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Digital Humanities

Critical Code / Software Studies

expanding our concept of
what code we critique & how



the question:

what does it mean to
study software and
criticize code!?



further,

what is possible when

performing critiques of
procedure &
specification?



let’s consider a variety of

programmer-level
representations



many starting points, but let’s begin with a

focus on three paradigms



SOURCE NATURAL VISUAL

NATURAL PATCHAND
IMPERATIVE LANGUAGE FLOW CONTROL
PROGRAMMING PROGRAMMING PROGRAMMING



SOURCE

IMPERATIVE
PROGRAMMING

[FLNCLUdE <CONLO.I>
#include <string.h>

#define FULLSCREEN 512
char buf[FULLSCREEN+1];

#include "cold.h"
#include "joy.h"

char * patc="\n\rPress any key to continue

char move(char now){

char k;

if(Up[now]==0) Up[now]=now; //if key UP
@ page

NATURAL

NATURAL
LANGUAGE
PROGRAMMING

whileCk=joyinput(){

/7 if (now=0 && k==JOY_UP) return
if(k==JOY_A &RA[now]) return A[
if(k==JOY_B  &&B[now]) return B[
1f(k==JOY_SEL &&Select[now]) return
if(k==JOY_STA &&Start[now]) return

if(k==JOY_UP &&Up[now]) return Up[i
if(k==JOY_DN &&Down[now]) return
if(k==JOY_LF &&Left[now]) return Lef
if(k==JOY_RT &&Right[now]) return Ri

¥
void clsQf{
waitvblank();

The castle exterior is scenery in
the drawbridge. The printed name of
the castle exterior is "castle".
Understand "tower" or "tower" or
"drawbridge" or "bridge" as the
castle exterior. The description is
"The drawbridge looks longer than
it actually is; the towers are so
high that the tops are lost in
cloud, and looking east or west,
you cannot see the furthest extent
of the walls. An optical illusion:
it is smaller inside.

Probably."

The iron-barred gate is a door. "An
iron-barred gate leads [gate
direction]." It is north of the
Drawbridge and south of the
Entrance Hall. It is closed and
openable. Before entering the
castle, try entering the gate
instead. Before going inside in the
Drawbridge, try going north
instead. Understand "door" as the
gate.

After opening the gate:

clrscr();

say "You shouldn't be able to

VISUAL

PATCHAND

FLOW CONTROL

PROGRAMMING

incoming MIDI lnidiin
data, dyte-dy-dyte " |
Ic.ptu

step through [—
[E3 ewteo pidipr

metro 125

next

— |

lmiditor

— ]
midiout




SOURCE

IMPERATIVE
PROGRAMMING

[FLNCLUdE <CONLO.I>
#include <string.h>

#define FULLSCREEN 512
char buf[FULLSCREEN+1];

#include "cold.h"
#include "joy.h"

char * patc="\n\rPress any key to continue

char move(char now){
char k;
if(Up[now]==0) Up[now]=now; //if key UP
@ page
whileCk=joyinput(){

/7 if (now=0 && k==JOY_UP) return
if(k==JOY_A &RA[now]) return A[
if(k==JOY_B  &&B[now]) return B[
1f(k==JOY_SEL &&Select[now]) return
if(k==JOY_STA &&Start[now]) return

1fCk==JOY_UP &&Up[now]) return Up[
if(k==JOY_DN &&Down[now]) return
if(k==JOY_LF &R&Left[now]) return Lef]
if(k==JOY_RT &&Right[now]) return Ri

}
void clsQf{
waitvblank();
clrscr();




SOURCE

IMPERATIVE
PROGRAMMING

[FINCLUdE <CONLO.T>
#include <string.h>

#define FULLSCREEN 512
char buf[FULLSCREEN+1];

