations Coded representation
00 i =10 00 00 00 WO 03 Z2
Ol 0: y=(/@abst)+5 cubet TO 020 Of D 1l TO
02 00 YO 03 09 20 06
03 y 400 if<to 1 00 00 00 YO Z3 W1
ok i print, 'TOO LARGE' print-and-return 00 00 Z4 59 WO 58
05 0O O if=to 2 00 00 00 ZO ZO T2
06 1: i print, y print-and-return 00 00 YO 59 wo 58
07 2: TO UO shift 00 00 00 TO UO 99
08 i=1i-1 00 WO 03 WO 01 271
09 O i if<to O 00 00 00 ZO0 WO ko
10 stop 00 00 00 00 2Zz 08

Short Code
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photo credit: http://techie.com/amazing-grace/ / personal.psu.edu
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Grace Murray Hopper (1906-1992)



1957

(1) READ-ITEM A(11) .

(2) VARY I 10(-1)0 SENTENCE 3 THRU 10 .
(3) J =TI+l .

(%) Y =8Qr |A(J)] + 5*A(J)5 .

(5) IF Y > 400, JUMP TO SENTENCE 8 .
(6) PRINT-OUT I, Y .

(7) JUMP TO SENTENCE 10 .

(8) 2z =999 .

(9) PRINT-OUT I, Z .

(10) IGNORE .

(11) gsToP .

MATH-MATIC



(1)

(2)

1958

COMPARE PART-NUMBER (A) TO PART-NUMBER (B) ; IF GREATER GO TO
OPERATION 13 ; IF EQUAL GO TO OPERATION L4 ; OTHERWISE GO TO

OPERATION 2 .
READ-TTEM B ; IF END OF DATA GO TO OPERATION 10 .

(10)

@)
()

FLOW-MATIC



code by: SLFitch,
https: ithub.com/jbrains/trivia/blob/master /COBOL/game.cob

1959

A5000-WRONG—-ANSWER SECTION.
DISPLAY 'Question was incorrectly answered'
DISPLAY PLAYERS(CURRENT-PLAYER)
' was sent to the penalty box’
SET IN-PENALTY-BOX-YES(CURRENT-PLAYER) TO TRUE
MOVE '1' TO DID-PLAYER-WIN
ADD 1 TO CURRENT-PLAYER
IF (CURRENT-PLAYER = PLAYER-COUNT) THEN
MOVE 1 TO CURRENT-PLAYER
END-IF

COBOL



ortran

| \%
John Backus
(1924-2007)




{

”a (anguage so Far ahead of its time that (t was not 1958

only an tmprovement on its predecessors but also ou

/

. /
nearly all (fs successors

H ot oot e

proc abs max = ([, Jreal a, ref real vy, réziint i, k)real:
comment The absolute greatest element of the matrix a, of size ra by 2ra
is transferred to y, and the subscripts of this element to i and k; comment
begin
real y := 0; i := la; k := 2la;
for p from La to ra do
for g from 2La to 2ra do
if abs a[p, q] > y then
y := abs a[p, q];
i:=p; k :=¢qg

fi
od
od;
y.
end # abs max #

Tony Hoare (b. 1934)

CC-BY-SA; code credit: https://en.wikipedia.org/wiki/ALGOL#ALGOL_68;
photo credit: Rama, Sir Charles Antony Richard Hoare, https://commons.wikimedia.org/wiki/File:Sir Tony Hoare IMG_5125.jpg
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Kenneth E. Iverson
(1920-2004)

O«{o/~~{oVz\o}lne'<>"'}}txt

APL keyboard by Rursus https://commons.wikimedia.org/wiki/File:APL-keybd2.svg CC-BY-SA
photo from http://archive.vector.org.uk/art10002990 (Michel Dumontier, Hommage a Ken Iverson)
Quote from http://www.azquotes.com/quote/1119653




1964

(~ReR° .xR)/R+14IR

Kenneth E. Iverson e il j

(1920—2004)

[ 500 & Gportant tochishutusth Hee dibicully of deteribiag and
(earning a prece of wotation fFrom the difficulty of mastering its

implications. [...) The very suggestiveness of a notation may make
|
i

it seem harder to [earn because of the many properties it suggests

. 1
for exploration
PNOtO ITOMm NELED://arChive.Vector .org.uk/arti0002980 (Michel Dumontier, Hommage a Ren i1verson)

Quote from http://www.azquotes.com/gquote/1119653




Seymour Papert Radia Perlman
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® © @ | animate the Crab on Scrat: X

€« C #f scratch.mit.edu/projects/10015059/#editor
GERRIE © Fiev Editv Tips About X Ne xE

Sounds

r.‘! Animate the Crab F . Scripts Costumes
L.Z by Scratchteam

w24

I Events

I Looks I Control
Sound I Sensing

I Pen I Operators

' Data l More Blocks

\ /.

