LEARN AS YOU
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NOTES ON THE
SYNTHLESIS

OF FORM

CHRISTOPHER ALEXANDER




[Design 15/

"the process of inventing things
which display new physical orde,
organisation, form, in response to
function..."”

Christopher Alexander







































A rake spec
(in /Users/sam/Development/monomer)









Requiae '*Ql*ﬁ?"; Reﬂuine ‘rvmcng'; RequiRe 'brricof'
vk 1, save-as = *ARGY

KEEPVID - URI (Hpricot (URI('W tﬂll"rﬁd.fm,').f«ad).
at(“"foRm") !’aef.‘on'l)

Nt HTTP stoet (KEEPVID boe: KEEPVID.co+F) do WP \
doc = HPR;CG_'_ (WPPOS"{KeEW.D' P.ﬁ‘/ “.“‘3#{0“;&5‘*6:“ ). wA\’) \
e h ; | = URT ((doc/28))-detect F 3| x- next- node. fo.<.index("(sFlv = Elash)3["bref’)

Neds: WT TR stant (ol hest, vel.pest) do |hbPP
hitp. Request=get (oRl. Request wRi, {‘UM-A;'.‘}':) ‘ru"', ‘Hosp' 2y vrlhestE) do

fd
Bile.open (swve-ss, rpyb?) do |#]
len = B, |ehvnk|

R.Read -bod
F.weite (chon k)

len *= chonk. | 'H" \'. *
print "%”:‘3 b/ 'f % / m‘lfj% / r.c..‘t»\f,luo*‘-)* n]

[save.as, lev, R.coatontslongfh, (Clen ® 1.



‘eyes .scan /the_darkness/
catch( :in the wind ) { ?a.round; "breath” \
or "a".slice /of moon/ }



better watchout

better 'cry !pout

Llpr why

santa claus <north pole > town
cat /etc/passwd > list

ncheck Llist

ncheck Llist

cat list | grep naughty > nogiftlist
cat list | grep nice > giftlist
santa claus <north pole > town
who | grep sleeping

who | grep awake

who | egrep ‘bad|good’

for (goodness sake) {be good}



Wwitempfile uri).map{|l|require 1};class Object;def meta_def m, &b;(classecselfl
self end).send:define_method,m &b end end;module Camping;Ceself
S=I0.read(__FILE_ )rescee nil;P="<hl>Cam\\ping Problem|</hl><h2>4s</h2>"

class Hdfash

def method_missing m, *a;m. to_s=/=$/75aif[$’' |=a[@] : a=={ ] 73elT[m.t0_s] : super end
alias u mergel;undef id,type;end;module Helpers;def R c,*g

p. A +T\)/,9.9rep(Hash) ;g-=h; raise*bad route”unless u=c.urls.find{|x]|

break x iT X.scan(p).size==g.sizefly/ W (X} \/7$/=(x=g.inject(x){|x,a]

X.5ub p,C.escape((afa.class.primary_key]rescue a))})}

h.any?? we"7"+n[0].map{Ix|x.map{|z|C.escape 2)}*"=")}*"§":u end;def / p
pL/™\//)Qrootep:p end;def URL o="/',"a;c=R(c, *a) if c.respond_to7:urls
c=sel1/C;Cn"// "+Qenv . HTTP_HOST+c i C[/*\//]; I ¢ end end;medule Base
attr_accassor: input, :cookies, :env, (headers, :body, :status, :root; Z="\r\n"

det mathod_missing *a,&0;a.sAIrt LT a[@]==:render;s='ad. new({},selr)}

S-m. capture{send(*a,&b)}; s=n.capture{send( : Layout) {s}}i7/"_/i-a[9].to_s and
n.respond_to?:layowt;s end;def r s,b,h={};@status=s;headers.u(h) ;@dody=b
end;def redirect *a;r 382,'","'Location'=>URL(%a)end;def rd64 p=env.PATH

r 404, 4 {p} not Tound"end;def r560 k,m, x

r 580, P K} . A (m) "+ >0 (x.class] #{x.message): <aul>d{x.
backtrace.map{ | b] " <Ui>#{b)</U>" )} J</ul>/h3>"end ;def r501 m=Quethod

