I ssues in Miltimedia Authoring Kei t h Dougl as
80- 291/ 990 kdougl as@ndr ew

Di scussi on Paper #2

1.

Landow and Del any (2001 [1991]) characterize the “natural
progression” fromthe printed word to hypertext and hypernedi a.
The traditional text (printed word) was characterized as being
I i near, bounded and fixed. Hypernedia by contrast is the use of
conputers to as they say, transcend these qualities.

Linearity is concerned with the conposition order and pattern of
reading of a text. A (non-hypertext) book is (usually) read
sequentially, frombeginning, to mddle, to end. By contrast, a
hypertext can be read in many ways. The choice of links on the
part of the reader as she nmakes her way through this form of text
allows this freedom In other wrds, what m ght be mddle or end
to one reader mght be at a different point for another or not
even present at all. This quickly leads to the third of these
qualities in the definition above. Since a traditional text
(typically) is read only in one way' it is thereby fixed in a
certain fashion. A hypertext, by contrast can be read in any
nunber of ways and has thus a nore fluid structure; the reader is
even encouraged (through the use of colour, graphics and often
even the tools to read it [like the webbrowser]) to nmake use of
this facility. Finally, the traditional text is bounded in the
sense that it is a well circunscribed unit; nmy copy of Reflections
on Kurt Gbdel, in ny office shelf, is well delimted fromM nd
Design Il and the other books. By contrast, a hypertext docunent
can be easily linked to other such docunents as effortlessly as
witing a footnote in a conventional docunent. This blurs the
boundary between texts sonewhat. It also permts the overl apping
of texts, sonmething inpossible to do with ordi nary books except by

! Landow and Del any do make concessions to “hypertext-like” features of
traditional texts such as footnotes, but note how “clunky” they can be in
conparison to links in hypernedia docunents.
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consent of the author? For instance, a hypertext can have the
followng Iink structure:

C

D

In the above, the nodes A-E represent hypertext pages (e.g.
webpages) |inked as shown. Two distinct hypertext documents are
thus here: A-B-C-E, and A-B-D-E. These overlap in the sense that
they share parts. (A B, the edge between those and E.)

Moving on fromtheir definitional characteristics, Landow and

Del any show how t hese features of hypertext line up wth sone
issues in contenporary literary and sem ol ogi cal theory. They
claimthat Derrida’ s “decentering”, a Barthian “nultivocality” and
the notion of “intertextuality” favoured by other thinkers are
illustrated by hypertext documents

I shall show how Landow and Del any’ s under standi ng of each of
these features is to function by reference to sone typica

hyper nedi a docunents. Appendi x B contains a web page from

MacNN. com Since this page is fromthe MacNN di scussion forum the
initial headline and story about Dell’s revenue and Sony’s | aptop
line is fromthe staff at MacNN.com But this is neshed with the
reader reaction (below and on the follow ng printed pages), as
well as the voice of various advertisers, creating a nultivocal
experience. To “grasp” the content of this page, then one has to
successfully interpret the nultivocality present - distinguish the
conmments fromthe article, distinguish the advertising from both
of the previous and so on. It is even an illustration (to some
extent) of the blurring of said voices that very often occurs in
hypertext: when first [ooking at the page | could not tell if the

“abusive man” ad and the “nmentors” ad were for the sane
> Books li ke the “Choose Your Owmn Adventure” and “Fighting Fantasy” series are

in sone ways overl appi ng books (in one volunme) but they require the author to
have desi gned themthat way.
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organi zation or not. (Since they both have to do with children, I
assunmed that they mght; as it turns out they are not at | east

i medi ately the sane organi zation.) Notice also that the page has
a nmechanismto further conplicate this issue of vocality. Towards
its bottomis a text edit box for the user to add his voice to the
forum posts. She can thus change the vocality of the text; the
URL, title and nuch content remain the sane, but another user
returning after she has said her piece will see a different text
because of her contribution. Another way in which this forum can
exhibit nmultivocality in the way a conventional text cannot is
through the role of a forum noderator. The noderator can invisibly
del ete offensive or off topic nessages at her conveni ence, adding
anot her tenporal dinension to the category.

Furthernore, the pages illustrate intertextuality. This concept
characterizes the unboundedness di scussed earlier. Along the sides
of the page are links to other MacNN articles, to MacNN s self
description, as well as to advertizers. Wthin the text we have
links to articles on other news sites as well as yet nore articles
on MacNN. W al so have a search engine, as well as a “forum junp”
popup which allow still nore blurring of the boundaries between
docunments. | cannot change Landow and Del any’s text; many copies
of the books in which it appears exist and so on; at best | could
change ny copy of it.

