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Essay #3

1. Robert Horn (1998) has witten extensively on what he calls
"visual language.” In this work he characterizes visual |anguage,
conpares it to Egyptian hieroglyphics, accounts for its energence
through its use in comerce and technol ogy, and di scusses severa
key figures in the history of visual |anguage. | shall tackle each
of these topics in turn.

Vi sual | anguage is first contrasted with visual art. Horn expl ai ns
that w thout words and shapes being integrated with an i mage, the
image is "nerely" art. Wrds are thus, as he says, essential to

vi sual | anguage. They help fix the meanings of the inmages that
acconpany them and provide context. They also permt us to talk
about (or wite about) the systens of visual |anguage, so that
they can be | earned, studied and revised. Visual |anguage thus
does not replace ordinary |anguage, but supplenents it with new
features. Wrds alone are also not sufficient for visual |anguage.
A "picturesque" passage froma novel may be great literature, but
it is not visual |anguage, Horn says, unless it includes literal
shapes and images. Finally, shapes by thenselves are at best
suggestive. A drawi ng of sone nodes and |inks can suggest a

hi erarchy, but nothing specific. A few words would tell the viewer
what it was about, e.g.: a classification of organi sns by descent;
a geneal ogical chart; a file systemin a conputer setup

Horn al so clainms that the ancient Egyptian hieroglyphic system
share sone features with contenporary visual |anguage. He first
expl ai ns that sonme common under st andi ngs of hierogl yphics are
false. For instance, it is commonly believed that the systemis
pi ctographic. This is not the case; very few synbols resenbl e what
they stand for. Instead, the hieroglyphic system had ideographs
and phonograns, nuch as contenporary visual |anguages do.

| deographs are synbols that represent whole concepts (in this
case, typically of actions) rather than synbols that stood for
sounds - which is what phonograns do. The Roman al phabet used in
English is a phonographic systemof signs. The difficulty in

interpreting hieroglyphics was the m xture (in the same docunent)
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of these different kinds of signs. But it is precisely this
conmbi nation that nmakes for a visual |anguage in Horn's sense.
Furthernore, as he illustrates, hieroglyphics also have

nodi fication synbols that change the status of synbol from
phonograph to ideograph. This is much |ike how a P used on a
par ki ng synbol in our culture is transforned by context and the
shape surrounding it from phonograph for the \p\ sound to an

i deograph for "parking permtted here.” Finally, the Egyptian
system al so nade use of scale, another feature of contenporary
vi sual | anguage. In contenporary uses, different sizes can show
rel ative inportance, or represent relative magnitudes of sone
property. In hieroglyphics, the distinction between nanes invol ved
and a scene, or, in other words, details and their situation are
SO represent ed.

Horn al so traces the history of visual |anguage through its

i ncreasing use in comerce, scholarship and technol ogy. He does
this in three ways. The first of these is a textual description,
explaining that the need to see at a glance "the big picture” in
many areas of human activity is the basic notivation behind the
energence of visual |anguage. Second, he has several illustrations
(in visual | anguage) of this energence. One of these is a sort of
stylized flowhart (pp. 15-16) that shows how various cul tural
events such as the increase in the use of personal conputers, the
huge data streans fromsatellites, and the world w de spread of
television |l ead towards this emergence. Another illustration

whi ch goes on for many pages, is an annotated tineline of the
devel opnent of aspects of visual |anguage. These range fromthe
earliest known data recording to the invention of the world w de
web. Third, we find interspersed with the annotated tineline
detail ed case studies (e.g. of Priestley's charts of biographica
timelines) that elucidate in greater depth many of the key

devel opnents. Horn has thus used visual |anguage in his

expl oration of the history of this famly of artefacts.

Exam ning three key figures in the history of visual |anguage that
Horn di scusses will allow us to further see how Horn shows its
devel opnent through commerce, schol arship and technol ogy. | shal
focus on Horn's take on Priestley, Playfair and Topffer.
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As noted above, Priestly is credited by Horn with inventing the
bi ographical tinmelines. Priestly constructed these tinelines to
illustrate the lifetimes of various fanobus people. Hi s notivation
was to represent an abstract concept: time. One axis of the chart
represented one tenporal feature, duration. The other axis
represent ed coexi stence, as nmany of the people on his chart |ived
at sone of the same times. By "spatializing" this concept he was
able to turn it into sonmething we have better grasp of. This in
turn served its role in Priestley's teaching.

