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	Introduction
DAN MICHAELSON: Should we start?
LAUREL SCHWULST: Yeah. Thanks everyone for coming. This is the first
conversation of three in the Interactive Fall Series. Today we’re talking
about art.yale.edu.
But before we do that, we’ll introduce ourselves. I’m Laurel. I teach interactive design to preliminary graduate students and undergrads in the spring.
I have my own design practice now, but before that I worked with Dan’s
studio he co-founded, Linked by Air, for a long time.
AYHAM GHRAOWI: I think everyone knows me. I graduated last year from
Graphic Design. I’ve been doing a fellowship at Yale this year. Responsibilities include hovering around this space and having countless projects that
include this one.
DAN: I’m Dan. I’ve been teaching the interactive classes in the graduate
program since 2005. I teach one class for first year grad students in the
spring, Networks and Transactions, and then a follow-up class for second
year grad students in the fall, Mobile Computing.
LAUREL: So, all of you might be wondering, “Why are we doing this?”
We’ve been noticing a need for more interactive focus as the years go by.
I’ve been teaching since 2013, and every year Dan and I say to each other,
“We should link our classes more.” But it always evades us. This year,
with Ayham’s help, we thought, “What if we have conversations in the Fall,
record and then transcribe those conversations, and then that material
becomes the ‘food’ for both of our class readers?” That way, everyone is on
the same page with the foundational ideas we’re talking about.
DAN: Like Laurel said, the conversations that come out of this series could
be re-purposed into a kind of reader that all three of us use in our classes in
the coming year. It’s a generative project as well. Also, we definitely see this
as a participatory project. Everyone feel free to chime in at any time.
Launch Date
LAUREL: Okay, great. I want to begin with the history of art.yale.edu,
because we have Dan here who designed it with Tamara Maletic. When did
the site launch?
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DAN: art.yale.edu launched in 2006. I was a student here until 2002. Then
I started teaching here in 2005. Around that time, the art school site was
a kind of “brochure-ware” static site that acted as a view book. A committee at the school asked us if we wanted to redesign the site. So we made
a proposal. Because we had such an intimate connection with the school
already—I was teaching here, and Tamara, my partner, was also a graduate
of this program, that’s where we met—we knew what a vibrant place it is
and how students’ workspaces are always changing. So we had a few goals
from the beginning: one was that the site would change all the time. Students are always making new work. We had this obvious thing in front us:
this existing website for the school that was static and never changed at all.
It didn’t reflect at all what was actually happening within the school.
If the site was going to be dynamic, we needed to be strategic. This is a
small school within a much bigger university, so there is no real communications staff here. We figured out that the only way the site was going
to have new content every day was if students made it. That’s where this
radical idea emerged from. (Although now it feels like we’re exploiting the
students and their creativity and skill in a desire to project a good image for
the school.)
The administration had questions. For example, how would the site be
safe? What happens if a student changes the school’s tuition or the admissions requirements?
We developed this system that could protect very selective areas of the
site. We developed the site as a specific set of modules that emerged from
an idea about security or permissions. It’s similar to leaving the building
unlocked but locking certain file cabinets—it seems like a responsible way
to run an institution. We have a very transparent, casual workplace, but you
still want to keep the HR files private so people aren’t worried. That’s where
this modular structure emerged from, in part. There had to be different
permissions for different kinds of modules while still allowing students to
edit every page.
There were a few design iterations. I recall our first versions were critiqued
as being “too white” by Sheila and “too flat” by Jessica Stockholder, the
director of the sculpture department, which was really useful advice. Now
we have a really colorful, somewhat useful site.
SHEILA LEVRANT DE BRETTEVILLE: You always loved the wiki!
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An Interface Linking Designer and User
DAN: Yeah. It’s been sort of spinning since then. There are lots of stories we
could tell about the site. Now 11 or 12 years later there are 3700 pages within
the site. 828 students, staff, and faculty have worked on it. There have been
51,000 page versions—that’s the time when someone has edited the page.
The homepage has been edited 7400 times. Against that, there have been
about 20 million page views. That’s not to say that this is the most visited
site in the world, but as a ratio of production to consumption, it’s probably a
pretty nice ratio.
AYHAM: We decided to use art.yale.edu as the topic for the first of our
three conversations because it holds many themes we want to talk about in
this conversation series. We were excited Dan would kick it off—I think it’s
significant that many of the ideas that drove that project were what Dan and
Tamara were working on as grad students at Yale.
DAN: The site actually relates to themes Tamara was thinking about as
a grad student more than me. Her thesis was called Detourism. She was
really interested in nonlinear systems that describe how people move in the
world. Almost like dérive or something—the ways people take paths that
are known only to them, or that are surprising. Of course, they might be
influenced by authority or government in some way, but people find ways to
make their own unique paths.
An open-ended system, like the wiki Sheila mentioned, could be re-combined in so many ways with its kit of parts. You might say it’s like a little box
of toys or something—there are trillions of combinations that you could
build. That has taken place. You can imagine the sort of map of what has
happened with this site. If you tried to draw it as a flowchart or something
like that, it would be the craziest Guy Debord diagram ever.
Tamara was exploring these ideas in many media. Not that her work looks
anything formally like what art.yale.edu ended up looking like, but you could
definitely draw a connection. If there’s a connection for me, it was in the
three-way structures: There’s an interface that links the first component,
the designer—who created the whole system and how it looks—with second, the user—who is working within that system. The user is making their
own choices with their own agency. Then there’s this third party, which is
some kind of algorithm that’s maintaining a relationship between those
two things. That’s the software that’s running underneath the surface—that
a designer puts in motion. But then it runs itself after that. That idea was
quite present in some of what I was thinking and writing about as a student.
5

Part I

Conversation series (2017)