The document al so exhibits a decentering. One way of understanding
Derrida’s notion as it applies to hypernedia is to directly
contrast our sanple webpage to a conventional paper. For the sake
of irony, | shall conpare it to Landow and Del any’s own text. To
see how this works, Landow and Del any (2001 [1991], pp. 213)
encourage us to see the conventional text as static, unchanging
and the narrative (in their particular case, explaining their

t hesi s of convergence between hypertext and literary studies) as
essentially sequential in scope. By contrast, the web page can be
taken in a different way. The “abusive nmen” ad in the m ddle of

t he docunent is dynamc (in the vernacul ar sense of “changing”);
it is an animated G F. Another dynam c feature is the rotation of
t he advertisenments; visiting this forumagain may produce a
different ad banner.
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Furthernore, | amencouraged to “go off el sewhere” when | have
finished reading the article here; | nmay decide after readi ng one
forum comment that people are making irrel evant carpings as usua
and | don't wsh to read the rest and instead want to go

el sewhere. A click and there | am On the other hand, Landow and
Del any’s text sinply ends; there is not even any attenpt to
connect it to what follows it. (This goes w thout saying, given
that it appears as a reprint in a collection, but note that by
contrast one could set up a hypertext docunent to automatically
[ink to whatever “followed next” even if such was unknown at the
time of witing.)

The text edit box for participation also illustrates the dynam sm

i mportant to decentering. As noted above, the user may participate
inthe forumby using that field. This allows this one text (if a
text is characterized by title and location [URL], at any rate®) to
change, sonething that is not easy to do in conventional

® This points to one of several problens with Landow and Del any’s thesis. In
order to illustrate that hypernedia all ows change of our conception of
docunent in any rel evant respects, a nodel of what texts are in general prior
to the contenporary considerations (or even the traditional) ones is needed.
(Baring a weird formof platonism there is no change it itself, just changing
things.) If hypertexts are to be dynamic in a way that conventional texts are
not, there must be sonething underlying the change, or else the next user of
the MacNN forumon this topic is presented with a different text rather than a
changed one. This distinction is vital, as a nerely different text is very
easy to do with conventional nmedia. | can go to the library and censor all the
naughty bits fromPlato, for instance. Further, this can be done “for the
user.” The book of Centralians in The Booner Bible (Laird 1991) is already
“censored” as part of the joke. (The Booner Bible is hardly an ordinary text
inalot of ways, but it is at |least a ordinary sequential ink-and-paper
book.)

Furthernore, in order to test that the postnodern literary concepts apply nore

to hypertext, a conmparison nust be done with conventional texts. Sone people

claimthat Derrida (for instance) can “decenter” anything he chooses; if so,

simply showi ng that all hypernedi a documents can be decentered is hardly a

test of the concepts. See below for a sinilar renmark concerni ng photography.
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docunents.

These principles can also be illustrated in a photograph, show ng
their general applicability. Appendix A (taken from CNN.com 2002)
contains such; in this we see British ex-Prinme Mnister John Mj or
and former mnster Edw na Currie. Wiile the photo is presented in
the context of illustrating the two together for the story of her
revealing that they had an affair, an intertextual elenment is
still present. Notice the folder that Major is carrying. This
presumably “links” us to the official tasks of the government and
Mpaj or’s given office. The affair thus connects us (the viewer,
presumably) to the professional concerns of the parties in
question. Since such folders are also carried by those in business
and commerce, it also connects us to those areas of human
activity. “Second order” connections such as these can be
multiplied alnost at will, each of which could in principle have a
“hypertext” link attached to make themexplicit.

Clearly the photograph is also multivocal in so far as it
illustrates at |east three points of view, the two participants
(Major and Currie) as well as that of the photographer. (I note
that this nmakes all photographs of agents nultivocal, except

per haps ones taken automatically.) If we allow “representations”
to have points of view (netaphorically or otherwi se), there are
furthernore the points of view of “the governnent” represented
broadly by Mjor’s folder (nentioned above), that of perhaps
groups such as “nen” and “wonen” represented by Major and Currie.
Maj or and Currie mght even stand in for “boss” and “subordi nate”
for sonme people.

