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1. Introduction: Flusser, computers, and programming

2. Programming between Flusser's gestures of »making« and »writing«
3. Do you write a computer program?

3.1 The theoretical side: Formal languages and automatons

3.2 The practical side: Calculi and Paradigms

4. What does the assembly programmer »do«?

4.1 The instruction set of the microprocessor as a lexicon

4.2 Programming as a (speech) act

5. Conclusion People programming computers programming people
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»[...] through the codes of technical pictures the masses
become illiterate [...] the system analyst does not need to
write because the computer works without an alphabet [...]«

(V. Flusser: Gesten. Versuch einer Phanomenologie. Frankfurt am Main: Fischer 1994, S. 39 — own translation)
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»[...] through the codes of technical pictures the masses
become illiterate [...] the system analyst does not need to
write because the computer works without an alphabet [...]«

(V. Flusser: Gesten. Versuch einer Phanomenologie. Frankfurt am Main: Fischer 1994, S. 39 — own translation)

»But creation is a term defined by the computer studies,

thanks to cybernetic apparatuses, and one can see that

the machine is way more creative than any human can be,

if it is programmed by a human or another machine to be creative.«

(V. Flusser: Gesten. Versuch einer Phdnomenologie. Frankfurt am Main: Fischer 1994, S. 28f. — own translation)
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»We all don't need to write numbers anymore, neither we have to read them
because these practices had become degrading. Now it is our duty to
manipulate the structure of the suniverse of numbers« (that means:
programming the machines for their calculations). This step back from
counting to analyzing and synthesizing of structures opens the door for formal
thinking. Such thinking must become code to be articulated. [...] It has shown
that computers don't only calculate but surprisingly they compute, too. They
do not only fragment algorithms into numbers (into bits), they also collect
those bits and shape them to e.g. lines, areas, bodies, animations, and
sounds.«

(V. Flusser: Medienkultur. Frankfurt am Main: Fischer 1999, S. 52 — own translation)

M c I How to Do Things with Keys?

Dr. Stefan Héltgen



alphabet, words, language:

»An alphabet is an arbitrary nonempty finite set of symbols equivalent to the
script of a natural language. The term word over an alphabet corresponds to
any text that is comprised of symbols of this alphabet. Any set of words (texts)
over the same alphabet is called a language.«

(J. Hromkovic: Theoretical Computer Science. Berlin et al.: Springer 1998, S. 51.)
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The Chomsky Hierarchy:

uncomputable

4 complex
Turing Phrase
machines structure
Linear-bounded Context-
automata sensitive
Push-down Context-free
automata
Finite state Regular
automata
¥ crude
machines grammars
(Source: http://cstheory.stackexchange.com/a/2253 )
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calculi and paradigms:

machine calculus
formal language calculus
object orientated calculus

imperative languages
languages with logical calculus, lambda calculus, ...
OOQOP languages
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calculi and paradigms:

machine calculus
formal language calculus
object orientated calculus

imperative languages
languages with logical calculus, lambda calculus, ...
OOQOP languages

Spaghetti coding
Structural programming
Modular programming
procedural programming

Logical programming
Functional Programming

OO programming

Assembly, BASIC, Whitespace, Brainf*ck, ...
PASCAL, Ada, COBOL, Modula, JAVA, ...
Modula-2, Oberon, Ada, ...

C, Fortran, Algol, COBOL, Pascal, ...

Prolog, Datalog, ...
LISP, LOGO, Scala, Scheme, Haskell, ...

JAVA, C++, Smalltalk, Perl, Ruby, ...
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Example:

11001100
opcode

00000001
data
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Example:

11001100 00000001
opcode data

1. reading the instruction from memory

2. decoding the instruction

3. loading value from accumulator (A) into ALU
4. loading value 1 memory into ALU

5. adding both values

6. storing sum into ALU
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Example:

11001100 00000001
opcode data

1. reading the instruction from memory

2. decoding the instruction

3. loading value from accumulator (A) into ALU
4. loading value 1 memory into ALU

5. adding both values

6. storing sum into ALU

Z80 Menmonic:
ADD A, 1

b value
address: accumulator (A)

» |nstruction
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Speech acts:

Speech act Description Verbs associated with speech act  Example
Assertives Statements that can Assert, claim, affirm, assure, I assure you that
be verified as true inform, predict, report, we will meet our
or false suggest, insist, hypothesize, budget goals in 2001
swear, admit, confess, blame,
praise
Directives Statements that call Direct, request, ask, urge, [ urge to you
upon the listener to demand, command, forbid, vote against this
do something suggest, insist, recommend, resolution
implore, beg
Commissives Statements that commit Promise, vow, pledge, swear, I assure that you
to a course of action consent, refuse, assure, will receive more
guarantee, contract, bet funding next year
Expressives  Statements that express Apologize, thank, condole, I compliment your
a psychological position congratulate, complain, achievement in
about a state of affairs  protest, compliment, praise, meeting your
welcome third- quarter numbers
Declaratives  Statements that, Fire, pronounce, declare, I am firing you

through their utterance,
perform an act

appoint, confirm, endorse,
renounce, denounce, name,
call, repudiate

(Source: http://bpritchett.blogspot.de/2014/08/speaking-about-world.html)

How to Do Things with Keys?

S,

13

Dr. Stefan Holtgen



Programming languages:

The Evelution of Programming Languages.
http://bluebenes. netfevolution/
Source Data: wikipedia.org, Monkey Work: bakert@gmail.com

PLANNER ‘

i MUMPS i ogo Prolog

(Source: http://bit.ly/1EVAQXX)
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