r 581, "%"#(m.upcase) not implemented®end;def to_a

[status,body, headers]end;def initialize r, e, m;@status,fmethod,@env,Gheaders,
@root=200,m,e,H['Content-Typea', "taxt/Ntml '] ,e. SCRIFT_WME. sud(/\/$/,.'")
@k=C.kp @.HTTP_COOKIE;q=C.qsp e.QUERY_STRING;€in=r;case e.CONTENT_TYPE

whenAr | \VAmultipart/Torm- . *boundary=\"7(["\";,]*)In

b/ (7:\r7\n| \A) #{ Regecp. quote™--#§1" ) (7: -- ) 7T\ r§/; until@in.eof?; Theii[ )

for 1 in€in;case \;when Z;break;when/"Content-D.+7: Torm-data;/

™h.u R[*$".scan(/(7:\s(\w+)="([*"]+)")/).Matten]

when/~Content-Type: (.+T)(\r$|\Z)/m: Th.type = $1 emd end; fn=Th.name

o=if Th.Tilename;o=Th.tempfile=TenpTile.new(:C);o0.bimode;else; Th="";and;s=§102
k='":1=@in. read(s*2) ;while 1;if(k<cl)m=b;0e$" .chomp

@in.seek(-$'.51ze,10: :5EEX_CUR) ;break end;oek.slicel(9...5);\~@in.read(s) end
C.qsp(fn,"& ', Th,q)if fa;Th.tempfile.rewind iT Th.is_a?H end;when
"application/x-www-Torm-urlencoded”: q.u(C.qsp(@in.read))end

@cookies ,Qinput-€Kk.dup,q.dup end;def service *a;@body=send gmethod,*a
headers['Set-Cooide' J=cookies.map{|K,v] "#{Kj=#{C.escape(v)}; path=i{sell/

"/ 1A vis@K[K]}-[nil]);self end;def to_s;"Status: #gstatus’|Z+(headers.inject(|
1HJe,0| [®o[1])].mep{|v]ac<(o[@]),v]*": "iT vilv.to_s.any?};a)*Z)}+I+Z1#gbody" end
end; X=module Controllers;@r=[];classccself;def r;@r end;def R *u;r-@r
Class.new{meta_def(:urls){u);meta_def(:inherited){|x| reex}}ond

def D p,&;r.mep{|K|K.urls.mep( | x| return(k. iostance_sethod(m) rescue nil)?
m,*$~[1..-1] ][5, 'rS01° m]LT pe-/NDXIN/T$/3): (1, " 14" ,p]

and;def M;def N;end;constants.map{|c|k=const_get(c)
k.send:include,C, Base, Relpers, Models  @r=[(k]+r AT r-[K]e=r
K.meta_def(:urls){["/#{c.downcase) ") }1if |k.respond_to?:uris}end emd;class I<R()
end;self end;classocselfl;def goes m

eval 5.gsub(/Camping/.m.to_s), TOPLEVEL BINDING end;def escape s
$.10_8.05W0 (/[ W.-]+/n){'V" +($&. unpack( "H2' *$&.512e) *'N' ) .upcase} . tr* ', "e'
end;def un s;s.tr("s'," ").gsub(/N{[\@a-T]{2})/in){[$1]).pack'R* ' }and

def gsp Q. 0="E; ", ymall, 2=ii{ ) ;m=proc{|_, 0, n|0. (R, &) rescue( [*0]<m) }
(qQ.to_s.split(/[#{d}]+ */n)-[""]).inJect((b,z=z,H[]) [€]){Ih,pIK,v=un(p).
split'=' ,2:h.u K.spUit(/I\NI\[]+/).reverse. inject(y] Iv}{IX,L|H[1,x]}, Em}end
def kp 5;0-Qsp 5, ", end;deT run r=$stdin, e=ENV; Y. W;e=ii[e. to_hashj;k,a, *a=X.D e.
PATH_INFO=un(® /9 {@.PATH_INFU}".gsub(/\/+/,"/')),
(e.REQUEST_METHOD| | "get" ) .downcase

kK.new(r,e.m).Y.service(®a); rescue=>x; X:: 1. new(r, e, "r560') .service k.m,x
and;def method_missing m,c,%a (.M k=X . const_get(c).mew STringlO.new,
HI'HTTP_HRST' , ", "SCRIPT_MAME', " ", "HTTP_COOKIE',"''],m.to_S
H{a.pop).each{|e,T|k.send"F{ej=" ,T}iT Hashe==a|-1]);k.s5ervice(*a)end end

module Views;include X, Helpers end;module Models;autoload:Base, 'camping/db’
def Y;:self;end end;autoload:Mab, 'casping/mab' end