Odinarily we assune that a public figure smling in a photograph
is smling out of genuine interest in his position, or at |east
putting on a good show for his public. However, since photograph
istoillustrate the two subjects of the story, we nmay “decenter”
t he phot ograph by wondering what it is exactly Major is smling
about. He may have work cl othes on and be carrying business with
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him but his “mnd may be sonewhere else.”* W nay al so decenter

t he phot ographer with equal ease. Typically we think of a

phot ographer as a wtness, or a passive participant in the
political arena (at |east qua photographer). But the photographer
may have had ot her intentions, such as capturing one of the other
voi ces di scussed above. She m ght have al so wanted to docunent
“dirt” on the Prime Mnister or Mnister Currie.

2. In Ham et on the Hol odeck: The Future of Narrative in
Cyberspace (1997), Janet Murray characterizes the aesthetic

pl easures of digital nmedia in three ternms. These are i mersion,
agency, and transfornmation.

Imrersion is to be taken psychologically. Mirray (1997, pp. 98-9)
explains that this psychol ogical imersion is to be understood as
“l earning how to swint (her phrase) in a new environnment, this
time a participatory one. The user of (the best of?) these new
digital nmedia is surrounded by sonething new and exciting. This
affects senses as well as the intellect, and spurs action;
notivation being a key psychol ogi cal category.

However, this imersion is not to be taken nerely sensorially in
the narrow sense; Murray’s conception extends to tenpora
perception as well. Her discussions of MJDs as great consuners of
time and requiring delicate balances of “real” and “virtual” life
illustrates this. |nmrersion, however, nust be structured. The user
must be given a well defined role in a well defined context. If
the user’s state in the virtual world is unclear, suspension of

di sbelief is |ost.

Since the user of “the new nedia” is notivated to act in sone way,
Murray suggests that agency is also a vital aesthetic pleasure in
t hese nmedia. The user has to feel as if she can do things. This
agency extends to the environnent portrayed as well as to the

* An editorial comment: these anal yses (such as they are) can be extended to
show that these literary concepts are very slippery. If they apply equally
wel |l to conventional nedia |ike the photograph, Landow and Del any cannot be
right in asserting that hypertext is a vindication of the senmiotic concepts.
To show that they apply better requires at |east an ordinal scal e of
“decent eredness” or the |like, which of course has not been devel oped.
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user’s own persona (“avatar”). Mirray suggests that this is an
extension of participatory theatre. The participatory aspect not
only allows the production of satisfaction in the usual way humans
gai n pleasure fromdoing and exploring the world, but al so extends
the usual artistic or authorial satisfaction one gets from
building in many cases. Another related way in which agency can
play itself out is in terns of problemsolving. Rather than nerely
bei ng swept along by fate, as it were, the user’'s persona is
actively engaged in figuring things out. Not only |earning about
the world she is inmersed (see above) in, but in figuring out
specific details. The “adventure” and “rol epl ayi ng” genres of
conput er ganmes often have explicit puzzles.

Finally, the category of transformation concerns the ease of which
the conputer permts us to play a different role fromthe one we
are used to in every day life. It can literally change our
appearance as when we identify with an avatar in a “third person
perspective” ganme or even the limted visual representation of
part of a character in a first person game. However, not only is

t he user capable of transform ng her appearance, but the
environnent itself is subject to this sort of transformation. But,
as we have seen, the imrersive quality of conputing environments

| ead to another formof transformation, one with a nore
psychol ogi cal flavour.

This in turn of course quickly blends with the category of agency.
The agency of the participants allows themto transformtheir
environnent. The nore the environment, story and self are
mal | eabl e by action, the nore real they seem and hence the nore

i mersive they beconme. The categories Miurray di scusses are thus
very much i nterdependent.

A |l arge nunber of conputer games illustrate these categories.
Imrersion is found best in graphically and aurally rich ganes,
t hough by no nmeans exclusively. The follow ng screen shot (printed
in greyscale) is fromBungi e Software’s Marat hon 2: Durandal .
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The agent is surrounded in a rich 3D environnment, bright colours
and textured patterns. There is even a shadow, whose orientation
does reflect the light in the room other places in the ganme with
dynam c lighting show how this is generated at runtinme, not stored
nerely as a static texture. Another part of the graphic display
has a “technological” feel to it, thus further imersing the user
in the science fiction story. This latter feature, plus various
aspects of the plot line (for instance, that the player’s
character can survive falls that the humans in the story cannot)

| ead to many players specul ating outside of the game about the
nature of the player’s character: human or cyborg? (See, for
exanpl e, bungie.org 2002)

The anbi ent sound (not reproducible in a paper such as this onel!l)
echoes and whistles, and through changes in volunme and subjective
| ocation attenpts to convince the player that she is really in an
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alien environnent. Sounds of the marines and aliens (non-player
characters) in the gane alert the reader to certain circunstances.
If the game is played wth headphones or properly aligned speakers
t he sounds cone fromthe appropriate direction; i.e. the player
hears an alien to his left, and that’'s where it is visually as
wel | .