Looking back now, I can see how Linked by Air’s view models that relationship—that we come back every so often and tweak it, reasserting ourselves
as the third leg of the stool.
Identity of an Institution
LAUREL: What was the initial reception of the site? Both within the School
of Art and then elsewhere?
DAN: In the very beginning, it won a design award from the AIGA (a graphic
design trade group) not long after it launched. Many designers were
inspired by it. Probably around a year after it launched, students began,
among other things, using the site to create a fake school within a school.
Students started something called the “Department of Anthology,” which
was a bootleg film series, and a number of “office hours” sprang up. That
is, appropriated official, or quasi-official, language took over in some
unexpected parts of the site. That was interesting, in an ironic way, that it
bestowed power or language of power on the students.
AYHAM: You mentioned in a previous interview that art.yale.edu’s audience
is both current students and prospective students. And the site is a channel
connecting the two. The interesting ways students use the site tell the public about the culture at Yale’s School of Art. I’d also like to hear from everyone else: How has the site provided an image of the culture of the school?
What kind of expectations did it set? And did the school meet them?
Personally, for me, the site did a lot in communicating the spirit of the
school. It may not have been completely accurate, but it did communicate
something “more” than other institutions of its type did.
Also, please feel free to be negative.
DAN: Yes, I also don’t want to make it sound like I have only positive things
to say about the site.
BRYCE WILNER: My experience before coming here was that I really
enjoyed the site’s energy. I did notice that it gives a good overview of what
graphic design at Yale is like, but that’s only one of the four graduate
majors. I often wonder what other departments’ experience of the site is
because I don’t see as many sculptors, photographers, and painters.
LUCY LINDSEY: I would say the site does not really provide an accurate
idea of the work being produced by students in the entire school.
6
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The main impression from the site is how incredibly different it is from any
other school site. I’ve heard people say the site is particularly potent given
Yale’s status as a school, that is, in juxtaposition to the prestige, the history,
and the Ivy League status.
AYHAM: How much do you think that’s because of the type of imagery used
on the site versus its structure as a wiki—students can change and contribute? How much is it one or the other, or is it both?
LUCY: The thing that’s most immediately apparent is how it looks and that it
moves. It seems like it’s sort of pasted together. I think this primarily comes
from it being a wiki, but exactly how to use it isn’t immediately apparent.
I think if someone were to say, “We’re redesigning the site,” I would be
aghast—not because I would be losing functionality but because what the
site represents and says about the school. While the site doesn’t always live
up to what the school actually is, I would be sad to lose it, regardless.
NILAS ANDERSEN: To me it fits within the category of schools that have a
little bit of anti-establishment aesthetic. Coming from Europe and looking
at the Yale website, it looks very different, but also it looks European. It’s
completely different from any other American school. I think you see more
of things like this in Europe, but not necessarily because they came before.
They may have come after this.
AYHAM: I wonder if you could talk about the anti-establishment aesthetic.
What are all the identities rolled into that? It’s something very unique to
making work on the web—that the identity isn’t necessarily just a logo but
there’s specific ways of working that can communicate these ideas.
DAN: This site is a good example for how, just like you guys have been
expressing, an identity of an institution can emerge not just through logo
or visual form, but through user experience and the way in which the site
evolves over time. It can have a relationship with other schools or maybe
influence other schools or be influenced by them as a system.
This is a project that generates its own history. There are anecdotes that
you can tell about this project because it’s been around a while. Also a symbol, I think Lucy expressed it really well. It’s both how people actually use
it but also what it stands for—that this school is willing to do this in the first
place. It shows the school’s values.
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Relevancy
LAUREL: I think it’s pretty amazing art.yale.edu has been around since
2007. It’s probably one of the oldest sites I know of this type. And around
the web, I’ve seen students try to redesign it as a project.
AYHAM: Oh yeah. I’ve seen that too. As if there’s something wrong, and we
need to fix it.
SHEILA: Is there something that you’d imagine doing that would make it
more current or is it current the way it is?
DAN: For one thing, it’s not mobile responsive. It’s true that for such a simple site it doesn’t matter that much, but there are some basic ways in which
people use the web now that are different than in 2007.
SHEILA: Is there one kind of way they use it now that’s of interest to us or to
you?
DAN: Well, mobile is one. But also it’s been a process of just entropy over
the years. This homepage is pretty far from what we envisioned.
Honestly, we didn’t think very much about animated GIFs when we
designed it. Now they’re a huge part of the site. One day we received a
really powerful email from someone who felt like the animated GIFs one
particular day could trigger a seizure in himself. When we talked about
“This site should appeal to prospective and current students,” I don’t know,
you really have to think about it. Who did we imagine being our student
body, and who does that leave out (regarding physical requirements, etc.)?
So we’re doing some technological work on figuring out how to ensure that
the animated GIFs are safe.
There might be some visual things to tweak here and there. The calendar,
which is such a huge part of the homepage, literally broke because of some
external dependency. But this has led to this opportunistic, inventive, entrepreneurial solution where events are pasted one at a time onto the homepage. Which is neat, in its own way, but could be dialed back.
Formal Lineage
DAN: Touching on identity, and also where the site started, there are ways in
which we did try to think about the site not only as an emergent, experiential
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phenomenon. We had some ideas about identity in a visual sense in a very
light way, too.
Specifically, when we launched the site, the background module (which
we knew would be important) was divided into these three parts. You have
a background, this photo background, and then this stripe that could also
be a stripe or a semi-transparent color. It could be there and not be there.
These three properties were just propreties of the module. They still are
actually. That’s one aspect of the visual identity of the site, like typography,
that’s an opportunity available to you.
Another one, actually, was this little guy that was the “Yale School of Art”
typeset image. That was a module which pretty soon after it launched
would just get deleted every time. It would come back, and then someone
would delete it.
In terms of the possibilities, you can go forward with a generative system
like the CMS. Once you deleted it, it wasn’t that easy to bring it back. You
had to know what you were doing in order to bring it back. So we would
bring it back sometimes, but if a student deleted it you wouldn’t necessarily
expect another student to bring it back in terms of usability. We were very
clear this was not a logo for the school or anything, but it was a mark that we
put on the site. There were internally some light aspects of identity, and they
were meant to be somewhat erasable but also add a little bit of texture or
presence.
The funny thing with the stripe is that not only did some people just stop
using it, but also over the years, the way that the CSS was coded with the
stripe, new browsers didn’t even render it. It was basically a bug in the CSS.
I don’t think anyone even noticed because the stripe was optional in the
first place. It wasn’t until this year actually that I realized that the stripe had
probably not been working for like three or four years. So I brought it back
after the site recently crashed. Overall, it’s been a fairly reliable site, but it
crashed a couple weeks ago as part of the server migration thing.
A History of Itself
LAUREL: Were you worried you couldn’t get the stripe back for a little bit?
DAN: Yes. There was this hysteria. I’m so involved with the art school on so
many levels, but it’s also our only client that we don’t have a maintenance
relationship with. Since designing this content management system for the
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art school, we (my company Linked by Air, which went from two of us to like
eight now) now use the CMS for lots of other clients—many with more traffic
than art.yale.edu. But none of them are edited by as many people as the
school of art. Typically, like at the Whitney Museum, 50 staff members are
editing at most. We did another school last year, Columbia GSAPP. Some
students do have the site there, sort of TAs and stuff like that who are tasked
with different things. That’s 60–100 people that work on the site, but it’s still
far less than the totally decentralized approach the school of art takes.
However, developing the technology, user interfaces, and attitude about
allowing a lot of people edit the site turned out to be a nice way to think about
communities within the institutions that we work for—even though those
communities primarily consist of staff and not end users. When you talk
about graduate students you could even consider yourself as staff in a way.
With virtually every one of our sites that use our CMS, we’re interested in
the way that these sites involve and unspool over time. We do really try to
have an ongoing relationship with the institution itself so that when some
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new module or new feature is needed, we’re around to do it. That way the
site can expand and evolve accordingly as well. Anyway, we don’t have a
relationship with art.yale.edu probably because I feel so connected anyway.
So Sarah called, and we had to get back up to speed. For about a horrifying
hour, it seemed like the database was lost with 11 years of work. It’s a pretty
important cultural artifact. These aren’t just 128 random people. These 128
artists. I got it running again, thankfully.
I still don’t totally know what’s in the database. It’s interesting with a sprawling site like this. It’s still hard to put your finger on exactly what’s in there—
what’s happened for the last 11 or 12 years. Which relates to some of these
questions about even Facebook or Twitter. At a far, far larger scale, there’s
this mystery about launching a project. What actually happens with it over
time? How the algorithms work or how it gets used can be omniscient.
AYHAM: The database almost being lost also contributes to the identity
of it. The nice thing about the idea of the site growing over time, which is
maybe a stereotype of the web in some way—that you just keep adding
things and it keeps growing—is that things get lost. The identity could have
been strategic in considering that deleting behavior. To have the ability
to delete the “logo” contributes to that anti-establishment aesthetic–that
behavior is part of the identity.
DAN: That’s a great point. I think there’s an aspect of entropy or loss that
could be part of this. In theory, one thing that’s really key to this content
management system is that it keeps a version of history. So, students can
be free to experiment because you can always go back and roll the page
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back to what it was before. Every edit has the person’s name signed to it, so
that creates a sense of shared responsibility because there’s attribution and
because something is destructive. Even if somebody does delete that logo,
you actually can go back in time to resurrect it. And anyone can do that just
by clicking the history button.
AYHAM: I have a good example of that. We were signing up for a time
slot to use Sam’s Space once. Someone’s time slot was deleted, and then
replaced by someone else’s name. All the students were fighting about
whose spot it actually belonged to. Until we figured out you can just go
through the versions and find out who actually deleted it and then hold them
responsible.
Community
LAUREL: Speaking of shared responsibility, I was thinking about the
school’s community as a sort of garden. Gardens are about growth and
caring for each plant, just as the school of art’s site grows, there is a shared
responsibility among the students/users.
I’ve been wondering about the link between this “academic art garden”
website and the rest of the internet. Considering where things are at today
in the world in 2017, with Trump and fake news, it makes me wonder what
people stumbling onto the site today think, since often times the homepage
does look quite “crazy.” I like to think that the memes generated here are
hopefully more responsible than the larger internet garden.
DAN: One of the other times the site crashed is in 2010. It’s a kind of famous
story. I guess Sarah’s predecessor called Pat DeChiara in the middle of the
night to say, “The site’s down.” We started digging into it, and it was down

12

Part I

Conversation series (2017)