%w[tempfile uri].map{|l|require 1};class Object;def meta_def m,&b; (class<<self
self end).send:define_ -mnsaa m,&b end end;module Camping; ;C=self
S=10.read(__FILE_ )rescue nil;P="<hl>Cam\\ping Problem|</hl><h2>%s</h2>*

class H<Hash
method_missing m, *a;m. to_s=-/=$/?selF[$" J=a[B]:a==[]?saelf[m.to_s]:super end

alias u mergel;undef id,type;end;module Helpers;def R c,*g
p,h=/\(.+7\)/,g.grep(Hash) ;g-=h;raise*bad route*unless u=c.urls.find{|x|
break x if x.scan(p).size==g.sizel&/*"#{x}\/7$/=~(x=g.inject(x){]|x,a|
x.sub p,C.escape((a[a.class.primary key]rescue a))})}

h.any?? u+*?"+h([8].map{|x|x.map{|z|C.escape z}*"="}*"&":u end;def / p

p[/~\//)7@root+p:p end;def URL c='/',*a;c=R(c, *a) if c.respond_to?:urls
c=self/c:c="7//"+Benv.HTTP HOST+c if cl[/"™\//1:URI ¢ end end:module Base

cn»nrtnnauuow"w:ﬁ:ﬁ.“noorwmw."o=<.":omaoww."voa<."mﬁwﬁ:m.nﬂoOﬁ“NIc/ﬂ/:-
def method_missing *a,&b;a.shift if a[@]==:render;m=Mab.new({}, self)
s=m.capture{send(*a,&b)}; s=m.capture{send(:layout){s}}if/* _/l~a[B8].to_s and
m.respond_to?:layout;s end;def r s,b,h={};@status=s;headers.u(h);@body=b
end;def redirect *a;r 362,'', 'Location’'=>URL(*a)end;def r464 p=env.PATH
r 404,P%"#{p} not found"end;def r500 k,m,x
r 500,P%"#{k}.#{m}"+"<h3>#{x.class x.message}: <ul>#{x.
backtrace.map{|b| "<li>#{b}</li>"}}</ul></h3>"end;def r501 m=@mnethod
r 501,P%"#{m.upcase} not implemented"end;def to_a
[status,body,headers]end;def initialize r,e,m;@status,@nethod,@env,g@headers,
@root=200,m,e, H['Content- 4<va ‘text/html'],e.SCRIPT_ NAME. sub(/\/$/,'"')
@k=C.kp e.HTTP COOKIE;q=C.qsp e.QUERY STRING;@in=r;case e.CONTENT TYPE
when®kr|\Amultipart/form-. *boundary=\"?([*\";,]+)|n
b=/(?:\r?\n|\A)#{Regexp.quote" - -#$1"} (?:--)?\r$/;until@in.eof?; fh=H[]
for 1 in@in;:case l:;when Z;break;when/*Content-D.+?: form-data;/
fh.u H[*$'.scan(/(7:\s{\w+)="([*"]+)")/).flatten]
when/~Content-Type: (.+?)(\r$|\Z)/m: fh.type = $1 end end; fn=Fh.name
o=if fh.filename;o=fh.tempfile=Tempfile.new(:C);o.binmode;else;fh="";:end;s=8192
k="'"';1=@in.read(s*2);while 1;if(k<<l)=~b;0<<$".chomp
@in.seek(-$'.size,I0::SEEK CUR) ;break end;o<<k.slicel(0®...s);1l=@in.read(s) end
C.qsp(fn,'&;',fh,q)if fn;fh.tempfile.rewind if fh.is_a?H end;when
“application/x-www-form-urlencoded": q. :gn gqsp(@in. read) )end
ogoxuou.ou:.x.nuﬂa a:v.a a:u end;def service *a; g&?mm:n @method, *a
headers['Set- noaruc._unooxuom.awa*_r <_.wﬁrwlﬁﬁn omnuuog<-v. unw:uuﬁuoﬂﬁx
"/"}if vi=@k[k]}-[nil];self end;def to _s;"Status: #@status#{Z+(headers. inject(|[
1){]a,0|[*0[1]].map{|v|a<<[o[O],v]*": "if v&lv.to_s.any?};a}*Z)+Z+Z}#@body"end
end ; X=module Controllers;@r=[];class<<self;def r;@r end;def R *u;r=@r
Class.new{meta_def(:urls){u};meta_def(:inherited){|x|r<<x}}end
def D p,m;r.map{|k|k.urls.map{|x|return(k.instance_method(m)rescue nil)?
[k,m,*$~[1..-1]]:[I,'r501' ,m]if p=-/"#{x}\/7$/}};[I,'r464',p]
end;def M;def M;end;constants.map{|¢|k=const_get(c)
k.send:include,C,Base, Helpers, Models;@r=[k]+r if r-[k]==r
k.meta_def(:urls){["/#{c.downcase}"]}if |k.respond_to?:urls}end end;class I<R()
end;self end;class<<self;def goes m
eval S.gsub(/Camping/,m.to_s),TOPLEVEL BINDING end;def escape s
s.to_s.gsub(/[* \w.-]+/n){'%'+($&.unpack('H2' *$&.size) *'%" ) .upcase}.tr' ', '+’
end;def un s;s.tr('+',' ').gsub(/%([\da-f]{2})/in){[$1].pack'H*" }end
def qsp q,d='&; "', y=nil,z=H[] ;m=proc{|_,0,n|o0.u(n,&m) rescue({[*0j<<n)}
q-to_s.split(/[#{d}]+ */n)-[""]).inject((b,z=z,H[])[0]){]|h,p|k,v=un(p).
split'=',2;h.u k.split(/[\]J\[]+/).reverse.inject(y||v){|x,1|H[1,x]},&m}end
def kp s;c=qsp s,';,'end;def run r=$stdin,e=ENV;X.M;e=H[e.to_hash];k,m, *a=X.D e.