Playfair's work was al so inportant in the devel opnent of visual

| anguage. An econom st by profession, Playfair needed ways of

di spl ayi ng nunerical data. To this end, he invented the pie chart
(called by hima divided circle), a |lot of the nethodol ogy behind
the time series, and worked on nmuch of the precision behind the
nodern bar chart. Each of these "spatializes" an inpossible to
visualize magnitude. A too large to visualize area (the area of a
territory in the United States) becones the area on a pie chart,
one that one can see and grasp. The national debt of England
cannot easily be seen either (particularly when it a past
quantity), but by representing it as a line on a graph agai nst an
axi s representing the passage of tine one can conpare it to other
val ues and observe trends and changes. The bar chart that Playfair
perfected also allows us to visualize hard to grasp quantities

i ke prices. None of these innovations work w thout the

conmbi nation of visual elenments such as lines and areas as well as
wor ds and nunbers annotating them For instance, a pie chart with
no | abels is just a circle divided into sectors.

The third of the individuals (and the last I will nmention) Horn
di scusses is the artist and storyteller Rudol phe Topffer. Topffer
is regarded as the father of the com c book, the children's
illustrated story and the visual novel. In particular, he

pi oneered the use of multiple panels, the show ng of novenent by
use of said panels, the overlaying of simlar materials to al so
depi ct novenment, and finally, by assumi ng that his readers would
be able to fill in the gaps between the franmes and their draw ngs
with their own inmagination and recollection on their experience.
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Toppfer's work showed how one can comunicate a | arge portion of

i deas by saving on words and letting illustrations "speak for

t hensel ves." As required for Horn's understanding a sni ppet of
text contextualizes the drawing, and the rest of the details of
the scene and plot are filled in by the illustration. Further, by
drawi ng upon the reader's inmagination to fill in the gaps between
panel s, Toppfer has thus devel oped anot her key feature of nobdern
vi sual |anguage, nanely the inportance of visual imagination.

2a)
Cont enporary studi es of comuni cation can be divided into cultura
and technological. | associate the nodels of Shannon and Waver

with the latter and Schramcmmwith the former, and di scuss each in
turn here, primarily follow ng Tannebaum (1998).

Shannon- Weaver conmmuni cation (or "information") theory cones out
of a problemin electrical engineering. W wish to represent and
send data of sone kind. This representation is purely syntactica
and centers around the key concept of "information.” This should
be taken as described axiomatically by the theory: every day uses
of the word are not what he had in mnd and may in fact hinder
under st andi ng of what the contents of this famly of theories is
about. In particular, as Tannebaumis to remnd us, it should not
be conflated with neaning. The unit of information in this sense
is the bit.

This information originates froma source, formng a nessage,
which is what we want to be transmtted. This passes to a
transmtter, which produces a signal that (hopefully), perhaps
perturbed by noise, arrives through a channel at a receiver which
then gets translated into a suitable format for the destination. A
key par of this nodel is the recognition of noise. Noise is any
feature of the signal which was not intended by the source.
Thermal and quantum fluctuations, electrical interference, etc.
may cause noise in the signal. Shannon-Waver infornmation theory
studi es what has to be done to insure certain degrees of fidelity
in the received nessage given certain |ikelihoods of noise.

This | eads to a fundanental property elucidated by the theory.
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This is the signal/noise ratio, the ratio of what was sent by the
transmtter to what noise was introduced in the channel.

Si nce Shannon-\Waver's account is purely syntactical, it is felt
that in sone human contexts its |lack of elucidation of meaning
(and hence semantic information) it |eaves out sonething

i mportant. Schramm attenpted to build upon Shannon-Waver and add
details to the nodel to account for semantic and pragmatic
properties of conmmunication.

The key features that Schramm added to the nodel were: feedback

| oops, fields of experience, and rol e exchangeability. Schranm
starts by placing a encodi ng and decodi ng nmechani smin both the
source and the destination. In addition, he adds an interpreter to
each. Each of these "agents" also has a nenory, i.e. each signa
("sign") presented is interpreted in ternms of the present context
and prior experience. This nenory is capable also influencing the
signal sent in response.

By placing an encodi ng and decodi ng nechanismin both parties of

t he communi cati on, Schranmm postul ates that each party is in sone
sense equivalent to the other. Both are allowed to be senders and
recei vers of signals. (Tannebaum cones close to making it sound
like this is rather new, | amnot sure that is correct: Shannon or
Weaver woul d just suggest that one build in such into one's
device, and the nodel considers one transaction at a tine. There
IS no reason to suppose they neant that the devices in question as
a whol e could not have both features.)

