The ultimate goal

of all computer science
is the program.

Designers, programmers and engi
come to kno!
of a program, both as an
entity and in terms of its various parts.

The Dream
In the beginning,
so our myths and stories tell us,

the programm reated the program

from the eternal nothingness of the void.

Lego

Programs can be built out of many small
independent components

In the same way that a model house
can be built up out of many small
independent Lego blocks

James Noble
Victoria University of Wellington
New Zealand

The Dream Robinson, Hovenden, Hall, Rachel
Fordism ... has four basic principles:
« standardised products
Programs will be built out of reusable parts i : + repeated tasks having potential for
| TPy I automation
Soft rts will b ilabl Jdwid ap o « unautomated tasks analysed using work
ottware parts will be avaliable woridwide 2 study methods, known as Taylorism.
« production lines with the work moving to
the workers.

In the future

Software engineering will be set free

from the mundane ljecessny _ i " - Hugh Robinson, Fiona Hovenden, Pat Hall and Janet
of [slgele]e=laglngligle] : - Rachel {\it Postmodern Software Development}
--- M. Douglas Mcll s Produced Sof

Lego An Experiment

« Components are atoms « Look at the structures of object graphs
— Components are small 2
— Components are indivisible
— Components are substitutable
— Components are more similar than different
— Components are coupled
to only a few, neighboring components
— Components are abstract encapsulations
« All components are equal
* A system can be explained reductively from ;

its components and their composition . p—— P ——
htto://www.st.cs.uni-sb.de/memaraphs/
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Power Law
*N, xR}
* Highly Skewed
* Mode
« Median
« Mean
* Long Tail
* Scale Free

Brian Randell

Linux & Java A whole world of programs! The Problem of Prime Numbers

« Fifty years of software “The task

« Thirty years of “software engineering” is to instruct a computer
to print a table

of the first thousand prime numbers,

+ Software is everywhere

= 2 being considered
o \ t \ @ the first prime number.”

o e vt sscening

Also Wheeldon+Counsell « But not the kind of software we imagined! E.W.Dijkstra, Notes on Structured Programming

Valvarde+Solé




The Problem of Prime Numbers

“The task
is to instruct a computer
to print a table
of the first thousand prime numbers,
2 being considered
the first prime number.”

E.W.Dijkstra, Notes on Structured Programming

The Problem of Prime Numbers
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Fast Prime Number Calculator
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Fast Prime Number Calculator

Difficuty: Intermediate

Version Compatibilty: Visual Basic 6
More information: This sample calculate the first 100000 prme numbers n 3.4
seconds (PI-350Mhz). It also helps you to know how to avaid Undesirable re-enrys
when you use the VB function “DoEvens

“This code has been viewed 7432 tims

Instructions: Clic the link below to download the cade. Select Save rom the IE
por 9. Once downloaded, open the zip fl fom your localdrive using

i or & comparable program to view e conlens.

eszp

Lyotard

\vspace*{5mm} Recourse to g ran d

narratives s

;... But, as we have

seen, the “Small narrative”isa
form which superbly allows imaginative
invention, and most of all in science.

—
. = How then do you make decisions?
— Negotiation between various narratives
— Open to the environment

|
- — Contingent, context dependent

— No single correct answer

= = Negotiation
. = Local correctness

Postmodernity

that in which, for the first
time, and @S a result of
technologies which allow the large-
scale storage, access, and re-production of
records of the past, the paSt appears to
be included in the present.

Steven Conner,
Cambridge Companion to Postmodernism

Grand Narratives

« Algorithmic computation — correctness
« Algorithmic efficiency
ACM 2001 Computing Curriculum

« Software that fails to meet these goals is
evidence of the moral weakness of its
programmers

Martin Rinard, OOPSLA Onward 2005

Thejob ...isa
, very similar to what

happens in an Oriental bazaar
when you are buying a carpet. The
merchant asks 100, you offer 10 and

after an hour of you
agree on 50.




— Steal
— Google

Then work out what they can Build
Then negotiate about requirements

Extreme Programmi

« Customer and developers

negotiate over US€IF stories
« Iterate and Refactor

« Build a system, not components

hat’s at the end
of the power-law?

/¥ Lots of very small components
v'Large components cannot be changed
v “Glue code” ties them together

Design Patterns

+ Solution to a problem in a context
- o rorsne

« Patterns d
comple

Aspect-Oriented Design

class Lot {
String, designation;
Section locality;
MailDeliveryPostcode postcode;
int incoming_mail volume;
RefuseCollection route;
double refuse load;
double recycle;

Aspect-Oriented Design

aspect MailDelivery {
MailDeliveryPostcode Lot.postcode;
int Lot\inceming mail volume;

}

aspect RefuseCollection {
RefuseCollection Lot.route;
double Lot.refuse load;
double Lot.recycle;

class Lot {

String .designation;

- Perl

When | started designing Perl | lovingly
reused features from many languages ...
from C, sh, csh, grep, sed, awk, Fortran,
COBOL, PL/I, BASIC-PLUS, SNOBOL,
Lisp, Ada, C++, and Python.
To the extent that Perl rules rather than
sucks, it's because the various features of
these languages ruled rather than sucked.
Larry Wall
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KLF

\item[Number Onei]

Every/Numbef One Song ever written is
only made up from Bits from other songs.
There is no lostchords

No changes untried.
No extra notes to the Sealéor hidden

beats|{© the bar.
Therelis no point imgsearehing:for
originality.

W --Jimmyi@auity and Bill Drimmond, \extit{The Manual)

Software

KLF

n't alisongs sound the same?

Well, it's because ‘although the chords,
notes, harmonies, beats'and words have
all been used before

theifiown soul shines throtigh;
theigpersonality demands attention.

\\—- Jimmyi@aulty and Bill DrUMMONG, (Ut The' Manual)




Lego Hy Lego
Revisited

Programs are built out of components In the beginning,

— But not Lego components

— Concrete stuff, not abstractions

Old, new, borrowed, blue...

Components are not all equal

so our myths and stories tell us,
the programmer created the program

Interactions from the eternal nothingness of the void
interdependencies Yy 9

are highly complex «67-
2y

Lego

Today, we have a wide world of software
Programs are built out of other programs

Software Engineering is programming
(in the widest sense)
and much more besides
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