#include "cold.h"
#include "joy.h"

char * patc="\n\rPress any key to continue

char move(char now){

char k;
if(Up[now]==0) Up[now]=now; //if key UP

@ page

whileCk=joyinput()){
/7 if (now=0 && k==JOY_UP) return now
if(k==JOY_A &8A[now]) return A[no|
if(k==JOY_B &&B[now]) return B[nof
if(k==JOY_SEL &&Select[now]) return
if(k==JOY_STA &&Start[now]) return
1f(k==JOY_UP &&Up[now]) return Up[no|
if(k==JOY_DN &&Down[now]) return Dow|
if(k==JOY_LF &R&Left[now]) return Lef]
if(k==JOY_RT &&Right[now]) return Ri

}

void clsQf{
waitvblank();
clrscr();

prototypical
or stereotypical
code



#include <conio.h>
#include <string.h>

#define FULLSCREEN 512
char buf[FULLSCREEN+1];

#include "cold.h"
#include "joy.h"

char * patc="\n\rPress any key to continue ...";

char move(char now){
char k;
if(Up[now]==0) Up[now]=now; //if key UP not used ,use it to restart
@ page
whileCk=joyinput()){
/7 if (now==0 && k==JOY_UP) return now; //patch for the @ page
ifCk==JOY_A &RA[now]) return A[now];
if(k==JOY_B &&B[now]) return B[now];
1f(k==JOY_SEL &&Select[now]) return Select[now];
1f(k==JOY_STA &&Start[now]) return Start[now];
1fCk==JOY_UP &&Up[now]) return Up[now];
1f(k==JOY_DN &&Down[now]) return Down[now];
1f(k==JOY_LF &RLeft[now]) return Left[now];
i1f(k==JOY_RT &R&Right[now]) return Right[now];

}
void clsQ{
wrt vl Aank N -



#include <conio.h>
#include <string.h>

#define FULLSCREEN 512
char buf[FULLSCREEN+1];

#include "cold.h"
#include "joy.h"

char * patc="\n\rPress any key to cq

char move(char now){
char k;
if(Up[now]==0) Up[now]=now; //i}
@ page
whileCk=joyinput()){

/7 if (now=0 && k==JOY_UP) ret
if(k==JOY_A &ZA[now]) rety
if(k==JOY_B &&B[now]) rety
1f(k==JOY_SEL &&Select[now]]

if(k==JOY_STA &&Start[now])
1f(k==JOY_UP &&Up[now]) retu
1f(k==JOY_DN &&Down[now]) re
1f(k==JOY_LF &&Left[now]) re
1f(k==JOY_RT &&Right[now]) r

}
void cls(O{
wi vl Aank N -

Y olV] {e

OPERATION / DATA

CONCISION

REPETITION

EMPHASIS ON SYNTAX

SPECIALIZED VOCABULARY

COMMENTS




#include <conio.h>
#include <string.h>

#define FULLSCREEN 512
char buf[FULLSCREEN+1];

#include "cold.h"
#include "joy.h"

char * patc="\n\rPress any key to cq

char move(char now){
char k;
if(Up[now]==0) Up[now]=now; //i}
@ page
whileCk=joyinput()){

/7 if (now=0 && k==JOY_UP) ret
if(k==JOY_A &ZA[now]) rety
if(k==JOY_B &&B[now]) rety
1f(k==JOY_SEL &&Select[now]]
if(k==JOY_STA &&Start[now])

1f(k==JOY_UP &&Up[now]) retu
1f(k==JOY_DN &&Down[now]) re
1f(k==JOY_LF &&Left[now]) re
1f(k==JOY_RT &&Right[now]) r

}
void cls(O{

wi vl Aank N -

“source”
a point of
departure




SOURCE

IMPERATIVE
PROGRAMMING

[FLNCLUdE <CONLO.I>
#include <string.h>

#define FULLSCREEN 512
char buf[FULLSCREEN+1];

#include "cold.h"
#include "joy.h"

char * patc="\n\rPress any key to continue

char move(char now){
char k;
if(Up[now]==0) Up[now]=now; //if key UP
@ page
whileCk=joyinput(){

/7 if (now=0 && k==JOY_UP) return
if(k==JOY_A &RA[now]) return A[
if(k==JOY_B  &&B[now]) return B[
1f(k==JOY_SEL &&Select[now]) return
if(k==JOY_STA &&Start[now]) return