A less graphically and aurally rich gane but neverthel ess one that
is imersive is Snood.

The cuteness of the “Snoods” (the faces and so on filling nost of
the gane display) lends to this, as are the spectacul ar plays that
one can sonetinmes make in this strategy gane. Here the enotional
satisfaction of playing is nore intellectualized than in sone
ganes, as is typical of the puzzle genre.

The imrersive qualities also cone from Snood s replayability;
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Snood can be played in a various random zed nodes, which allows
one to try a different puzzle each tine it is played. Registered
users can even create their own scenarios. The gane is in fact so
i mersive that the programmer has even included a “Just one nore
gane ...” in the nmenu choices! Selecting this allows the user to
pl ay one gane, and then after the gane is over, Snood wl|
automatically quit itself.

O her ganes illustrate agency very well. An ordinary (but
conput eri zed) game of chess® does this. The state of the gane is
uni quely determ ned by the previous decisions of the agents.

Agency is thus in sone sense at a maxinum there are no random zed®
el ements. In another respect, however, chess illustrates how
agency goes beyond nerely freedom from chance. In fact, players
often play ganes that sacrifice this freedomin order to gain
further agency in other respects.

A conputeri zed rol epl ayi ng ganme, such as the classic Mght and
Magi ¢ (New Worl d Conputing, 1986) is illustrative of this latter
point. While sonme of the encounters and treasures the player’s
characters find are random the over all plot of the gane all ows
much freedom- it avoids what is called “railroading”’.

®* | have sel ected chess as an exanpl e here because | wanted to illustrate how
the 3 categories can be nore or |ess independent. Since we have seen how t he
categories are interrelated, it should not come as a surprise that there is
residual inmersion and a tiny anount of transformation in a conputerized chess
gane.

® 1 am aware that sonme chess prograns do involve a random nove sel ection at
sonme points. This does not seemto provide a counterexanple to ny thesis here
as the randommess involved is not accessible to the player, unlike howit is
in sone ganes. There is also no particular reason why ny remarks are ainmed at
just conputer chess opponents either. Many people play chess via conmputer with
ot her humans.

" At the opposite end of the rail-roading spectrumis the amful (but somewhat
hunourous) Leisure Suit Larry 5, by Sierra. This game is inpossible to stunp.
The player cannot get Larry into a situation where he cannot conti nue.

pl ayed through this game with sonme friends in a single Saturday afternoon, and
never once had to restart froma saved gane, and beyond a certain point never
even felt “stuck.”
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Part of this was due to that at the tinme of release, Mght and
Magi ¢ was a rather |arge gane, spanning 4 140KB disks in the Apple
Il version. Since an Apple Il of the kind that was supported by

t he ganme only supported 280x192x6 col our displays and one bit
sound, there was plenty of roomfor details that nade the gane

i mersive, rather than merely pretty pictures and no engagi ng
elements as is typical for many ganes these days.

In fact, the game allowed so nmuch freedomthat |I found nyself a
ot of the tinme doing what | wanted to do rather than attenpt to
conplete the gane’s quest. (Unlike sone other games in this genre,
it was not immediately obvious what the gane’s quest even was®. )

Needl ess to say, this also illustrates inmersion. The gane becones
very freeformin its “exploration” once your characters learn the
“teleport” and “etherealize” spells which allowthemto go
practically anywhere, regardl ess of how solid or inpassible the
terrain is. For instance, the nmountains on the right of the
screenshot can sinply be teleported through, if the spell is
avai l able, etc. Once the characters have the “map of desert”, the
forbidding desert to the left al so beconmes navigable easily
relatively easily.