“move pick random © 10 © steps Move around randomily

:tum(‘@degree: -

move steps
twrn (4 €D degrees
turn ¥) €D degrees

point in direction

point towards -

Switch between
costumes

gowx@y@®

Qo to mouse-pointer

glide @ secs 1o x €D y: @

x: 138 y: -180

Sprites New sprite: Q / H’ (o]
A

change x by €D
Ptay music

play sound human beatboxl  until done

)

change y by €D

if on edge, bounce

set rotation style left-right

0
n
o

DOraCoy T neepY e racelrymreredy
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Difference for Componentsﬁ

EE ¢+ 5
BAcEN2abNa347h32eeclie1f12h4494c 16277470
[ 'XPOrTea COmpONent JUOge extenas notning {
provides FlightJudger judger
intl6 points = @;
void judger reset() <= op judger.reset {
points = @;
}
void judger addTrackpoint(Trackpoint* tp) <= op judger.addTrackpoint {

points += @ tp->alt <= 2088 n |tp->alt >= 2000 m
tp->speed < 152 mps 8 1@
tp->speed >= 150 mps 5 2e

}
int16 judger_getResult() <= op judger.getResult {
return points;

}

xported component Judge2 extends nothing {
provides FlightJudger judger

Ant1E nninte - O«

Your version
/'XpOrtea component JUOBe exXTenas notrning 4

provides FlightJudger judger
int16 points = @;
void judger reset() <= op judger.reset {
peints = ©;
}
void judger addTrackpoint(Trackpoint® tp) <= op judger.addTrackpoint {
//| This computes the points for the flight, taking into account
the speed and altitude of each trackpoint. l
tp->alt <= 4882 m |tp->alt >= 2000 =
tp->speed < 158 mps @ 10e
tp->»speed >= 158 mps 5 208

points 4= @

ﬁxportcd component Judge2 extends nothing {
. provides Flightludger judger
int16 points = ©;

vimdd dudann nneatfl N sm Aan dudann nnentr

4 differences

Markus Voélter, Generic Tools, Specific Languages,

Deleted | Changed

Insertec

PhD Thesis, 2014. p. 110.



1994

>

UML

Abstraction Implementation

operation() implementedOp()

/\ /\

Refined Abstraction Refined Implementation

operation() implementedOp()




[Cmmian] [

https://docs.kde.org/trunk4/en/kdesdk/umbrello/uml-elements.html
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Margaret H. Hamilton (b. 1936)

http://threefingeredfox.net/?p=143, PD




photo credit: Eelco Visser, https: //www.flickr.com/photos/eelcovisser/2006308962/
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Everybody Needs Somebody To Love

Words & Music by Bert Russell, Jerry Wexler & Solomon Burke

| Eb Ab Db Ab Eb Ab Db Ab
=16 B e WD it e WD e
it g H #H o WM SO 5
— ———— e
,ébbai
(See spoken intro.)
b4 v ¢ 8 5’2 2 5 3 $ $°2 ¢ 5 3
é }’41 ’ e e e o ’ ; e e s S o e
b 4 , :
9 t’}r4 1 § P — be o P — P — be o P —
Eb Al Db Ab El Ab Db Ab E! Ab Db Ab
far ) Siees  [TTes €T iees (8171 &TIiee4 411184 $Tiieed ST &eed 4 ]e o’:?ﬁ
SR oy . sa  les TSNS IO o sl
o G
;(gm;: = = =
o _

O e A I WP S==c=_=="C-°=
’ e e — h.”o’o‘ — [:I. — h."

http://www.musicnotes.com/sheetmusic/mtd.asp?ppn=MN0064902
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Ontology
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‘what kind of problems will you tell the machine to solve?:

Domailn

- What will the language be used for?

« Algorithms? « Visual? « Queries?
« Markup? « Drawing? « Music?
- Data? - Parallel? « Dance?
 Constraints - Spreadsheet « Space?

- Finance? « Formulae? « Food?




Domalin
topic
theme

problems
concerns

Schema

Ontology




Ontology

- Fundamental entities of the domain
 Their properties
- Interrelationships

 (Could be a mindmap or mindmap-like)
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Schema

What are “sentences”, conceptually?
Lists? Sets? Trees? Graphs? Tables?
Looking inside a sentence, what 1is there?
Are there different kinds of sentences?