1fCk==JOY_UP &&Up[now]) return Up[
if(k==JOY_DN &&Down[now]) return
if(k==JOY_LF &R&Left[now]) return Lef]
if(k==JOY_RT &&Right[now]) return Ri

}
void clsQf{
waitvblank();
clrscr();




NATURAL

NATURAL
LANGUAGE
PROGRAMMING

The castle exterior is scenery in
the drawbridge. The printed name of
the castle exterior is "castle".
Understand "tower" or "tower" or
"drawbridge" or "bridge" as the
castle exterior. The description is
"The drawbridge looks longer than
it actually is; the towers are so
high that the tops are lost in
cloud, and looking east or west,
you cannot see the furthest extent
of the walls. An optical illusion:
it is smaller inside.

Probably."

The iron-barred gate is a door. "An
iron-barred gate leads [gate
direction]." It is north of the
Drawbridge and south of the
Entrance Hall. It is closed and
openable. Before entering the
castle, try entering the gate
instead. Before going inside in the
Drawbridge, try going north
instead. Understand "door" as the
gate.

After opening the gate:
say "You shouldn't be able to




The castle exterior is scenery in
the drawbridge. The printed name of
the castle exterior is "castle".
Understand "tower" or "tower" or
"drawbridge" or "bridge" as the
castle exterior. The description is
"The drawbridge looks longer than
it actually is; the towers are so
high that the tops are lost in
cloud, and looking east or west,
you cannot see the furthest extent
of the walls. An optical illusion:
it is smaller inside.

Probably."

The iron-barred gate is a door. "An
iron-barred gate leads [gate
direction]." It is north of the
Drawbridge and south of the
Entrance Hall. It is closed and
openable. Before entering the
castle, try entering the gate
instead. Before going inside in the
Drawbridge, try going north
instead. Understand "door" as the
gate.

After opening the gate:
say "You shouldn't be able to
open it, heavy as it is, but it




The castle exterio
the drawbridge. 1
the castle exteri
Understand "towe NLP
"drawbridge"” or '
castle exterior.
"The drawbridge 1
1t actually 1is; {
high that the toy
cloud, and lookir
you cannot see tf EXPRESSIVE POWER
of the walls. An
1t 1s smaller 1ins

ACCESSIBILITY

Probably."

The iron-barred ga
iron-barred gate
direction]." It 1is
Drawbridge and sc
Entrance Hall. If
openable. gefore|  IMITATION OF COMPLEXITY
castle, try enteq
instead. Before ¢
Drawbridge, try ¢ OVERDETERMINATION
instead. Understc
gate.

After opening the
say "You should
open it, heav]

E*ARE VN M s e Ao




The castle exterio

the drawbridge. 1
the castle exteri
Understand "towe
"drawbridge"” or '
castle exterior.
"The drawbridge 1
1t actually 1is; {
high that the toy
cloud, and lookin
you cannot see th
of the walls. An
1t 1s smaller 1ins

Probably."

The iron-barred ga
iron-barred gate
direction]." It 1is
Drawbridge and sc
Entrance Hall. I{
openable. Before
castle, try enteq
instead. Before ¢
Drawbridge, try ¢
instead. Understq
gate.

After opening the
say "You should

open it, heav)

E*ARE VN M s e Ao

the problem:
abstraction
and depth




The castle exterio :

the drawbridge. 1 W IC O We
the castle exter:
Understand "towe
"drawbridge" or & 7
castle exterior. I nte r ret

"The drawbridge 1 ~
1t actually 1is; {
high that the toy
cloud, and lookin
you cannot see th
of the walls. An
1t 1s smaller 1ins

the code!

The iron-barred ga
iron-barred gate
direction]." It 1is
Drawbridge and sq
Entrance Hall. If
openable. Before
castle, try enteq th
instead. Before ¢ O r e
Drawbridge, try ¢
instead. Understq

compiler?