8] still do not quite understand it, 13-14 years later. The ganme is subtitled
“Secret of the Inner Sanctunmi and | nust confess | do not know what that
secret is, despite having “won” the ganme and hence visited the Inner Sanctum
itself.
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Murray’s category of transformation is best illustrated by a gane
where the character of the player is quite obviously not an

ordi nary human being. Avara (Anbrosia Software, 1996) illustrates
this as seen below. In this game, the player controls a robot that
carries guided mssiles and noves around by strutting awkwardly,
bending in funny ways and so on. Despite this, the gane is
normal |y played first-person perspective and thus gives the player
t he experience of being the robot. (The gane has a third person
perspective node, useful in sonme situations. The bel ow shot is
taken in that node to illustrate the robot character.)
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The fact that the player’s character is a funny shaped robot is of
vital inportance at several places in the gane. One can have it
jump up and land with its guns catching on a |l edge and its |egs
dangling off in a way no human could be stuck. The robot
character’s weight also affects how high or far it can junp; sone
m ssions are inpossible to conplete if the robot and gear it is
carrying are too heavy. The player thus gets transformational
gualities out of the restrictions placed on her actions based on
t he choice of character in very concrete and easy to perceive
ways. For instance at one point while playing, | realized that ny
character could be nmade |ighter and make a junp | needed to do,
and so | wasted a m ssile doing so.

A slightly stranger way in which Avara illustrates transformation,
at least for the present author, is howit convinces his inner ear
that he is noving in strange ways. The present author is (alas)
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susceptible to notion sickness, and the curious novenents in this
gane are sufficiently transformative of his vestibular systemthat
he can feel queasy after playing this ganme too long. This seens to
occur because the inner ear is convinced it is nmoving in certain
“unnatural” ways.

Anot her game al so provides an illustration of Murray’s third
category. Belowis Prince of Persia (Konam, 1992) as it appeared
on the Super N ntendo Entertai nment System

Note how the player’s character is capable of superhuman feats
such as the | eap depicted; the character will land well beyond the
virtual 2 nmeters or so that one m ght expect froman ordinary
human. In this game, the character is also capable of swordplay,
absor bi ng wounds from weapons and hol ding on to edges of floors
above long falls and other abilities at levels of ability nost
humans do not have. W are thus transforned into a superhunman
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character when we play this game. | have also witnessed this
extended to players who when the character has to grab onto a
platformand “hang” will often grinmace and so on as if they were
the (to-be) prince. “Mddl e eastern” nusic and dress (or rather,
what the programrers took to be m ddl e eastern dress) al so provide
transformative cues in this gane.

3. Brenda Laurel considers four nodels of conputer interface
design. The first of these is the viewthat the interface is just
t he boundary between the conmputer with its internal operations and
the user. This is imediately rejected as being too sinplistic.
Second, Laurel considers a “mental nodels” view of interfaces. In
t hi s approach, the user and the conputer both have “nental nodels”
of what the other is like in order to gui de expectations and
actions. The problemw th this approach is the potential infinite
regress - how does one avoid nodeling the nodel that the other has
of oneself and so on, ad infinitum A third approach she considers
is the view of the interface as a joining of human and conputer
Thi s approach, according to Laurel, is sinply vague. \Wat does it
involve to say that the interface joins a hunan to a conputer?
This is not neant literally, in nbst cases, so in order to work
with it it would require elucidating it. But Laurel has no desire
to do so; she has her own (presunmably | ess vague) nodel. W shal

| ook at this now.

Laurel’s own nodel is derived froma netaphor of theatre, and as
such encourages us to understand interface design using the

anal ytical categories used to understand theatre. In particular,
she recommends we use Aristotle s. She suggests that we use the
Aristotelian four causes as well as his specific notions for
theatre. The four causes are material, formal, final and
efficient; the theatrical categories are action, character,

t hought, | anguage, pattern, enactment. Since human conputer
activity is not quite like theatre, Laurel adds a seventh category
to the traditional six. This is the category of interactivity.

Here | will focus on the four causes. The first of these, the
material cause, is what transpires in front of the user. Here |
shall illustrate with Apple’s QuickTinme Player for MacOS X
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Qui ckTinme Player is in the foreground as shown. It |aunches, and
finds a default piece of “advertising” from sonewhere on the
network. (Here the ad is for some sort of nusical albumcalled

“H jas Del Tomate”.) It encourages the user to interact with the
pl ayer, using the the stop, rewind, fast forward, etc. buttons.
The user may al so use the conventional nmenus. Each of these |eads
to a different response, and a different action unfolds. dicking
on the window fetches a URL in ny default webbrowser, and so the
action here is not even limted to QuickTinme Player itself. Note
also that the “outside action” is not limted to QuickTime Player
acting on other applications; other applications can interact with
Qui ckTinme Player; for instance, Finder can send it a nessage to
play a given novie, or a user’s |lowering of the systemvolunme in
anot her application will affect the sound of the playing content
in QuickTime Player if there is any.
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Turning now to the fornmal cause, we find an exanple of this in
PCal c, again for MacOS X. PCalc represents the use of a scientific
cal culator. The formal cause of sonething as understood by Laurel
is primarily the shape.