Better Science Through Art

Richard P. Gabriel

Kevin J. Sullivan

IBM Research

Hawthorne, New York USA

us.ibm.com
rpg@
dreamsongs.com

Abstract

How do artists and scientists work? The same.
Categories and Subject Descriptors A.0 [General]
General Terms Design

Keywords Design, art, science, software engineering

L )

Prefrontal lightningbolt too lazy to chew the sphinx’s loudest eyelash
Not even if it shushes you with a mast of sneers

Down which grateful bankvault-doors scamper

Because of a doublejointedness that glows in the dark

Like a soliloquy of walnuts

Numbed by beaks of headless measuringtape

So the lubriciousness can tower in peace

Like a buzzsaw trapped in a perfumery of shrugs

Lemon

Or lime

Only a maze can remember your hair of buttered blowguns

From Nights of Naomi by Bill Knott [1]

e\

Art is strange. Art cannot be understood. The poet Rob-
ert Browning is reported to have said of a passage he wrote:

—  Kjs

University of Virginia
Charlottesville, Virginia USA
sullivan.kevinj@gmail.com

This is a sort of contemporary science which is more easily
understood than the nonsensical poem.

Don’t you think? Ah, but with training this is quite easily
understood. The poem, however—obviously no amount of
training, teaching, or learning will bring you to understand it.

Some other examples: a visual representation of a source
code svn log shows, clearly, the history of the program, where-
as the Jackson Pollock painting is clearly less understandable



"Art 15, in part, the practice of
intense and disciplined noticing of
details, of lLfe, of how the world
works and wn that way at least 1t
resembles science."”

Richard P Gabnel
Revin §. Sulliwan



What are we!



What are programmers!



Are we
Scientists’



Scientists

create knowledge

are problem driven

seek to understand and explain

design experiments to test the
theories

prefer abstract knowledge

rely on tacit knowledge



Are we
Engineers!



Engineers

create knowledge
are problem driven

seek to understand and explain

design experiments to test the
theories

prefer contingent knowledge

rely on tacit knowledge



Are we
Artists?