After opening the
say "You should
open it, heav)

E*ARE VN M s e Ao




The castle exterio

the drawbridge. 1
the castle exteri
Understand "towe
"drawbridge"” or '
castle exterior.
"The drawbridge 1
1t actually 1is; {
high that the top
cloud, and lookin
you cannot see th
of the walls. An
1t 1s smaller 1ins

Probably."

The iron-barred ga
iron-barred gate
direction]." It 1is
Drawbridge and sc
Entrance Hall. If
openable. Before
castle, try enteq
instead. Before ¢
Drawbridge, try ¢
instead. Understq
gate.

After opening the
say "You should

open it, heav)

E*ARE VN M s e Ao

implied reader
VS.
explicit reader




NATURAL

NATURAL
LANGUAGE
PROGRAMMING

The castle exterior is scenery in
the drawbridge. The printed name of
the castle exterior is "castle".
Understand "tower" or "tower" or
"drawbridge" or "bridge" as the
castle exterior. The description is
"The drawbridge looks longer than
it actually is; the towers are so
high that the tops are lost in
cloud, and looking east or west,
you cannot see the furthest extent
of the walls. An optical illusion:
it is smaller inside.

Probably."

The iron-barred gate is a door. "An
iron-barred gate leads [gate
direction]." It is north of the
Drawbridge and south of the
Entrance Hall. It is closed and
openable. Before entering the
castle, try entering the gate
instead. Before going inside in the
Drawbridge, try going north
instead. Understand "door" as the
gate.

After opening the gate:
say "You shouldn't be able to




VISUAL

PATCH AND
FLOW CONTROL
PROGRAMMING

S0

makenote 64 125

u step through :
the table
<= 8]
gate |




Max/MSP

incoming MIDI
data, dyte-by-byte

0| [1] ster throwgh
the table

capture pitch bend
to paste into a table

semitones

sxformat 240 67 16 4
3 / is $i1 ¥ 13 /7 247

DX7 piteh bend range



VISUAL

Max/MSP

incoming MIDI
data, Dyte-by-byte

SPATIAL RELATIONSHIPS

0 1 step tm\'gh
the tadle

metro 125

SELF-REPRESENTING

next

TRACED RATHER THAN READ

A CLOUD OF BLACK BOXES




how do we

a graphic

i specification?

visual
literacy!?




SOURCE FLOW

sequence space

literacy visual literacy

write map / graph




VISUAL

putting visual programming in context:

procedural flow in visual art



VISUAL

incoming MIDI midiin a
data, Dyte-by-byte
capture |
[ 2
]:mro 125| speedlim 25
next
INFOVIZ ‘ te [rovee 1] | [captore 128] MAPS
table | o e
=l
J
— A o
[pack |
midiformat l°
piteh bey
O

SCRIPTS COMICS GUIs



VISUAL

incoming MIDI  [midiin a
data, Dyte-dy-byte Neptunes

step through —
@ th?t .n‘"g ruxdxpu'so I

]
metro 125
I (= 8]
next
| |gate |[route 1| | |capture 128]
table capture pitch bend
%O_JI to paste into a table

makenote 64 125
[ — @ semitone:
[pack |

CarlCraig
sxformat 240

|/
Timbaland() 4Hero
Widiformat 1 |3 /s $i1 ¥

DX7 piteh bey "

~
I
»

¥ A4

ou YOUR
CYAN'T HEART IS
MOVE.

=

You YoU
FEEL (ANT
PEACEFUL, |8 SCREAM.

i

YOU
STARE INTO
THE DARK.

POUNDING.

}

1oy
1 o

i
YOU REALIZE

H - YOU ARE
YOU LIE STILL. 1 NOT AWAKE
v




revalence of nodemaps in visualization art

bra Dgidson
david.gortei@e

VisualComplexity.com (2008)



subway map remix art: specifying transitions

T — - MAYOR OF LONDON Transport for London
'

British folk Blues & Country © Transport for London

Dorian Lynskey’s “Going Underground” (2006)




The

Kevin Saunderson Yardbirds

Juan Atkins The Animals

The Led
Wilco Band Zeppelin

Buffalo The TheFlying  Gram TheRolling The Who Prince
pringfield Byrds Burrito Parsons

Brothers
ash

Donovan ( ]

Traffic
Husker DU

The SmallFaces

River Thames

The Creation Rick James (|

The Zombies

Tintern Abbey

Dorian Lynskey’s “Going Underground” (2006)



flowchart / directed graph as CYOA narrative

HEART IS
POUNDING.