because of how much traffic there was. There was so much traffic because
it had been featured on Reddit, and it had been featured on Reddit because
there’s a website which is really quite interesting called webpagesthatsuck.
com. Every year the guy from webpagesthatsuck.com nominates a few sites
that are the suckiest ones of the year. Our site won in 2010. I don’t know if
you’ve already seen it, but there’s a video. It’s worth watching once a year.
DAN: The reddit thread was a good conversation. Someone points out
what the footer says, which is that it’s a wiki and keeps changing. It gets
at this question of how a design can emerge from a governance, or from a
social idea, and how you can judge one by the other in either direction if you
want to.
Since this video, the site gets frequent hate mail. It’s become a common
assignment in maybe not very good design schools to redesign this site
because faculty had found this site, webpagesthatsuck.com, when looking
for sites to ask their students to redesign. So we’d get emails from students
saying, “I redesigned the site, would you like to buy it?” And we personally
get hate mail, which is totally valid, or at least valid on any given day.
I want to ask you all too: How do you think about your projects interfacing or
extending outside of the school, either now or when you graduate? I talked
a little bit about how the site also extended from work that we were doing as
students. We started our partnership as students, and we began our relationship with the school as students.
This site played an interesting role in our portfolio when we would be pitching for new projects and showing our past work. For years, our instinct was,
“This is the history of us.” Arguably, Yale was one of the big first ones. With
a lot of the clients that we were pitching, even with pretty progressive clients, you could see the enthusiasm drain from their faces based on what the
site looked like. We tried to propose the idea of hundreds of editors onto
their own institution, which we realized is actually not so much reassuring
as alarming.
Thankfully, one of our second big commissions was the Whitney Museum’s
website, and their head of communications said, “I want a hot mess.” The
art school was really appealing to him, actually, and that was an opportunity
for us to develop the CMS into something that was usable for another kind
of institution.
We gradually became more and more cautious about showing the art
school site during pitches. It became, in part, this site that was hugely
13
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valuable for us as a design practice, because it created this software, this
content management system that we could use for many other clients. It
created a way of thinking by us that we’ve applied to many other clients and
complicated social organisms like institutions. At times, it became a kind
of liability for what it looked like. It’s a big part of our history, but we don’t
emphasize it as much as we did when we were younger.
Governance
AYHAM: Do students feel more empowered with the Yale wiki versus staff
using the Whitney’s website? I guess we could ask everyone: Is there something about the site that makes you inclined to contribute and change it?
MICAH BARRETT: When I was looking at it a while ago, I was noticing
some patterns with subtle little GIFs. Specifically the background image
module. Some of them are pretty direct and obvious, like the background
on the calendar page. Then I found myself really enjoying the financial aid
background image, which is this really bizarre contraption GIF. You’re moving through the site. I was starting to read it in a slightly different way which
was really exciting.
AYHAM: You felt like there was some sort of meaning in someone putting
that GIF on the financial aid page?
MICAH: Yeah, exactly.
SHEILA: Like Fischli & Weiss.
MICAH: A current student was leaving a secret message for me as a prospective student. I don’t even remember what it was, but it was in either
class listing in the background or the classroom page, someone put a really
disgusted face. I was like, “Oh, is this a message? Should I be worried about
this class?” That was enjoyable.
A Continuing Project
DAN: The site has been around for 12 years. For current students, for recent
graduate, new faculty, for in-between generation: What do you guys think,
are there early projects that defined how you thought about your career so
far?
AYHAM: Personally, not yet. Art.yale.edu is timeless. It’s not just a project
that grows over time, that runs by itself, but as a designer–Dan, you can still
14
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explore new ideas by interjecting in it every now and then. That’s the way it
seems to me.
DAN: It is a good model for a thesis or for an artistic practice in general, to
just try to create things that are going to have some sort of durability just in
itself as an object.
AYHAM: But it’s going to ask you to come back every now and then...
DAN: Yeah.
AYHAM: ...to rethink. Maybe readjust your positions.
DAN: Absolutely.
The Messy and The Democracy
NATE PYPER: I wonder about the way that the site structure is a linear build
up of information rather than something more lateral or collaborative. As
you were saying, signing up for things on the website has actually caused
me to feel resentment for people. Like, “You took my spot, but there’s
nothing I can really do about it.” Could there be something more lateral in
the way that information accrues or comes together that might also invite
contributions from people outside the institution too?
DAN: That’s a great point. There’s a definite wall around the institution in a
sense of us and them where there’s a community of people that we trust to
do the right thing with the site most of the time. Then there’s everyone else
we wouldn’t want to open the doors to, who wouldn’t have such an interest,
such a self-interest in representing the school in a positive way. That’s a
very problematic attitude, absolutely.
One of the things that the site affords is flame wars. You have this succession that’s on the homepage. Things will rapidly override each other rather
than be a real time collaboration, which is maybe what you’re alluding to.
If you slow down a little bit, of course, the homepage consists of modules
from many users all at the same time. It’s not like each page is one single
author but a real-time collaboration would be a real interesting next step.
NATE: Yeah. Something rather than revisionary is additive, or...
AYHAM: I feel like the site has a material quality. It still feels like a bulletin-board—the metaphor we used earlier to describe it. The signup sheet,
15
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once someone signs up, it’s there and permanent. It’s not often that you see
that kind of frequent, real time change on the web–where something suddenly appears right in front of you. Again, I think it’s a strong metaphor but
adapting the site...
DAN: Even the idea that the site is building history, which I’m focused on a
lot, and sort of obsessed with (it’s 59,000 versions and you can get back
to any one of them). That has certain politics. But it’s different than Snapchat or something, where you send a message and it’s gone. It’s just about
the act of communication. The site seems to be about making a thing that
grows. Even if there are some aspects of entropy, the major metaphor is
growth.
AYHAM: Getting healthier.
DAN: Yeah. Just bigger and bolder and deeper.
LAUREL: The histories are layered on top of each other and there are no
parallel histories. This year, I had to add a subtitle to my class, so now and
it’s called “Interaction Design: Multiplicity and the Internet.” With “multiplicity,” I mean there are many parallel histories happening simultaneously.
(Although, come to think of it, it got shortened to “Interactive Design and
the Internet.”)
That makes me wonder, could something like this be added to this site just
by adding another module? If we’re going to keep this modular approach, I
wonder if anyone has ideas for new modules that could fill these needs.
SIMONE CUTRI: I was thinking about the idea of an archive. For example,
if you Google names of alumni you can still find their student pages on the
site. But if you go on the website, it’s not really so clear where they are.
In the same way that Laurel was talking about the idea of gardens and
community, I still feel within the website, that there are separated gardens:
a garden of graphic design, a garden of sculpture, etc. And today in this
conversation, we’re mostly from graphic design. I wonder if the website can
talk about communities...
AYHAM: Of the whole school.
SIMON: ...of the whole school.
SHEILA: With the spirit of more interdisciplinarity actually going on, that
16
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seems to run counter. It seems like the notion of how messy democracy
is shouldn’t get in the way of the kind of intentionality you have. That they
could be concurrent in some way—to keep the messy and democracy at the
same time.
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	Introduction
DAN MICHAELSON: Today’s umbrella topic is “reliability,” which contains
two other topics.
On the one hand, we’re hoping to talk about issues of preservation in a
digital context. This is relevant specifically to all of you, because almost all
the work you make as a student in this program intersects with the digital—
you’re using a software program and/or a hardware device (your computer,
RISO, etc.). How do you all think about preservation in that context? For
your own work? And also with respect to the work of other artists, designers, makers, cultural producers?
On the other hand, we’re thinking about a difference or gradation between
making primary work and secondary work. As you all start to think about
your thesis books that might document your own work, so too will you also
be thinking about documenting your work. Inherently, there is a primary and
a secondary, because you’re objectifying your own work, to some extent. It’s
good to pull out some interesting themes from that idea. Documentation is
never a neutral, crystal goblet.
Last week, we talked about art.yale.edu. We talked about the site’s history
function—that it versions everything—and some of the problems and shortcomings of that. Even though the content is versioned, web browsers are
not. So we looked in some detail last time at some of the unreliability of that
documentation, or some of the places where it breaks down a little bit, and
what those old pages look like now is not exactly what they looked like at the
time. We also talked about reliability in the literal sense—that these systems
can just break and stop doing what you expect them to do. They may not be
around forever. We also touched on reliability in the sense of trust. That is,
what is in these systems isn’t what you think it is. Can you really know what
people are saying and communicating? What kind of cultures are evolving
out of a system like this? There are going to be moments when that culture
is doing things that are unhealthy or destructive or misleading. How do we
work around that very contemporary condition?
Having monologued for five minutes now, I really hope that today’s conversation is participatory. We are especially curious how this all connects to
your own work.
AYHAM GHRAOWI: Institutions like the Internet Archive put such a significance on the idea of documenting and preserving the web because it’s
something that’s changing, this includes unsolvable problems like links
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breaking or web pages being taken down. It is a significant project to try
to preserve that. How does this affect the relationship of being online? For
example, sometimes screenshots of events that happened are important—
so that it’s preserved and documented so it can be referred to, maybe in a
legal situation, or something more subtle.
More importantly, how does the documentation affect the work that you’re
interested in and making? We should talk about anxieties related to either
your work being ephemeral or the possibility of losing the material. Or, is
there greater anxiety that instead of being wiped away, all of it will be preserved? (I think this is especially relevant in this program. Particularly in
regards to the thesis book’s idea of reflecting and preserving the two years
we’re here, and having a legacy and putting that in the library.) Is there a
greater concern of losing it all or preserving it in a library?
Then there are questions of what should be preserved. What is valuable?
What do you consider a publication? So far, we are calling a publication
“something that was made intentionally public.”
Institutions like the Internet Archive aren’t really concerned with publications, because they have this general idea of wanting to preserve and document everything. But national archives are more intentional about what
specifically is valuable.
What does it mean to archive something that is constantly changing? What
are the strategies? Is there a difference between documenting or screenshotting the surface of what you see versus preserving the code or the
structure? What’s primary and what’s secondary? What’s the difference
between medium and content of the web? When do websites contain the
content and when are they themselves the content?
I don’t think we’ll answer all of these questions, but they all have something
to do with each other. I think we’re also interested in how these questions
relate to everyone’s work and practice.
	Fidelity of Documentation
SIMONE CUTRI: I have a question about the accessibility of these materials. We are talking about the digital, which is different than a library or some
other physical system. So I’m wondering: how exactly can I access these
archives?
DAN: That’s a great point about intentionality. When you make a choice
22
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about a mode of documentation, it’s inevitably going to influence how
accessible it is. So, if you’re taking screen captures, the durability and
fidelity are quite good, but screen captures are not searchable. And maybe
a screen capture doesn’t capture what’s below the fold.
AYHAM: The documentation is an image, not the thing itself.
DAN: Exactly. One wonders what would happen if the Internet Archive were
comprised entirely of screen captures. Would the fidelity be better? Probably. But it wouldn’t be searchable in any way, and the storage issues would
probably be huge.
AYHAM: The Internet Archive is actually difficult to use. While it’s this
monumental project of preserving everything, what’s the use in it? If it’s not
accessible, what’s the point?
LAUREL SCHWULST: That’s funny because archive.org’s motto is “Access
Drives Preservation.”
DAN: How do you guys actually back up? What are your archives physically
right now, of your own work and online lives?
I mean, I have all of these DVDs—that’s my thing. That’s my carbon date
stamp, my predecessor had floppy disks, my successors had hard drives.
What do you guys have?
NILAS ANDERSEN: You have your work on DVDs?
DAN: Yeah.
AYHAM: We have that on the record, now, by the way.
BRYCE WILNER: The disk drive is very rapidly being phased out...
DAN: Yeah. I don’t know if I can read those DVDs anymore. Also, DVDs get
bit rot and have calibration issues.
NILAS: I have all of my stuff online. Like every single digital file.
AYHAM: But not public?
NILAS: Not public, no.
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DAN: On Dropbox, or something?
NILAS: Yeah. DVDs are not public either.
LAUREL: Do you know where your actual servers are?
NILAS: No idea.
DAN: It’s two o’clock.
BRYCE: That’s a serious question, though, because I’ve heard stories of
people archiving family photos. I forget the name of this one service, but it
was used for archiving huge amounts of photos, and many people would
use it for photos of their children. It went down for about a whole year, and
people had no idea if they would get their photos back. For a lot of people,
that service was their only storage.
I’m super unsatisfied with leaving all of my work on Dropbox, so I try to do a
combination. I do use Dropbox, but I also back up on a hard drive as well.
AYHAM: Because, naturally, you’re very concerned about losing all of your
work.
BRYCE: Yeah, for sure. I assume I will have researchers. Well, I hope I have
researchers, and I want them to be able to access that stuff.
MATT WOLFF: Do you scan your own journals? Do you take whatever you
have tangible and make a digital file?