Fi el ds of experience are essential in Schramm s nodel. These are
semantic and pragnmatic features (e.g. of a |anguage, but also
gesture, etc.) that the two agents share in order to communi cate.
Oten tinmes when these do not overlap as nuch as one would |ike,
t he comuni cators nust resort to anal ogi es and exanples to
conmmuni cate successfully until they |l earn nore of the concepts
shared by the other. Hence the degree to which there is
intersection between the fields of experience is the degree to
whi ch the conmuni cators share neani ngs (understood senmantically
and pragmatical ly) of words.
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A feedback | oop, rem niscent at |east qualitatively of the work of
W ener, consists of a mechanism by which the originator of a
nmessage may al so act as a recipient of a nessage which originates
directly fromhis first message. These feedback mechani snms need
not take place in the | anguage proper - instead they may be done
with body | anguage. There is also a feedback |oop directly back
from what a comunicator says and what she is to say next. W use
this when we want to correct m stakes in what we have spoken, etc.

As noted, Schramm pl aces a good deal of enphasis on feedback in
his nodel. From Tannebaum s presentation it seens to be that
Schranm s understandi ng of this process was strictly qualitative'.
Despite this, there is a well-established quantitative theory of
feedback. This is the field of cybernetics. Wener is the
originator of this term after the greek word for steersman. This
t heory can nodel everything fromthe Watt governor, to sone
aspects of conputing devices to sone features of organisns. It is
thus both nore broad a field in sone respects and a narrower one
in others. (This is not surprising: many fields in science and

t echnol ogy have partial overlaps.)

W ener's understanding of the field he created involves the
description of what it studies is "attenpts to control entropy

t hrough feedback." (2001 [1954], pp. 54.) He explains howin
information theory, entropy (as opposed to order) is a neasure of
di si nformati on, and communi cations with feedback attenpt to
mnimze this entropy. However, it nust be noted that his

i nvocation of G bbs, one of the key figures in the study of

t hernodynami cs, is possibly deeply confused. Entropy in the
Shannon- Weaver information-theoretic sense, which Wener is

' A perusal of Schranm s original (1965 [1954]) article bears this out.
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di scussing, differs greatly? fromthe therndynanm c sense of

ent ropy which G bbs worked on and is said to al ways increase.
(Note that Wener explicitly mentions this feature of

t her nrodynam c entropy on pp. 50 of the article.) It is true that
one can mnimze entropy in the information (comunication)-

t heoretic sense with feedback nechani sns. To mnimze

t her nrodynam c entropy changes requires a different sort of
approach, and taken globally it cannot be done. The latter is just
a qualitative statenent of the second | aw of thernodynam cs:

dSJniverse 2 O '

4b)

Spinello (forthcom ng) suggests that root source of the probl em of
copyright infringenent in "cyberspace" is the nature of digital
information. This allows for many works, previously available in
only one format, to be reproduced in unlimted quantities of
(near) perfect quality, and to distribute these copies easily,

qui ckly and cheaply.

In particular, it pronpts an ontol ogi cal question: can one steal
sonething that is not a "thing" in the ordinary sense of the word?
This is particularly relevant if ny "taking" a copy of Jean M che
Jarre's al bum Oxygene via a conputer program does not deprive the
original owner of the sane albumor its quality.

This leads to what Spinello calls the "digital dilenma." One has
to find a solution to copyright infringenent that prevents illicit
copyi ng and yet preserves limtations on copyright such as fair
use and first sale. In other words, we appear to be stuck between
i berating content through digital technology or restricting it
even further.

> One way to see this is to renenber that thernodynamic entropy is an
extensive quantity (WIson 1966, pp. 37) whereas information-theoretic entropy
is aintensive quantity. That is, thernmodynam c entropy is proportional to the
mass of substance present, whereas information theoretic entropy is not. This
latter is just the average information in bits. Feynman (1999, pp. 123)
reports that Shannon later regretted using the nane as it pronpts the sort of
confusion we are discussing.
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Spi nell o suggests that ethically inforned code is the way to sol ve
some of the above noral and |legal dilemmas. Since he feels that
social norms wit |arge, market forces and governnent
interventions (i.e. drastic changes in laws) are unlikely to solve
the problens - either by making | aws nuch nore severe or by
gutting them conpletely as sone have suggested, another approach
is needed. The latter is rejected on the grounds that it wll
inmpact sales in the "real world." | shall discuss the "code"
approach to solving the above dil emmas by neans of anal yzi ng
several possibilities as to its inplenentation. The bel ow are
representative but not exhaustive approaches.