STARE INTO THEN |
THE DARK. [ YOU LIE STILL., 4

v

from Bill Barker’s SCHWA



EGBG
Counter-script




visual flow specifies the protocol of performance

announcement 1o sena In

Start asking right after

first question is asked

To whom am | speaking? Could you spell your name for me?

Could you tell me how you found this phone number?
Oh, this way

And is this your full time job? = What else do you do for living?

v V V v
full time | am a housewife/houseman | | study | | have another job

Nice, what do you study? Nice, what exactly?

That's funny, my neigh-
bour does the same thing

Do you also live in ...7 (add your place of residence)
\',P

Incredible I yes no, in
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document mapping to trace branching paths

House of Leaves: mapping the labyrinth (2008)



comic links complex backstories with paths

éoll a
HHTRL

< IS S
. 2 ‘-!
I’ I\ .. : m ‘\ :‘ ‘;B‘
g o) ‘l.!“ ‘(‘\ - r
VAU G i .!-53!'.33!_.’
Yo TR N

[t S

Chris Ware’s Jimmy Corrigan [detail]



branching comic connects choices with paths

-""luuh‘li';':‘nm I,

Jason Shiga’s Meanwhile



branching comic embeds choices in a grid

PROMISE ME YOU | | SHE DIDN'T SAY MAN, ARE THESE
WON'T DRINK AND | | ANYTHING ABOUT STRONG !

5, CARL, 1 ‘r
s.;"-‘f *‘
U

SHE DIDN'T SAY [ WHEW? THAT )
ANYTHING ABOUT WAS CLOSES

DRINKING AND v
DRAWING! prtd g QO
7 \ S
ki ¢ e

>

&

WELL,.. HE AINT 1/ weo | | X CAN'T COPE WITH ]
WEARIN' ORANGE!, Y A |THE GUKT TM 4
, GOING TO K/EL W

Fs MYSELF /g

Scott McCloud’s Carl [detail]



a variety of ways to signify
sequence,
relation, &
procedure



what techniques do
flow art &

flow programming
have in common!
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branching comic connects choices with paths

-""luuh‘li';':‘nm I,

Jason Shiga’s Meanwhile



Max/MSP

SRATIRG S

data, byte-by-hyte

ﬂ n step through
the table

metro 125 : speedlim 25

capture 128

capture pitch bend
to paste into & table

goto 0

— PO | semitones

sxformat 240 &7 16 4

3 /is $i1 ¥ 13 7 247

D7 pitch bend range

Miller Puckette / Cycling74’s Max /| MSP
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Path elements

{ Technorati APIKey,op 2/ =ltd! [ String Builder
URL Builder Name:technorati_api_key String
Base: hitp:/api flickr.com/ Prompt: Technorati APl Key, of http:/Mww.youtube
Path elements Position: 2
Default:
Debug:

Query parameters

Query parameters
tags

format

" URL Builder 2/=ltd' [ URL Builder 2i=ltd! [ URL Builder
Base: http://del.icio.us/rss, Base: http://api.technorati Base:
Path elements Path elements Path elements

Query parameters Query parameters
Query parameters key :

tag

Fetch Feed ] format
URL

" Fetch Feed 2l=ltd| [ Fetch Feed 2/=ltd| [ Fetch Feed
input feed URL URL URL

" Loop
For each in input feed
" String Builder
String

Yahoo! Pipes




_"lmaqe Importer

‘Image Importer

:'lmage Importer

Interpolation

flnput Splitter

Quartz Composer (OS X)




Jason Shiga’s Meanwhile

‘Image Importer

‘Image Importer

Quartz Composer (OS X)
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PROMISE ME YOU || SHE DIDN'T SAY. v [I] AR, ARE THESE
WON'T DRINK AND | | ANYTHING NG
DRIVE, CARL, S TRONG.