“ But I’m always feeling
that I’ve spent most of
my life getting ready for
something, honing skills
and sensibilities for...
what?”
Brian Eno, A Year With
Swollen Appendices
(1996)
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BRYCE: Whenever I use my computer, I feel like I’m constantly archiving
everything I’m doing. I’m taking screenshots all the time of whatever I’m
working on. And I’m putting writing into my journal, but also some of that
goes into Are.na and some of it goes into the notes on my computer.
Heap or Archive
AYHAM: That points to something I’m really interested in. What are the
bounds of what people define as their work? Is it the finished project? Is it
easier to describe when we’re making books or posters or something? But
what if your work is more fragmented than that, something like your journal
entries you’re considering part of your work? I’m assuming because of the
way you’re talking about it. Is that the case?
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BRYCE: I think it’s all definitely related.
AYHAM: Do they all have the same priority?
BRYCE: Maybe not the same priority, but they’re worth preserving, in my
opinion... or at least for the work I do.
LAUREL: It reminds me of Andy Warhol’s time capsules. He would treat
everything at a similar level, like stuff he picks up off the street, just throw it
in a box and label it, then send it off into storage.
DAN: Yeah, it’s like the modern condition: just throw it on the heap.
AYHAM: Toss it back.
DAN: And, like, get back to it sometime.
AYHAM: Does archiving this way cycle back to how you’re making work?
SIMONE: I don’t know. I’m not that organized. I have like seven files called
“final, final, final.”
AYHAM: It’s not very accessible.
SIMONE: Yeah. I don’t think anyone other than me could go through my
files and understand.
MATT: There’s an interesting distinction between the heap and the archive.
The Internet Archive is a heap—it’s not sorted and filtered and accessible
via tagged metadata. It’s just collected.
LAUREL: Even though The Internet Archive calls itself an archive, we seem
to believe “an archive” does something different.
	Accessibility and the Institution
DAN: We should start talking about people accessing your artwork.
We can differentiate these ways of archiving. In one way, you say, “Okay,
that was something primary, and now I’m going to just step back mentally
for a second and capture that moment—frame it,” however fleeting that
gesture is. Not that it’s a lot of work. Versus the different condition of the
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back-up being completely in the background—it might be an automated,
bigger hard drive with some redundancy in the cloud so you’re not anxious.
LAUREL: This makes me wonder: are any of you looking at previous theses
in the library? Maybe as models or as counter-models? They might help
you to imagine the time leap. You might begin to consider your thesis in the
future, like, “When someone approaches my thesis in 15 or 50 years, I want
them to have this feeling.”
NILAS: I haven’t looked at anything.
AYHAM: I notice it’s happening less and less now.
NILAS: Someone told me that my undergraduate teacher once used one
of my projects for her teaching. I actually really didn’t like that teacher—we
had a bad relationship—so I think that’s weird that she’s allowed to show
my work. I had no control over the work that was made at the school. The
school legally owns it.
MATT: That’s the case with most universities, right? With most archives,
once you give your work to the institution, you’ve relinquished the ability to
sort of go back in and edit or touch.
AYHAM: I don’t know what it’s like here, but at my undergraduate art school
they made it explicit to us that they have the right to keep the work if they
want as well as to document it, catalog it, preserve it, and publish it.
“Populist social media
engines that blast media
‘globally’ to as many
people as possible may
be appropriate for corporate pop music, but they
function contrary to everything Terre believes about
cultivating and protecting
the hyper-specificities of
‘underground’ and minor
situations. Indiscriminate
file sharing, YouTube and
SoundCloud grant too
much exposure with too
little precision.”
Terre Thaemlitz, “Please
Don’t Upload!” (2014)
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NATE PYPER: I think that’s a good question, too. What do we give up when
we archive or when we compile our archives? We think about the bureaucracy and structures that have come before and are built to carry permission but don’t necessarily have our best interests in mind. When is it appropriate to resist the archive?
DAN: We could talk about different kinds of archives. There’s the archive
that you own. There’s the archive that does serve someone else. If you were
to archive your work on art.yale.edu, who is that serving? It’s a complicated
question. Or, if it’s in Dropbox, there’s a bit of a funny ownership there, too.
You don’t physically have possession of it.
LAUREL: My answer to “What do you give up when you give an institution
something to archive?” would be some sort of context—a specificity of how
and where it would be used.
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DAN: When do we think about making our work public? What are the
implications of making your work accessible, even in part? If I said to my
classes, “I’d like there to be a real-time, public stream of your work in progress, and everybody in the world can watch it evolve” there would be a lot of
resistance.
NILAS: Yeah.
DAN: It seems like some of you do value this “wall around the ivory tower”
a little bit. But presumably not completely. On the other hand, if I said to
you, this program is an ivory tower—nothing you do should go out and you
shouldn’t have any interaction with the community, because you’re here to
learn from each other and from faculty—you would say that’s kind of gross.
NILAS: I think it’s about the individual freedom in what you want. For some
people, it makes sense. I know people in my class, our class, who document
stuff and put it online and as they are here. I personally don’t do it. Growing
up with the internet in the way that we all have here, we’re all changing our
approaches to it. For example, Facebook is suddenly a lot bigger than it
was when we joined. Once you put something out there, you lose control of
it, and maybe some of us are hesitant about being public with stuff because
we felt we’ve lost control of things. Especially in an educational situation,
where you are here to change or develop, you might not relate or identify
with the work you did two years before you came here, because being here
can elicit a significant development. But also after your time here, you might
develop further. If you’re a person who changes so much, then the identification, the internet as a mirror, can be frustrating.
AYHAM: But in that argument, what is being controlled? The identity of
your work, or your own identity? In controlling what you make public, it
implies that you’re also trying to construct a specific image.
NILAS: I’m controlling how I’m seen by others.
AYHAM: Yeah. I personally find that relationship hard to deal with as well.
You see people who are completely transparent—an archive that shows
their process—and in a lot of ways that’s really freeing because there’s no
concern about trying to construct this specific outside-facing message.
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	Context: Image, Medium and Content
NILAS: I think there’s also another level to it, and I think that’s what Laurel
was talking about—context clues. If you’re very serious about the context
of your work, you might be concerned when the internet picks and chooses
which specific parts it likes of your work, and that’s what is dispersed and
circulated through all these different circuits, and often the context is totally
lacking because the description was lost. There’s not three images—there’s
just that one that looked the coolest or was most interesting for some
people.
AYHAM: Ideally, the content—or context—is also part of that image. The
way you describe it, which is typical, is that the image that is made public
is only the image of the posters. In a way, the context of the work should
always be trailing behind it. It should be attached to it in some way, conceptually at least.
SIMONE: I don’t know if you all know about it, I don’t know who runs it, but
there is this Tumblr...
AYHAM: Everyone always describes it that way, “I don’t know who runs it,
but there’s this Tumblr...”
DAN: One of the people who said that actually runs it.
SIMONE: ...where everything has a tag, “Yale Graphic Design.” Sometimes
with your name, other times not.
NILAS: Most of the time without a name.
LAUREL: There are good things and bad things about that blog. We’ve
talked among ourselves about it as perpetuating an image-heavy reputation of Yale.
Also, if you are someone like Nilas—who’s not going to put an image of
himself out there in the world—other people will. And when you Google
“Nilas Andersen,” the second or third result will be the Yale Graphic Design
Tumblr, which could be cool, depending on how you look at it. But is that the
way you want to be defined? Personally, I’ve flip-flopped on this so much.
But at the end of the day, I decided, “Well, no one so far is making a Wikipedia page for Laurel Schwulst, so I’m going to just put the image I want right
now so I can steer my course. People can see where I’m going and work
with that vision.”
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DAN: I was going to say the same thing. That you would think the best
response in 2017 to these reputation issues on the internet is additive.
AYHAM: Fight back.
DAN: Yeah, to put more compelling content online.
LAUREL: I think Kanye West said something like, “I am going to call myself
a creative genius because no one else is going to.”
BRYCE: Reminds me of the artist Jeremy Bailey, who started calling himself a “famous new media artist” as an identity exploration.
NATE: I wonder, too, about being artists, designers, cultural producers,
people who are putting things out into the world for other people to react
to or look at... I was really enjoying the David Bennewith presentation. He
does a lot of work that has some sort of historical reference—specifically
mining or pulling from this history. Inevitably, when that work is disseminated, that history does not get shipped along with it. But it does gain new
meaning, and it’s malleable in that way that it becomes richer for the willingness to put it out there without context.
AYHAM: It’s a very optimistic way to look at publishing work. I think there is
some value to it, in approaching it that way, if you’re okay with the meaning
changing and adjusting.
In these last few examples, I think we are still talking about images of work,
or if the work is an image. In discussing this discrepancy between medium
and content (primary and secondary), is there a way that a poster can exist
as a poster in the world, but if you are sharing it, can you represent it differently—as content—rather than just the image of that poster?
I know that’s a big question, and that’s not to say that’s what your work is
about, but I’m using that as an example to think about archiving and making
public the content rather than the medium or the image.
DAN: Or the event. Not the event that’s described in the poster, but the
event that the poster was hung, for example. You can document that the
context is the content.
LAUREL: We talked about this artist in my class last year. Who is the artist
that did the Guggenheim Kiss piece?
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ROSA MCELHENY: Tino Sehgal.
LAUREL: Yeah, Tino Sehgal. He’s all about “no documentation.” It’s all
about what people tell each other.
AYHAM: There’s a mythology in it.
LAUREL: Yeah, there’s a mythology. If you’re not about distributing your
images, like Tino, you are balancing it with something else that gets distributed, like stories. Because as a creative practitioner... I think an important
goal is to have an audience, right?
	Audience
DAN: I wanted to mention that. This is an issue for the famous struggle for
fine arts students. It’s so tempting just to stay in your studio. But are you
really an artist if you never show your work? You’d think that for graphic
designers, that question would be heightened, since your work is communication and distribution.
What are we doing if we’re not communicating and distributing? I can also
see how the question is more fraught for graphic design, where “This is my
one chance not to distribute.” It’s distribution from here on out!
NILAS: There’s a big difference between the thing you make and put out
in the world and the documentation of it. So, the poster is the actual thing,
that and the image of the poster that I put online as the documentation to
show on my portfolio. We make things that are public all of the time. I’m
not saying that you shouldn’t have graphic design portfolios, but there’s a
big difference there. Is my poster about being public globally, or is it about
being public in the context that it was made for?
DAN: True. Assuming that it’s a poster that actually had a context. Because
we do also make work here that has an even narrower context. You could
say, “Well, the context is the critique or my peer group around the school,
the atrium, the sculpture building, or something.”
BRYCE: I see what you mean. I tailor my output to what I think will work in a
critique space. I don’t think that’s necessarily good, but I do it.
AYHAM: It is part of the culture here.
BRYCE: If I’m making a video, it’s not going to be 15 minutes. It’s going to
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be 2 minutes, because I’m going to show it in a 45 minute review. I don’t
do a lot of performance work, but I see people’s performance work suffer
because, even if it was a great performance, it’s not documented very well,
and then the discussion becomes about how it was documented.
NILAS: Exactly.
DAN: It’s a strength of the program that it establishes a community and has
powerful common spaces, and a relatively externalized faculty and critics
and stuff like that. But this idea of your audience being the Yale community
is problematic and certainly has its limits. It’s like the strongest point in the
program, in a certain way.
AYHAM: Personally, I think the students are the primary audience. I think
it’s set up that way on purpose, that they are more so than faculty that are
coming in from the outside. I think that community is comprised of the
peers that are sitting around you.
So far, we’ve been talking about documentation of work. But we’re also
trying to be specifically concerned with interactive work, which is probably
meant to be public in the first place. To your point, much of the interactive
work is for the audience of the school but they also need to be public and
online.
DAN: And with interactive work, we often don’t have the skills or resources
to scale it.
AYHAM: To speculate about the audience.
DAN: I don’t focus in my classes on cross-browser compatibility. If a student
wants to make an instructions page for their website, I might say, “Well,
maybe that’s not the thing you should really focus on.” Nor do we do user
research, or any of the other things before launching a website to the public.
Their works exist in this gray area where the IP address might be public and
some students do distribute their work, but the context is poorly defined.
AYHAM: You do emphasize in your class the documentation of the website–
that it is typically a screenshot. It’s more so a screenshot than documenting
the code, right?
When I took the class, I thought that it was interesting that there was significant time spent on presenting the website through a series of screenshots
and walking through it. We asked questions like, “How do you describe it to
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someone who’s not necessarily clicking around?” as part of that documentation strategy.
	Distribution, Publishing, and Narrative
DAN: Yeah. The reason I emphasize hands-on programming in Networks
and Transactions and actually building this thing is not primarily for distribution. It’s so you can test the project. That’s a word I sort of learned from
Paul Elliman. That if you just make a mock-up, like we do in Mobile Computing (the class after Networks and Transactions), you would never really
know whether your content management system or your social network has
the potential to grow. At least by testing it with yourself or with some peers,
you have some chance of evaluating and iterating on your design with some
measure of success or failure. But that doesn’t mean that your peer is necessarily the intended audience—they’re just the test group. Or, they could
be the intended audience, and for a lot of projects, they clearly are. Maybe
you’re making a pantry in the atrium, or something like that, and it’s clearly
for these 30 people. But my intention is also that these 30 people are also
the test subjects for a potentially larger audience.
My expectation is also that the code is not going to work forever. Browsers
might change. Whatever hosting set up you had might go away. You might
not pay for it. It might go out of business. Furthermore, the people that
you might want to show it to in the future—yourself, your colleagues, your
biographer—might not have the time or the necessary guidance to move
through the system and repeat that test. They also might not have the 30
people who are needed to actually test this thing. If we built a chat program,
you need two people at least to see what it does, to experience it all. What
happens if one person wants to know what you made? Documenting it in a
secondary way—not just archiving the code and not just making sure that
your server host runs forever (which, maybe you should also do)—but taking
some pictures of it or taking a moving screen capture or making a book
or slideshow or fictionalized short story or novel about it—could be good.
These can be important ways to tell these stories.
That also loops back to this issue, “Just because you made an archive
doesn’t mean anyone can actually access it.” Even if they can literally
access it, like the Internet Archive, which is totally available to everybody,
that doesn’t mean you can actually work effectively with it.
AYHAM: You’re emphasizing story. It’s engaging to interact with because
there’s some narrative involved to the documentation.