Artists

create knowledge, language,
alternative reality

are image or “piece” driven

seek to understand and explain

design devices (their pieces) to
explore the world and the self

prefer contingent knowledge

rely on tacit knowledge



Scientists

create knowledge

are problem driven

seek to understand and explain

design experiments to test the
theories

prefer abstract knowledge

rely on tacit knowledge

Engineers

create knowledge
are problem driven

seek to understand and explain

design experiments to test the
theories

prefer contingent knowledge

rely on tacit knowledge

Artists

create knowledge, language,
alternative reality

are image or “‘piece” driven

seek to understand and explain

design devices (their pieces) to
explore the world and the self

prefer contingent knowledge

rely on tacit knowledge



engineering

sclence - - art



How do we create knowledge?






Deduction

a—>b



Induction

a—>b



Abduction

a—>b



Guessing!?



Conceptual
and
Experimental



Science

Art

Concept Experiment
mathematician craftsperson
Einstein Darwin
waterfall engineer
Warhol 1970s Hacker
Picasso agile

live coders




“This is the full process of art—exploration, discovery, and then
verification or understanding—and it’s also the full process of
science. Naturally, it’s not a linear process but one with cycles of
explore-discover-understand within any of its steps.”

Richard P Gabriel
Revin . Sulliwan



“If we attempt to map the world of a story before we explore it,
we are likely either to

(a) prematurely limit our exploration, so as to reduce the amount
of material we need to consider, or

(b) explore at length but, recognising the impossibility of taking
note of everything, and having no sound basis for choosing what
to include, arbitrarily omit entire realms of information.

The opportunities are overwhelming.”

Peter Turchi









Preparation

e state the problem

e what do you know?
e what don’t you
know?

e study related
problems and their
solutions and evaluate
them

e then step away from
the computer, find a
hammock, and think

Evaluation

e figure out what's
good about the
solution

e figure out the
problems with the
solution, and solve
them too

e find alternative
solutions

e determine trade offs
between alternatives




‘(/,/4Way
motivation ~_
l Value

learn

!

expertise

l

confidence






“Play appears to be the bonobos’ key to problem-
solving, creatwity, forming connections, and
avording conflict.”

Isabel Behncke






'
’

He travelled
/smcz& TIME —/"
na }:el\}an of his own *
caretul woakmansh1p
& I
te find himself... .
' to 'F{no\ truth..










RUBY AND RA

, /’J_RUPEANcoNrro:..N
i

*Tj\()l.t,. -

S

SSKablra

ymme—i; T
; :




HHE

newline
next-1id




.,31..[
OND *

i) TR.

mmr@p@@@

vuwac. L
. = 11 mn?ouo;a K1

@m

'...

Io..~¢s4o“..[
,va»O‘\todn

‘Y4

sm

p»ax

.
¢ Yo d o
»

!

Vel @
©

uonip3
palTWI]

i S = S G
- il :

- S o W

>
-

)

)

wuu.ardulno.cc

. -

A

HNHL_OG IN

o

4

+

,~‘)00$4.r

04:

d...q.ﬂ

T

-

2 |

Pt

O Y

>y :

»
0¢-oo'
0.-

-

3 mzh”-...
= w;

8-

e

*a
rn
[ S

L S

. »
"Q-"-
- Ses

e f e

<3 o
SR

.'n.a -

._'_ggs“,.‘

Ly

yv 3

b

PR e S (. o

‘1“050¢4‘-'Q‘

, b 8 ¥ Yuatd ;_..f—‘

¢ ..









E
c.,..tf-d & Spritel ‘ AN @ @

CTA\TTTPITYT-TN\NT
Numbers

Variables

}

1‘:3:; o
when ‘:'Ir—*:" clicked

when space |key pressed
when Spritel clicked

\wait @) secs

forever

repeat (0

fadcnce]_] e e

ﬁn;)adcast | and wait

m_l— . ;§

Spritel

2 costumes

e 1 -




N

(B) Cancel
@ Select Tile

gamepad







We need to cultivate
tacit knowledge

practice & discipline and
being able to
notice deeply

as artists do



Thank you

@samaaron
http://sam.aaron.name
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