P o WHEW? THAT
ANYTHING 5 p
DRINKING AND WAS £L05€.
ORAWING! > \

« V {SHE SAVED Y,
A MY LIFET ]

WELL,.. HE AINT | [MOMY SHe SAVED 1 [x cmg;'r (/'_09,5 WITHY
WEARIN' ORANGE!, 7 YA |THE GUILT, T™M
: A GOING TO K/EL
C ! SR = | MYSELF/

Scott McCloud’s Carl [detail]
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Scott McCloud’s Carl [detail]

'.EJM | 1_5M 20M

Carnage Heart: robot program [detail]




.. cartesian programming’ ....
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PATH esoteric / weird programming language



‘¢

the PATH interpreter follows a
path of instruction symbols
which make up a program. The
program can go up, down, left
and right, and can also overlap
itself. Also, the interpreter simply
skips over any characters that

aren't valid instruction symbols. ’o
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Start the program here,

End the program.
Turn 90 degrees without crossing line.
Turn 90 degrees without crossing line

Increment
Decrement
Jump over

heading right.

the current memory cell.
the current memory cell.
the next symbol.

Output a character from current memory.

Input a c
Move to t
Move to t

ne prev1ous

If current memory 1is
If current memory 1s
If current memory 1is
If current memory 1is

turn
turn
turn
turn

naracter from current memory.
ne next memory cell.
memory cell.
not 0,
not 0,
not 0,
not 0,

up .
left.
right.

down.



PATCH GRID

objects directions

sequences aXesS

relationships spatial relations




conclusion



SOURCE

IMPERATIVE
PROGRAMMING

[FLNCLUdE <CONLO.I>
#include <string.h>

#define FULLSCREEN 512
char buf[FULLSCREEN+1];

#include "cold.h"
#include "joy.h"

char * patc="\n\rPress any key to continue

char move(char now){

char k;

if(Up[now]==0) Up[now]=now; //if key UP
@ page

NATURAL

NATURAL
LANGUAGE
PROGRAMMING

whileCk=joyinput(){

/7 if (now=0 && k==JOY_UP) return
if(k==JOY_A &RA[now]) return A[
if(k==JOY_B  &&B[now]) return B[
1f(k==JOY_SEL &&Select[now]) return
if(k==JOY_STA &&Start[now]) return

if(k==JOY_UP &&Up[now]) return Up[i
if(k==JOY_DN &&Down[now]) return
if(k==JOY_LF &&Left[now]) return Lef
if(k==JOY_RT &&Right[now]) return Ri

¥
void clsQf{
waitvblank();

The castle exterior is scenery in
the drawbridge. The printed name of
the castle exterior is "castle".
Understand "tower" or "tower" or
"drawbridge" or "bridge" as the
castle exterior. The description is
"The drawbridge looks longer than
it actually is; the towers are so
high that the tops are lost in
cloud, and looking east or west,
you cannot see the furthest extent
of the walls. An optical illusion:
it is smaller inside.

Probably."

The iron-barred gate is a door. "An
iron-barred gate leads [gate
direction]." It is north of the
Drawbridge and south of the
Entrance Hall. It is closed and
openable. Before entering the
castle, try entering the gate
instead. Before going inside in the
Drawbridge, try going north
instead. Understand "door" as the
gate.

After opening the gate:

clrscr();

say "You shouldn't be able to

VISUAL

PATCHAND

FLOW CONTROL

PROGRAMMING

incoming MIDI lnidiin
data, dyte-dy-dyte " |
Ic.ptu

step through [—
[E3 ewteo pidipr

metro 125

next

— |

lmiditor

— ]
midiout




SOURCE FLOW

sequence space

literacy visual literacy

write map / graph
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PATCH GRID

objects directions

sequences aXesS

relationships spatial relations




there is no one type of
code to criticize



every logic of specification
IS Its own
paradigm for critique



Jeremy Douglass
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