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DAN: Right. It may be an analogy for the context that Nilas is talking about.
It’s essential to fill that in, when your work in some way deals with user experience. It’s an even bigger problem with interaction design or experience
design than it is in poster design. It’s a clearer problem, at least.
Have you guys approached this yet? How do you document the digital?
When you make a project that lives online, is interactive, or changes over
time... what are your strategies?
SIMONE: Video.
NILAS: I think almost all the websites I’ve made personally, not for class, I
still have on my server.
DAN: You just keep it running?
NILAS: Yeah. They don’t even have a password or anything. It’s only me
who has the URL. But for client work, that’s definitely a different thing.
DAN: Yeah. It’s going to be hard to put these things out. As you guys
develop design practices that last for years and have a bigger and bigger
output per month, that question becomes pretty intense. That and back-up
hygiene. For example, Dropbox is probably a pretty good solution for one
person. But it’s definitely not cool at our company when individual staff
use their own Dropoxes for back-up. It’s a sort of institutional issue. Not
because of ownership or something like that, but because if they move on,
where are their files?
We recently got the first version of whitney.org booted up again. At the time,
they were running it and, as we designed it to do, it was evolving gradually
over time. We were still screen capturing it when we remembered to. For
example, when there was a cool thing on the homepage, we would screen
capture it. So, there’s this vague documentation. Then at some point, they
asked us to replace it with a new version and to replace the code.
So, we re-designed it again. Over the years, I’ve gone through a range of
attitudes towards this kind of change and replacement—of staff turnover,
of different design approaches in the studio. Everybody would always ask,
“Weren’t you sad to lose that design?” We really liked that first version of
the design that we did for the Whitney Museum. So, isn’t there a sense of
loss when we have to delete it and replace it with something else? And there
was. But pretty quickly it was also like, yeah, this is part of life. It’s part of
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our whole attitude about the first version of the Whitney site: that it would
evolve and change. This is like another level of evolution.
Understanding our studio as a change engine in the same way that our
CMS’s are change engines has been interesting. We still have the code of
the first version and a sanitized copy of the version of the database content
from some arbitrary point in time. Recently I realized we didn’t have good
documentation of a particular feature that we had done—this membership
feature that worked particularly well. It was particularly interesting, and I
wanted to be able to talk about it. To get it back up and running, I had to get
the code out of storage—which was not on a DVD—it was in GitHub. That
was fine, but it also meant rolling back all of the software frameworks that
were necessary to run that code, like older versions of the Ruby interpreter,
older versions of ImageMagick, and all of the complexities of finding the
exact sweet spot of versions that would actually work together—older versions of the MySQL database. And we don’t even use MySQL anymore...
Finally, after a day of work, we got it running so we could retrospectively
make those screen captures of this one interaction. There is kind of a nostalgia to the complexity of it.
AYHAM: Yes, and that’s linked to the archive that is constantly changing.
Especially with your studio, you set up these systems that change over time.
It always implies incremental change. Subtle things are happening, and it’s
growing at a certain rate.
DAN: There are probably moments of bigger change, as well.
AYHAM: But that change is huge. How do you represent that jump? If you
say, “I’m going to do a screenshot at noon every day,” that’s not going to
document anything at all.
DAN: I’ve tried that a little bit, actually.
LAUREL: Maybe I can bring up the Cuban internet now?
AYHAM: We should close on that.
	Moments of Punctuation
LAUREL: Just to cut to this chase—there’s a great exhibition up at the
Queens Museum. Everyone should visit. It’s called El Paquete Semanal.
It’s a collaboration between two artists, American artist Julia Weist and
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Cuban artist Nestor Siré. Basically, in Cuba there’s a huge lack of internet.
It’s banned in private homes, and there are only a few public WiFi spots.
So since 2007, there’s been this underground internet, this “paquete,” that
circles around. The paquete is a one terabyte bundle of files—well, a lot
of folders that contain content. According to the rules of the paquete, the
content can’t be pornographic and can’t contain political messages. So, it
has stuff like sports, soap operas, anime—all sorts of stuff. This paquete is
distributed once a week. And what’s super interesting is that it’s distributed
physically, so with hard drives, from person to person.
So getting back to the actual exhibition. These two artists started a once-amonth “art folder.” So, through the guise of art, they were able to kind of get
into some politics—that was their idea. The exhibition shows some of their
art folder as well as an entire year of the Cuban internet, or 52 folders for
the 52 weeks of the year, which you can take with you if you bring your own
USB or hard drive.
I think the project brings up the idea of what happens when there isn’t this
never ending stream of information. You must go to the finite publication
model.
DAN: There are moments of punctuation. I’m glad to end with that,
because it links to this idea we discuss in Mobile Computing. This idea
of this hard drive that’s physically moving around this network. I think it’s
interesting that several of the readings in Mobile Computing this semester—which is a class that really deals with the front-end interface choices,
even more, where as networks is the class that’s more explicitly focused
on these systems of change. But even in Mobile Computing, where we’re
focused on front-end choices, a lot of our readings have really emphasized
the axis of time. Whether that’s persistence of vision and the way that scan
lines move down a screen, like Bill Viola talked about, or the persistence
of history that might have formed the vernacular or material choices that
you would make. Or, migration itself as a change agent, and a literal journey that takes time to complete a network just like the Cuban hard drives
are, and one which also involves issues of trust. How do you know that the
person on the other end of this network is describing truthful conditions or
will take care of your information when they receive it or will pay it forward
like they’re supposed to?
Maybe, to also conclude on one other note. Nilas said that after Yale,
you might develop further. You will, right? This is a certainty, so I think
a question that you guys have to ask yourselves is, “How do you frame
these moments of punctuation?” Or how do you make a plan or model for
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yourself? So that even with the knowledge that you’re never fully developed,
and even with the healthy resistance that you have to creating a condition
of complete transparency—which would be awful—how do you nevertheless make a periodic framing, or periodic publication that can put you out
in the world and give you a chance to test things? And give you something
that you can look back at, if not other people look back at? Because there’s
obviously not going to be a moment when you realize, “I’m done, this is it.
Let’s take a picture.”
It may also be good to be changing the way you even frame your work.
Changing your strategy towards punctuation.
AYHAM: Yeah, I think that’s a great place to end, because it segues into the
next one about attention and ubiquity and social networks.
LAUREL: The never ending stream.
AYHAM: The never ending stream.
DAN: The never ending stream.
LAUREL: Cool.
DAN: Thanks, guys.
AYHAM: Thank you.
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Introduction
LAUREL SCHWULST: Welcome to conversation three. It’s the final one!
Today’s umbrella topic is “attention,” which contains two other topics.
When we were thinking about what to ask everyone, and came up with this
list of questions:
Is the ubiquity of the smartphone a problem?
How do you begin to define and describe information overload?
In an endless sea of information where many voices are shouting in a room
so nothing can be heard clearly, what is the importance of the individual’s
personal voice?
How do you approach an extremely loud room?
As a creator of future software, interfaces, or UX in language used on technological platforms, what is your personal responsibility?
What are some ways to be generous as a designer or cultural practitioner,
when there is already so much out there? (That comes from, directly, the
reading where Cab says he thought making Are.na was the most generous
thing he could do as an artist, because he comes from a background of
having a personal artistic practice.)
And finally, how do you envision the internet in 2050, ideally and
realistically?
Then, we came across this quote. Ayham brought this quote in, actually, so
thanks.
AYHAM GHRAOWI: It’s also a nod to Paul Elliman. He referenced it
previously.
LAUREL: “The Monster, we are startled to discover, is more frightening
than we had imagined, precisely because he does not stumble or speak in
monosyllables, because he can speak more rationally and more feelingly
than we and his creator do, because his destructiveness is not separate
from but an aspect of ourselves, our responsibility.”
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Is Frankenstein a good metaphor for what has been happening to the internet and the social web? We think so.
And last time, we were talking about “preservation.” Our conversation left
off with a discussion about how you punctuate your practice and show the
world what you’re doing periodically.
Information Overload
Ayham: That’s a great way to start talking about this topic—being responsible for contributing to this information overload. We also wanted to specifically define “information overload.” Everyone usually nods and agrees when
they say they’re surrounded by this endless sea of information, but what do
they actually mean? What is that content, and what is its medium? What are
people doing to contribute? Are they making “calm technology” to deal with
that relationship?
DAN MICHAELSON: There are so many dystopian aspects of the current
era. Mark Weiser and John Seely (who wrote the article “The Coming Age
of Calm Technology”) call it the era of the personal computer—which is now
the smartphone that’s in our pocket that fills every crack of so many peoples’ consciousness.
This era of social networks—I’m not sure if they are Frankenstein’s monster or if they’ve let Frankenstein’s monster through the door—exploit the
openness of these systems to create something that’s pretty unknowable
and scary. They seem, to a large extent, to have brought down a measure
of democracy. And we listen to Zuckerberg apologizing, basically saying,
“What have I wrought?” Almost in those words and promising to fix it.
AYHAM: At a certain point, Frankenstein’s monster says to his creator, “I
will work at your destruction.” It’s gotten so out of hand.
DAN: Or has it? This is debatable and can sound quite reactionary, too.
If you all are going out into the world to build social platforms, or more generally, screen-based design, what’s your take on that context?
NILAS ANDERSEN: This is not an answer to one of these questions but
generally on this topic. I have a quote from Andrew Prior, who is someone I
don’t know much about, but he was interviewed at the Contemporary Condition Conference in Denmark.
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He says the contemporary condition is about being able to access things
from all moments in time. He says, “It creates a situation where we are sort
of drowning in multiple media. Drowning in multiple temporalities and so
the challenge of the contemporary condition is one about navigation. How
do we navigate all these different materials and make sense of them?”
And I feel like the Frankenstein quote is about destruction, but this is simply
a question about how to navigate. That might also speak to the envisioning
of the internet in 2050. Maybe that’s an internet that’s developed in such
a way that basically helps us navigate. The future internet is still an abundance of information, but it also filters for us.
AYHAM: It has an agenda.
NILAS: Yeah, and a tool for navigation. I imagine there will be more and
more of that.
LAUREL: Today it seems like we’re doing more navigating than actually
interacting with content, because there is so much of it.
BRYCE WILNER: To that point, when I hear the term “information overload,” I always pause and think to myself, “What is the information that I’m
being overloaded with?” It’s not Proust. It’s not mathematical proofs. It’s
not American history. It’s all the people around me who missed their train
this morning. To that end, the fact that the smartphone affords people the
ability to insert their thoughts into other peoples’ consciousnesses in that
way—and the ubiquity of the smartphone—is a problem.
NILAS: But is this because we’re still adolescent in our relation to the
smartphone and the ubiquity of this information?
Yesterday, I learned about Facebook launching this new messenger app for
kids (because you can’t use Facebook under a certain age due to ads and
stuff). This messenger doesn’t have ads because I assume they just want
kids to be comfortable using Facebook so eventually they can’t live without
it.
It made me think about how parents are teaching their children about
media consumption. I’ve heard many parents aren’t letting their kids interact with social media until a relatively old age. One person mentioned their
daughter wasn’t using Instagram or Facebook yet, and she was 13.
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I wonder if the next generation will have a different, more mature approach.
Because we are sorting through it all—we’re still adolescent.
Community: Social Responsibility and Scale
DAN: The younger parents might have a healthier, conservative attitude
towards media. And the kids themselves are better able to navigate that.
That’s kind of how it goes, right?
AYHAM: In “The Coming Age of Calm Technology,” I love how they’re
consciously referring to writing as a technology. It’s something so commonplace and unremarkable that we forget its impact on everyday life, it is so
integrated.
I wonder about our responsibility with this information overload. Many
of you are saying that you’re not getting good information—that is, you’re
getting information you don’t care about. Do you feel like you have any sort
of agency or autonomy in navigating that? You do, right? That’s the thing I
think we’re trying to discuss. I hope we have responsibility to control that.
BRYCE: I think about this a lot, and how much of that is my responsibility to
filter my experience with the help of computer-based tools.
A nice distillation that relates to one of our readings is the difference
between the two major social media apps that I use the most—Twitter and
Are.na. Every single day, I wonder why I’m still using Twitter, and every
single day, I thank whoever my god is that Are.na is a thing. It’s nicely said in
the interview, but it truly is powerful to see the things that you’re interested
in—collecting them yourself and maybe with other people—and watch that
accumulate over time. You begin to notice meaningful patterns. I’ve been
on Are.na for five years now. That’s how much of my brain is on there, and I
consult it every day for where to go next.
AYHAM: I don’t really use Are.na, but a lot of people I know say similar
things. I enjoy how the interview shows Cab’s sincerity in building Are.na
to do that. The fact that he was questioning himself as well as the others
who were building it, “Would we actually use this? Do we want to us this?” It
seems like such an unremarkable question, but it’s important.
LAUREL: Maybe to play devil’s advocate, though: Are.na still is a social
network...
AYHAM: Yeah, that’s what I’m curious about.
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LAUREL: Whenever I see the little notification in the top, I do still get a little
high. Maybe it’s the “health-food” version of a high, but it’s still a high.
AYHAM: He does emphasize it as an intellectual activity.
MATT WOLFF: What would happen if 100 million people used Are.na?
LAUREL: Yeah, it’s not going to be the same.
MATT: That’s the thing, like how long have you been on Twitter?
BRYCE: Longer than I’ve been on Are.na.
MATT: Yeah, so fast forward like another five years and that might happen.
AYHAM: What’s Are.na in 2050?
BRYCE: It comes down to the people who are using it. Because there was
a time when I thought Twitter was really beautiful, and now Are.na is also
getting bigger, which terrifies me. But I also want Cab to be able to make
money.
AYHAM: I think that’s such a significant point. Again, it goes back to the first
day, or the first conversation series, about how art.yale.edu was so much
about the community of the school. And it works because there is a very distinct and specific community that you can draw a line around. Maybe meaning comes because the community is defined—it’s not so open. But I’m not
sure, and that sounds terrible to say.
MATT: That sort of sounds like what Facebook is getting a lot of push-back
for. They’ve almost algorithmically defined what that community is that only
you are seeing, like people who like similar things that you do.
LAUREL: It almost seems like there needs to be more fiction in the beginning. What if adding a friend was like 10 times harder?
AYHAM: Like it is in real life?
LAUREL: Yeah. You know, there just seems to be so much post work in
defining your little community, because the original community is so easy to
gain.
In the interview, I felt like one thing wasn’t really resolved. Cab was getting
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at this “T shaped knowledge.” And how, even on Are.na, it can be difficult to
go really deep within your own thinking. That seems to me like a question of
our time.
The Center and The Periphery