PCal ¢ has screen-based buttons for the user to click on, as befits
a programrepresenting a calculator. It also has nenus of
constants and functions, also features of many scientific

cal cul ators, but these and the action of using themare
represented (nerely) formally. This is because the conventi onal
programinterface (the menu) is used to represent what on a
cal cul ator woul d be accessed via another bunch of buttons (perhaps
nodified by a shift/alt key or the |like). The use of the “tape
calculator” nmode in PCalc (not shown) also is purely formal; it
does not actually produce printed output (at least directly, like
a real tape cal cul ator woul d).
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The final cause of a conputer program as understood by Laurel, is
its functionality and the experience it produces. O, |oosely,
speaking, what it does. Here | illustrate by neans of the

Appl eWor ks word processing nodul e - another MacOS X application.

The goal of using a word processor is to produce docunents focused
around words and text. In the above screenshot, we see a docunent
bei ng conposed. At the top, we find the ubiquitous nmenus, this
time tailoured to producing said docunent. The user can nodify her
text through the Text nenu, plan ahead using the Qutline nmenu and
so forth. She can also nodify the appearance of the text as well
as prepare it for use on the Wrld Wde Wb by using the button
bars. She can also nerge two sorts of documents by creating those
of another sort with other button choices. The above docunent has
a photograph in it, inported as a “painting” docunent.

We have said above that the formal cause of a programis roughly
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its shape. But there are elements of shape that appear as parts of
the final causes of a program Since the end of word processing is
a docunment, the user interface of a WYSI WG word processor |ike
Appl eWor ks includes sone elenents that represent this end. In
particul ar, the wi ndow graphically depicts the margins of the
docunment, its page size and | ocations of page breaks and so forth.

The efficient cause of a programare the skills and tools and
techni ques of its makers, designers and so forth. | illustrate
these with two prograns, showi ng two (not separable, but
neverthel ess distinct) aspects to this.

The first illustration (above) is Project Builder. This is Apple’s
IDE for MacOS X. It supports many progranmm ng | anguages (e.g. C

bj ective C, C++, Java, AppleScript), and involves a front end to
debuggi ng tools (gdb), version control (cvs), sophisticated build

instructions, class browsing and so forth. The usual “textual
Page 19 of 22



part” of progranm ng can be done by the integration between a
conpi ler and a progranm ng oriented text editor (one with smart

i ndenting, syntax colouring and so forth). Above we see a project
in Java being maintai ned and one of its source code files being
edited. The programm ng | anguage, its conpiler, the debugger and
so forth are in sone sense tools for making the finished product,
in this case a very sinple “shoot’ em up” gane.

Qur final exanple is Interface Builder. This is Apple' s GU

devel opnent tool for MacOS X. It allows the programmer to build

t he appearance (and sone functionality) of her application by
arranging nenu itens, placing scrollbars, designing the | ook and
feel of wndows and so forth. It is thus part of the “other end”
(to programm ng) of program design hence of the efficient cause of
progranms. Here a wi ndow has been created with a specific kind of
dat apane. Because of the way MacOS X' s Cocoa APl works, nmany
functionality features (i.e. what things do) are al so managed by
Interface Builder. This is in contrast to other, earlier
interface tools such ResEdit which focuses nuch nore on interface
appear ance than on interface functionality.

This even allows the user interface devel oper to nmake use of
Interface Builder to devel op sone functionality independent of the
design of the main programshe is devel oping for (assum ng an

hj ective C application). This makes use of a crucial feature of
Cocoa applications on MacOS X, called “late binding.”

The tradition of regarding the two kinds of tools (interface and
i npl enentation) as separate is thus blurred in this context.

Page 20 of 22



It is inmportant to realize that Project builder and Interface
Buil der also illustrate nmaterial causes of software itself; there
is a sense in which source code and interface elenents are the
parts and material of which software is made. This part-whole
relation is very vaguely elucidated as far as the present author
is concerned, however. It does not appear to fall into either of
t he usual nereol ogical relationships of overlap or juxtaposition
axi omati zed in Bunge 1977.
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