The "code" approach does not rule out noral education (social
norms wit small) and in particular enphasis on the effects of
breaking the | aw. However, it focuses al so on increasing the
saliency of the noral issue. This seens involve using nore

sol utions such as Netnanny and other nonitoring prograns. It is
uncl ear, however, who should put these constraints in software.
Are operating systemvendors to restrict what files can be copied
fromCDs? How w Il this work, exactly? What will make al

manuf acturers of operating systens conply with this? If there is
to be no | egal requirenment (Spinello has rejected increased "top
down" intervention), one cannot expect all operating system
vendors to conply. Further, even if it were to be done as a matter
of law , it is probably a safe bet that the Linux/FreeBSD Darw n
etc. cromd would sinply refuse to conply, as they have al ready
refused to conply with certain DVD restrictions.

Anot her possibility consists of "don't copy me" stickers (or even
bookl ets on the | egal inpact, etc.) on CDs and so on as well as
ot her such messages within the software itself. (This is parallel
to the "winners don't use drugs" canpaign that was inserted into
sonme arcade ganes a while ago.) | am skeptical of the

®1.e. by passing a law that operating systens sold (here we have anot her
probl em ) nust have certain antipiracy features.
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ef fecti veness of these®. Another possibility would be to all ow
duplication of content on a CD (say) by nechanisns only on that
CD. Consider themcomng with a little programthat allows one to
"back it up" to a blank, and nothing el se. These would be quickly
hacked.

Har dwar e sol utions, such as the recently revived techni que® of
physi cal danage to prevent copying, would again forestall sone
copying, but as it did in the past, would only | ead to prograns
and hardware to circunvent. A related possibility, also
resurrected recently would involve nmandating anti piracy features

infirmvware etc. for devices that mght be used to make illicit
copies. There are two problens with this approach. One is the
cost: disk prices, for instance, are in free fall, and requiring a

| arge anmount of added | ogic to nonitor sonehow what is being
copied onto themor fromthem may very well w pe out manufacturer
profits or reduce them bel ow the point of adequate return. It also
creates an interesting problemin design: how does one tell that
the bits comng over the drive bus are from something that should
not be copi ed? How does the firmvare tell that they ARE a copy?
This proposal requires nmuch nore in the way of details before it
is to work.

Greater noral education to interact with these code sol utions,

“In particular, because it has not been studied. One woul d have to show t hat
this sort of approach led to the results desired w thout too nany adverse
effects, and so forth. Since people as a whole are adverse to genui ne socia
experinments in general, | find that even proposing such a study is
problematic. Sinply trying it out haphazardly pronpts people to not take it
seriously.

® From about 1980 to around 1988, when the Apple Il famly used 5.25" disks, a
| ot of software was "copy protected."” One of the techniques by which this was
done was using a |laser to physically burn a hole in one sector of the disk.
Conventi onal copy programs would thus fail trying to read it. The program
itself did not store infornmation nearby and was able to "skip" the bad sector
by witing its own custom operating systemto avoid it; since one very often
booted each programfromits own disk, this was easy enough for manufacturers
to enforce.
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m ght work, but Spinello' s anal ysis presupposes that people think
that pirating CDs, etc. is norally wong. H s analysis says that
(for instance) breaking copyright |aws has adverse effects on
producers of content. Laws are said to have noral force unless
mani festly unjust. Since Spinello thinks that the copyright |aws
are consistent with common good and basic human rights, they thus
have noral force. This is question beggi ng agai nst those who woul d
dismss the laws. The very issue is whether the [aws are just.

The nost comon vi ewpoint here (in my own informal research on the
subject) is that the Iaws thenselves are oti ose because they
currently protect "the mddleman", i.e. the recordi ng conpanies.
Instead, they (it is felt) should be protecting the artist. Since
the artist takes so little fromthe production of an average CD
(say), we should (so the argunent goes) act to overcone the

i nfl uence of the recordi ng conpani es, and encourage novenent to a
nodel where the artists can be paid directly. This can be nore
easily done if nusic (etc.) is freely distributable. A sort of
"shareware” nmedia. | amnot sure this approach would work, but it
is true that the copyright |aws assune that the mddl eman is
needed.

Anot her possibility would be to place the onus on the software
devel oper in different way. For instance, norally educating people
to not devel op software that allows ranmpant copyright violations.
The problemw th this approach is it presupposes that software
devel opers are ethically in agreement with the copyright hol ders
of medi a. Sonmeone m ght suggest that since progranmers are al so
hol ders of copyright they would want to agree with the hol ders of
copyrights in nusic and novies. There is no intrinsic reason why
this should be so. Spinello's article seens to presuppose that
copyright law (and the attending noral principles) should be the
sanme for all works (e.g. pp 15: "Unless one is ready to reject the
whol e system of intellectual property law, [...]" [enphasis
added]). It is not clear that this should be the case. | have even
heard it argued that copyrights should apply to software but not
to works of art. (This mght be regarded as incoherent if software
can be works of art, but that is another issue for another tine.)
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