“The
more we started
thinking about this, the more
we were led to a counterintuitive idea. Mark said we
will always feel information
overload unless we increase
the amount of information
that we have to process by
a factor of at least ten. If you
go by a factor of ten, then you
stop thinking about putting
more information on screens.
It becomes more like driving
down Skyline Drive; you can’t
process all of the information
in front of you, but through
a synergistic relationship
between the center and the
periphery, you can reach
through the information and
on to the world with a sense of
calm. You start thinking in a
different way and that’s what
got us focusing on how we
process the total context.”
John Seely Brown, “Calm
Technology: Then and Now”
(2014)

“Calligraphy and Qigong
have several things in common, aside from offering a
slow but bright burn. In both,
I’ve found myself negotiating
a sweet spot between speed
and precision. Go too fast,
and you deviate from the
line or the gesture. Go too
slowly, and your movement
gets sticky and loses grace.
Both are exercises in tuning
to various rhythms, initiating
action at certain times from
one’s center and at other
times from the periphery.”
Tauba Auerbach,
“(P)(E)(R)(S)(E)(V)(E)(R)(E)”
(2017)
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DAN: I was remembering earlier Vannevar Bush’s essay from 1945, “As
We May Think,” which in many ways was a precedent for the calm technology article. In his proposal or speculation was not this cloud of networked
devices, but this big, heavy, physical desk that had all the equipment inside
it (including microfiche), and it would allow this deep learning, the “T”
basically. It would allow learned intellectuals to follow each others’ paths
through academic scholarship.
It’s interesting to think how we went from this deterministic physical, positivist model—one which also emerged out of nuclear war (I mean Vannevar
Bush wrote that as like a side project from inventing the bomb)—and how
we basically graduated to this unknowable cloud of content—this endless
sea of information—and also one with such social problems that he couldn’t
possibly have anticipated.
AYHAM: Well that’s why I’m always skeptical of the endless sea of information. I think there simply are ways to just focus. Maybe that’s us still getting
out of our adolescent phase, as Nilas said.
If we’re using the analogy of the center and the periphery, there are advantages to both. Being able to swim around is important, but it’s also good
to have developed ways where you can focus and unpack certain subjects.
That is a positive aspect of these cloud networks and communication platforms. They do allow you ways to unpack and focus and dig deeper.
DAN: Maybe there’s a helpful relationship between the center and the
periphery. We should allow our peripheral vision to play a part in what
becomes our centers—what we focus on.
We sort of assume that there’s one monolithic social network that’s going to
solve all these problems, but that’s not how our physical lives work. We read
lots of different magazines or have lots of different overlapping real world
social networks and media channels. We don’t expect any single one of
those channels to provide every single perspective. The fact that there are
different newspapers with different perspectives doesn’t mean that there’s
a bubble problem.
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Maybe the problem with Facebook is that it’s this monolith that includes
everyone and it’s not just that they’ve created bubbles, but that they are
using dark patterns to exploit those bubbles. I know those patterns are
driven by what’s going to make people feel good in terms of social identification and herd mentality. On Facebook, there is no editorial perspective—no sense of social responsibility—that you might expect from the most
partisan printed newspaper.
NILAS: I’m curious about this sort of “social responsibility” in terms of Are.
na. It’s not exactly the same as anything else, but Are.na is developing into
something different with more users. For example, people are starting to
add some of my content into their “Pinterest-style” channels—you could call
them “mood boards.” I use Are.na often as a research tool with a lot of context. With more users who don’t have the same approach, they easily use it
while removing all context.
AYHAM: Both your points remind me that it is important—if we’re talking
about digging deep and focusing—that there be a difference in opinion. It’s
similar if you were doing research for an academic paper to be published—
it’s important to not ignore a differing opinion because that’s how you make
an argument.
DAN: Having access to the different opinions is important too. You have
different newspapers or different TV channels that express highly partisan
perspectives, but you can change the channel, or you can buy the other
newspaper. With Facebook, you just can’t very easily. There’s so much friction to move to another channel on Facebook, which is a problem.
AYHAM: Is it possible to have differing opinions with just pure image
collecting? Or does it all turn into Pinterest-style? When you say Pinterest,
I think everyone already has an image in their mind what that collection
looks like.
NILAS: Yeah.
AYHAM: There’s a stereotype of that collection.
LAUREL: But at the same time, I can imagine myself as a teenager using
Tumblr or something (although maybe even now Tumblr is dated) and doing
something super naïve like that. I think there’s some value in letting go of
your images, or work, to an extent. For the people who are really dedicated,
hopefully there will be a dedicated archive or book someday in addition
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to the image stripped of all context. It’s important to have layers to be
accessible.

“Gossip has always functioned as a making-public
of private information, but
these indiscretions are now
not only circulated among
peers, they are also surveilled
and archived by systems
far beyond our reach. The
pleasure in gossip’s telling
had been accompanied, if not
by a certainty of its destination, at least by a knowledge
of its relative ephemerality.
Gossip’s record now lies not
in marginalia but in server
farms.”
Sarah Hammerman, “Gossip
as Communication System”
(2017)

I was reading a really cheesy self-help book like six months ago about social
media. It said, “give it up for a month. Don’t delete your account or anything.
And then, after the month, if you want to go back you can—just know the
reason you decided to return.” With Instagram for instance, I said to myself,
“It’s really annoying in some ways, but it’s valuable to know what’s up.”
Because I follow so many users I value, I get to see the overall zeitgeist—
what’s in the air. It’s the periphery, and seeing it in bulk and zooming past
you gives it value. It’s good to be in touch with the periphery.
AYHAM: Going back to the question about the personal voice, which seems
related, “How do you approach an extremely loud room?” Are you saying
you’re trying to focus in on someone’s individual voice (as a listener), or are
you a single voice contributing to that production (as a speaker)?
DAN: Is Cab’s approach one way to think about it? I mean at the meta level.
I think one of the things that’s really nice about that interview is how he talks
about the invention of Are.na as a curatorial choice. Like that’s his content,
that’s his project.
AYHAM: And artwork. He’s explicit about that.
DAN: Yeah, that’s his perspective. If the rest of you can figure out how to
have your own perspective inside Are.na, hopefully you can.
BRYCE: The artist, Jason Musson, said in a tweet, “Be the content you wish
to see on the internet.” I took that to mean, just because I’m on Twitter and
seeing people tweet all of this, there’s actually a lot of good stuff on Twitter.
But there’s also a lot of bad stuff—I think there’s a lot, and you can say that
about any social media platform. I just took that to mean that I don’t have
to participate in conversations I don’t want to. I can just say the things I feel
only I could be saying, and maybe some people will like that.
AYHAM: Yeah, and perhaps the people who like Twitter tend to be the people who don’t tweet.
BRYCE: Oh, yeah that’s interesting. The general attitude I get from every
single person I follow on Twitter is that Twitter is not good.
MATT: A lot of people in one room talking about how they don’t like the
room that they’re in.
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AYHAM: It’s almost a joke—”No Exit.”
A New Room, a New Monster
DAN: There’s this tone of irony on Twitter. It’s this kind of millennial tone,
but it’s so constant and unceasing and deadpan. Yeah, it does seem like
100 million people don’t like Twitter, but they continue surfing it anyway.
MATT: But that’s the thing with Are.na. If I’m following these metaphors correctly, then it’s just a new room, and also a new Frankenstein. Is that right?
I was remembering the interview when Cab was talking about Del.icio.us,
the death of Del.icio.us and then grabbing pieces of these corpse platforms
and building them up again. It seems like a corollary. Is there a way to build
a platform without the corpse of some other?
LAUREL: Good question. Well, Are.na technically wants Are.na to be as big
as it could possibly be to give people something “good” to do on the internet. But as we’ve been saying, the larger scale might lead to its death. The
software doesn’t change, but the feeling completely changes when you’re
using it with 100 times more people. But maybe, according to Matt’s perspective, that’s okay because platforms are meant to die and be replaced by
others using their corpses.
AYHAM: In the narrative of the monster having more agency and getting
out of control, is agency linked in that metaphor with scale? That it’s a little
more self aware?