(Explicit language modelling)



Perspective

Data Composites or Products

Planner

OPERATIONAL NODE
CONNECTIVITY DESCRIPTION
ov-2

Level 1

OPERATIONAL INFORMATION
EXCHANGE MATRIX
ov-3

Informarion Elements
at the lzaf lavel

* Lavel 3 of the OV-5
10s

* Level 1 of the OV-2
nodes

OPERATIONAL ACTIVITY

MODEL OV-5 Level 1 OPERATIONAL ACTIVITY

MODEL OV-5 Level 2

g Ty

OPERATIONAL ACTIVITY
MODEL OV-5 level 3

¥
e

Other OV/SV
products

if applicable

Owner

OPERATIONAL NODE
CONNECTIVITY DESCRIPTION
ov-2

Level 1 Ix‘.el 2

OPERATIONAL INFORMATION
EXCHANGE MATRIX
ov-3

Infonmation Elements
at the leaf level

* Level 5 of the OV-5
10s

= Lavel 2 of the OV-2
nodes

OPERATIONAL ACTIVITY MODEL OPERATIONAL ACTIVITY MODEL
OV-5 Level 4 OV-5 Level 5

% ¥

Designer

SYSTEMS INTERFACE
DESCRIPTION
SV-1

Level 1 I

SYSTEMS DATA
EXCHANGE MATRIX
SV-6
Darta Elements at the

leof level:

L]

“evellof e SV

Clza flows,

*Lelzllof e SV-1
DO 55yste

Builder

SYSTEMS INTERFACE
DESCRIPTION
SV-1

Level 1

w Level 2

Level 3

Other OV/SV
products

if applicable

SYS(EMS FUNCTION ITY
DESR! TION

s\ E%@)
=N 0

0 6‘)@ Level 2

Level 1 :ée\@

Other OV/SV/
TV products

if applicable

SYSTEw. TA
L XCHANGE M-."RIX
SV-6
50y

-+ Dara Elements ar

4t

the leaf level:

* Lovel S of the SV.4

R

dara flows

= Lavel 3 of the SV-1
nodes systems

TECHNICAL
STANDARDS PROFILE
TVA1
Standards at the leaf
level:
* Level 6 of the SV-4
funcnons’ data
= Level 3 of the SV-1
systems

i

SYSTEMS FUNCTIONALITY
DESRIPTION

EF—
o2 q

Level 1

Other
OV/ISV/TV
products

if applicable

No more than 6 levels of decomposition for each type of product within a perspective
All products within a perspective remain cohesive as to level of detail provided in each

DoDAF Perspectives and Decomposition Levels

DoDAF =

Department of Defence Architecture Framework




Schema

- Algebraic data type:

data Bool
it o )
££()
conj(Bool L, Bool R)
disj(Bool L, Bool R)

http://tutor.rascal-mpl.org/Rascal/Declarations/AlgebraicDataType/
AlgebraicDataType.html
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Grammar

How do you write sentences down?
What alphabet do you use?
How symbols are constructed in 1it?

Text? Table? Diagrams? Unicode? Colours?



photo credits: http://www.cs.cornell.edu/gries/banquets/iticse2002/iticse2002.html

compilation_unit™ BNF

compilation_unit ::=
visibility restriction? "separate”? unit_body

visibility restriction ::=

"restricted” visibility list?

visibility_ list ::=
u(u <unit_name>:mg (n, " <unit_na1ne>:mm£)* n)n

unit_body ::=

subprogram_body
module_specification
module_body




(Formula)

AT

Aivaloglou,

e — > >
~ FUNCTION ] ) ) —
B UDF S L (Formula) 2
- (Formula)
=
— (Formula) — (BinOp) — (Formula) —
s NUMBER =
STRING
BOOL
ERROR
- RESERVED-NAME 4
- ( Reference) ~
N (- (Formula) )’ /
e [ ( ' NUMBER —— J )

. J

e PR NG e
yisssteisiedty ol ptaresieariesy
\etieiinis [} by); perananeet

~—— ERROR-REF ——

Hoepelman, Hermans, A Grammar for Spreadsheet Formulas
Evaluated on Two Large Datasets, SCAM 2015
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Interaction Design Lessons from Science Fictior

M Rosenfeld
shoot by NATHAN SHEDROFF & CHRISTOPHER NOESSEL



Sources & recs

Chris Noessel, What Sci-Fi Tells Interaction
Designers About Gestural Interfaces,

http://www,smashingmagazine.com/2013/03/sci-fi-interaction-designers-gestural-interfaces/

Nathan Shedroff, Christopher Noessel, Make It
SO, 2N E2R

Tema Ra, Aesthetics of Futuristic Interfaces,
http://rhzm.ru/posts/114

Vladimir Zavertailov, Computer Interfaces in
Cinema - Evolution of Imagination,
http://habrahabr.ru/post/250829/
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