“I felt that as a culture we
were extremely youth-oriented and not willing or able
to accept death or dying
as a part of life. The rites of
mourning, which in more
primitive and older cultures
were very much a part of
life, have been suppressed
in our modern times. In the
design of the memorial, a
fundamental goal was to be
honest about death, since we
must accept that loss in order
to begin to overcome it. The
pain of the loss will always be
there, it will always hurt, but
we must acknowledge the
death in order to move on.”
Maya Lin, “Making of the
Memorial” (2000)

KATELYN SPINELLI: I don’t use Are.na, but I understand how it’s this
curated thing with a strong sense of community. If it goes out of control, will
it be doing something other than its original purpose?
NILAS: Yeah, don’t post Are.na on 4Chan.
MATT: Yeah, can’t everything turn into 4Chan? What stops Are.na from
turning into 4Chan? Just goodwill?
NILAS: There is some intention, but then there are parts that don’t work,
and it could become like a virus or whatever and affect the whole thing. I
feel like if like 4Chan community started interacting with Are.na, it could be
devastating.
DAN: It always starts with good intentions. All these projects, including
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Facebook, all start with good intentions. But yeah—is there anything structural in Are.na that makes it deeper or slower? I mean some things. It’s hard
to imagine those things stopping a 4Chan community.
AYHAM: I wonder if that’s related to the social responsibility question. As a
founder, should you consider pulling the plug as part of your responsibility?
BRYCE: I definitely think so. Knowing when to stop is super important.
Ayham: Curious to hear Dan talk about this idea of the healthy ecosystem
and the growing applications—do you consider this?
DAN: That’s a great question. When is sunsetting a social network a positive act? I certainly have that reaction to all the mea culpas from Twitter and
Facebook, thinking to myself, “These guys are super rich. Why don’t they
just turn the thing off?” It’s kind of terrible, and I know it’s realistically hard
to do.
BRYCE: In that respect, I find Del.icio.us a very interesting example
because it’s something that was cut off before it could prosper. Not in the
way we consider social networks now, but during its time it was quite influential—obviously among a very small and dedicated user base, however.
I never really got into it, but friends of mine and people who I see talk about
it on the internet really valued it, and then it stopped. Then they had to build
something else like it.
DAN: So maybe its death was actually a good thing, if that’s what you’re
getting at? The forest fire allowing a new thing to grow could potentially be
a good thing. The idea of all these new platforms being like Frankensteins
of the old ones. Can be good, can be bad.
Expiration Date
LAUREL: In my own periphery, I’m noticing people starting to approach
their projects more with a specific end date, for instance. For example,
recently a potential client of my roommate’s was talking about making a
publication that’s specifically nine issues long, and that’s all it’s going to be.
I think people are a lot more aware of the life of things and how finitude is
meaningful.
DAN: That was a big realization in social network platforms, too. Like with
the expiring message of Snapchat, suddenly people realized actually it’s a
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good thing. Because everybody thought, “Oh, having my stuff archived on
my blog forever, that’s fantastic.” And there’s sort of a complete transformation now—having my stuff expire immediately is fantastic. But this idea of
having a platform expire seems like a logical next step.
AYHAM: It does seem important to highlight that Del.icio.us ceased to exist
because Yahoo leaked a presentation slide that said they were going to get
rid of it. Then there was a mass exodus. And that seemed like such a unique
thing that couldn’t have been planned.
Is there a way sunsetting could happen in the software as part of the plan
for the project? I feel like even signifying an end date wouldn’t have the
mass exodus that this Yahoo slide created. It was such an interesting thing.
LAUREL: And would people participate in your platform if you told them it
was only going to live for two years?
DAN: Ah, well that’s the problem.
BRYCE: People are using Peach right now. I don’t use Peach myself, but
apparently there’s a rumor circulating among its users that says it’s going to
go down any day now. But people still use it.
LAUREL: Best platform out there.
KATELYN: Actually, if that were the case, I think people would approach
these websites a lot differently. There’s this humanistic aspect that it
doesn’t live forever, and so you feel a sense of shared responsibility or
maintenance.
DAN: You’d use it, but you wouldn’t invest in it. That seems like it could be
totally healthy.
A Social Network’s Social Contract
NILAS: That depends on what kind of platform it is. Are.na works as an
archive in a way—it’s a growing research platform that makes more sense
the longer you use it. But something like Snapchat is completely different
and has a different purpose.
I was thinking about the Frankenstein monster thing. One part that’s missing is the body metaphor. When talking about governments or democracy,
you talk about a head and body that are connected so it works well. But
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sometimes there’s a decapitated head, and the body’s usually still there. I
think we should talk about users and responsibility.
For example, a country works well only if its users are happy with how
things work and they want to participate. In Denmark, we pay a high tax,
and most people are happy with that because we get these nice things out
of it, and blah blah blah.
I think this is related to the issues people are experiencing on Twitter and
Facebook—that you can basically do anything because there are no stakes
for you as a user. I wonder if that’s something Are.na needs. Right now, it
doesn’t have a language around what’s the responsibility of using this website. Right now, they’re making it so that you have to pay for having private
content, but what if you had to pay simply to be able to use it? What would
that mean?
So how do you nurture these ideas of responsibility and community?
Because wouldn’t Are.na not turn into a monster if everyone using it had...
AYHAM: A tax?
NILAS: Yeah.
DAN: This is a slight tangent related to the attention economy, and I think
Cab touches on it. The business model for most of these platforms is about
growth in order to sell ads. If their user base is growing to sell ads, therefore
their whole social contract is going to be geared towards click bait. So if
you want a different social mechanism, then steer away from advertising as
the thing that drives your state and your economy.
I think Nilas’s point is totally right on. All of these social networks have really
poor constitutions compared to the US constitution, any other state constitution, or any city charter.
Part of that is intentional because they have duplicitous social contracts
where there’s some kind of constitution that says, “Okay this is the kind of
post that’s acceptable.” You know, “Your name is always gonna be attached
to the post.” And then there’s this other contract, which is “For every
100,000 of you, we’re gonna sell an advertisement to someone who doesn’t
even participate in this social network.” You have that latent infrastructure.
It’s hidden infrastructure, and it’s in real economies as well. Right now,
social platform founders seem far behind government and city founders.
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NILAS: Why is that? Because people are writing constitutions all the time
for a lot of countries. There are few who are very good at doing that in the
UN and the EU.
BRYCE: So, from what I’m gathering, it sounds like we think the internet in
2050 is going to be a series of centralized taxed entities.
KATELYN: You wouldn’t necessarily have to tax a community. Instead of
money, maybe they could tend to the garden or contribute something else—
they could be responsible for some aspect of maintaining it.
LAUREL: Something other than money, like shared responsibility.
KATELYN: Maybe taxes is the easy way of just doing that.
DAN: It really depends on scale. You could have no taxation or a full constitution when you only have 100 users, but once you have a million users you
really should have one.
AYHAM: It’s regulation. The big discussion now about these large social
networks is how they’re finally being critiqued due in part to the election
and the effect it had on the user’s trust in their news feeds.
DAN: It’s regulation, but it’s also civil rights and a system for legislature and
change. It’s sustainability and due process. A lot of these things are not just
top down regulation—they are social contracts.
But also, like Katelyn suggested, there are other ways. Where I live, we have
block association that’s the most casual thing ever. It’s an email list, and
questions come up like, “Who pays for the bouncy castle?” and “Should we
clean up the sidewalk a little bit more?” and “A film crew paid off someone
$1000 to shoot a TV show on the block, so should we put that money into
the bouncy castle fund? Or do we give it to the food pantry on the corner?”
And someone was like, “We’ll take a vote.” And someone else was like, “Voting is not the appropriate way to do this.”
Anyway, you work those things out in a totally casual way, and that’s appropriate for a network of a couple hundred people.
AYHAM: But does that happen on these social networks? Where there are
smaller scale, local communities that have their own contracts within the
bigger scheme of the network?

51

Part I

Conversation series (2017)

LAUREL: On Are.na, I’m part of a group that advises where Are.na should
go next.
BRYCE: Yeah. We, and probably a handful of other people who pay to use
Are.na...
AYHAM: You’re that separate group.
BRYCE: Yeah, so we’re put into like a channel where we also have closer
contact with the people who run it and are consulted when there are design
changes.
AYHAM: Really?
LAUREL: Yeah, I gave them $300 four years ago when they asked for it. So
I was placed in this group.
AYHAM: I guess my point is about the hierarchy established. I think the
internet and social networks always have this image of egalitarianism.
That’s what the network used to be the definition of, but something like a
premium account, like what you both have, implies that—
BRYCE: Class becomes a huge issue.
AYHAM: But they talk about it in positive ways.
BRYCE: Well, yeah, I mean the same way that Nilas spoke of taxation in
Denmark. You pay, and then you expect high returns from your government.
AYHAM: Yeah.
BRYCE: Except that’s probably not going to work the same way in the US.
DAN: Well, you pay because you want there to be more longevity for the
platform and because you want the platform to avoid falling into that attention advertising model.
MATT: Isn’t that like buying stock in a company? And then if you buy
enough stock early enough, you’re on the board of trustees or whatever?
BRYCE: Yeah.
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MATT: It sounds like you’re trustees of Are.na.
BRYCE: It’s not like they consult me for everything, but, sure.
DAN: Illuminati.
BRYCE: With the internet in 2050 thing, I do see money becoming even
more of an influence in the way users interact with the things that they use.
AYHAM: Money and class and hierarchy.
BRYCE: Yeah, and then class becomes an even bigger issue on the internet
than it already is. That’s scary to me, too.
AYHAM: That’s worth thinking about.
BRYCE: Sure.
KATELYN: Did you say class?
BRYCE: Class, yeah.
KATELYN: So like memberships?
NILAS: Who can afford it and who can’t afford it.
AYHAM: Who will even make that first step to pay for something?
NILAS: In Denmark, the educational system is public—you don’t pay for
it—it’s in the taxation. Apart from some private schools on the elementary
level, we have this thing after elementary school called “after school,” which
is like a one year thing. It’s kind of like a boarding school, but it’s rooted in
community and social values and so on. They’re private, so you have to pay
to attend one. But you can apply without the money, and they’ll look at your
financial situation and give you funds, which is similar to applying here. So
you don’t have a class difference in that system.
And I wonder: can parts of the internet work like that in the future? It
requires a big infrastructure and bureaucracy, but what if you could apply to
be a member of Are.na even though you couldn’t afford to pay $100 a month
to use it?
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BRYCE: I remember in class a little while ago you said something to the
effect of, “Your user-ship on the internet,” like you put that thing on your
computer. Who made that thing that tracks what citizen you are on the internet versus where you are physically?
NILAS: Oh, James Bridle, the project “Citizen Ex.”
BRYCE: And you figured out you were a US Citizen. The US is not a socialist country, and I don’t see it becoming one any time soon, although I hope
it does. If the there’s any kind of governing structure applied to the internet,
right now it’s probably gonna be a disgusting capitalist maybe fascist state
that is the internet.
DAN: I don’t think there needs to be a governing structure applied to the
internet as a whole, and it doesn’t have to come from a state either. I guess
my point was that, when you start a social network, you ought to have established a governing structure within it. And hopefully you made it a progressive one that expresses your values or your voice.
AYHAM: Yeah, I guess we do have to be specific about this, we are talking
about these platforms, not the internet in general.
DAN: And also the government doesn’t mean the state, and doesn’t mean a
nation state.
NILAS: In regards to the question of generosity—can you even make these
types of platforms and explain, using language...? Because that’s the thing
with Are.na—it’s not really telling you what it is, per se. You can read in a
blog post and on the about page, but in the interface and how it’s designed,
it’s not really telling you about responsibility and whatnot.
Can you make this kind of platform where when you sign up, you read, or
it’s presented in a way so it’s not like terms and conditions, but you’re presented to, like, these are the values of the thing?
AYHAM: Like a citizenship test.
DAN: Why not? Citizenship. People that are natural born don’t take that, but
they certainly get plenty of propaganda.
NILAS: We start to hide the personality of a website more and more. For
example, I was on the New Inquiry, and I was wondering, “What do the
founders actually say about this?” And they don’t really say anything.
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AYHAM: They try to be neutral.
NILAS: I was also looking at similar kinds of new critical online journals, and
they were also very vague.
AYHAM: That’s a really good point.
NILAS: Cab has a lot of thought put into this, but he’s not really talking
about it on the platform.
AYHAM: It’s not in the interface.
DAN: Can I tell you something though? I’m not sure myself, but are there
affordances in the Are.na interface that would, that do at least go part way
towards enacting the values that Cab wants?
LAUREL: I’m not sure, off the top of my head. One thing I’ve always liked is
that the following and follower counts are always sort of inaccurate since
channels can’t follow you back.
I remember, Bryce, you have this quote you like that’s about Are.na, which
goes: “There’s no wrong way to use Are.na.” It sounds really beautiful when
you first say it, but then you think of all the potential darkness, and there’s a
huge red flag.
Today, I rediscovered an old reading by Gene McHugh, and so I typed in
“McHugh” into the search bar in Are.na to see if there was anything else
by him. I found a picture of an almost nude model whose last name was
McHugh, and I clicked on that, and then I found all these channels that
were about the ideal female figure. There wasn’t enough information or
context to figure out if it was a worthwhile channel, despite being somewhat
pornographic.
AYHAM: Right, it’s only images.
LAUREL: Are.na’s decision to display images rather than text is also significant. (That differentiates them from Pinboard.) But choosing images leads
to a whole world of possibilities, potentially good or bad.
DAN: What’s that site that closed recently? ffffound.com. That was pretty
heavy on ideal female form because it was an image collector.
AYHAM: Is that why they shut it down?
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“The democratic culture of
the Internet (blogs, YouTube,
Wikipedia, etc.) is increasingly a part of daily life. If
somebody wants their voice
heard, they can do it with a
couple of clicks. However,
as this democratic culture
creates more instantaneously
available media on a daily
basis than anyone could possibly consume in a lifetime,
a tension emerges in which
each of these individual units
of media is transformed into
noise. In this scenario, both
Proust and pornography
flatten out in value to right
around zero — each just a
drop of water in a continuously expanding ocean. ...
There are so many people
shouting in the room that one
voice cannot be heard clearly.
For a contemporary artist,
this scenario poses and
interesting problem.”
Gene McHugh, Post Internet
(excerpt) (2010)
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NILAS: In the end, it basically turned into a porn site.
BRYCE: Like three images down on the front page there was porn.
DAN: I assume, or at least at the time, I assumed that was because it was
image based.
AYHAM: Yeah, and the ease of using it.
LAUREL: Perhaps it’s part of our responsibility as people on this “Are.na
board” to do something about this. Could we suggest something in the
interface to Cab, maybe?
BRYCE: Would it also be our responsibility, as users, if we saw something
questionable, to comment or contact that persodirectly, saying “Hey, maybe
this isn’t helping”?
LAUREL: That’s a good point.
DAN: All of those things can have such dark sides. This is why there’s a
pretty complicated constitution and social contract, and somewhere as rich
as the US, that really establishes how to think about free speech.
AYHAM: And it takes a level of investment to understand it, know it, and
apply it.

“If you don’t take care of
yourself online, someone else
will. That someone is likely
not a peer but a megacorporation that is tracking and
selling your preferences in a
silent auction, a government
surveilling your movements
and religious affiliations, or
a hacker collective that feels
entitled to publish your sexual
indelicacies. That someone
probably already is.”
Paul Ford, “Reboot the
World” (2016)
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DAN: And it also gets to that peripheral question, too. There are all kinds of
ways to accommodate pornography and free speech in an actual country
where you can, you know, sell things in a store behind a curtain. There are
so many different domains of privacy that people can navigate.
AYHAM: They are laws. They are enacted as laws.
DAN: Sometimes enacted as laws, sometimes it’s social convention. Often
enforced as laws and there’s just not nearly that much texture in a social
network, where everything demands your attention. You can’t turn away, or
you can’t choose what room you want to walk into so easily.
LAUREL: Sometimes I wish I had more control over the room before I walk
in. For example, when I sign onto Are.na, sometimes I only want to work on
my own stuff versus getting the barrage of notifications, which are more
and more as Are.na grows.
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This is similar to me wanting to open my email and being able to freeze time
for a moment. I don’t want to see new emails that come in. Maybe I can do
this with the “mail” app and turning off my WiFi momentarily...
MATT: Maybe let’s jump back to Frankenstein for a minute. I think it’s interesting that the doctor’s solution was to leave and go to Antarctica, trying to
be a recluse as much as possible, and it didn’t work. He couldn’t escape.
LAUREL: Yeah, and a bunch of Silicon Valley executives are trying to get to
private islands.
AYHAM: I want to clarify. When I said, “I will work at your destruction,” it
was the monster saying that to the creator. So, if the creator escapes to
Antartica or a private island, there’s a spirit that will always be there, continuing to effect him.
What can we do now?
DAN: In wrapping up, it’d be nice to think about formal solutions to this or
ways to act as practitioners within that domain. In the calm technology article, they accidentally talk about the connection between electricity and text.
How do you even make typographic choices or UX choices that afford good
behaviors or afford a set of values? Or that afford a kind of transparency?
It’s important to browse the internet or social platforms in a way where
things are not so hidden from you. You should understand why things are
being presented to you and not having things funneled away from you for
ulterior motives.
There will always be ulterior motives, but it’s important to shift the balance
there. How might we use that mission to drive design choices? Even initial
design choices, potentially. To show the seams, create a clarity, or to support contracts in some way?
One thing that the Frankenstein metaphor evokes for me what is the type of
positivist creation Frankenstein is. I mean, yes, it’s a monster that runs out
of control. But with the Russia spectra right now, or with any sort of exploit
by trolls that we’ve been talking about recently, how ironic is it that you take
this unknowable postmodern cloud of contemporary social networks, and
then something totally retrograde like the KGB or a troll or Frankenstein’s
monster, and just sort of walk through that cloud and exploit it and turn it
into something potentially so horrible?
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LAUREL: Let’s go back to the question, “What can we do now?”, because
this problem seems so huge. I found the calm technology article actually
quite calming and sort of optimistic. How do we make the loud room calm?
DAN: Or how to slow down, as Cab says. How can we make designs that
encourage slowness rather than speed?
LAUREL: Is it all about adding more friction, adding tax?
KATELYN: Maybe there’s just a delay.
DAN: Actual delay.
LAUREL: Like a disposable camera.
A Tent in the Woods
DAN: I like the idea of calm technology, but I wouldn’t find it calm. His evocation of like a million devices around us, constantly oscillating and vibrating with information that we don’t need. His best example is the Natalie
Jeremijenko ribbon. That is a cool peripheral way to see the quantity of
network traffic, but what could be a better example of information we don’t
need to know?
It was really striking how we are seeing an age of ubiquitous computing
come to pass. These devices are starting to exist. You can buy the internet
connected refrigerator that he’s talking about, but that’s so swamped by the
revenge of the personal computer, which is the smartphone that demands
all your attention like a PC does, and that you totally give a name and a special colorful case to and form a special bond with.
AYHAM: A one-to-one relationship.
DAN: A one-to-one intimate relationship as we’ve been talking about in
Mobile Computing. It’s such a dominant paradigm, and I don’t think he
could have predicted it. But the promise of being able to turn away, as he
suggests, is very calming: the idea of the periphery. I was thinking about
that a lot as we were designing e-books, actually. Just what is the difference
between reading something on a phone or a tablet or a desktop versus
reading the same thing in paper? Personally, I do both, I go back and
forth, but the one thing you don’t really do with the phone is encounter it
somewhere.
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There’s that feeling of sitting down on the couch and being like, “Oh there’s
my copy of the New Yorker.” And it was already there. For me, that’s what
he’s talking about when he’s talking about periphery. You can make a
choice to turn to that, not turn to that, or to turn away from it when you want.
It’s not this one thing that absorbs you.
NILAS: And then there’s more. That’s only one affordance to it. It’s not fighting for...

“I once heard Leon Botstein,
the President of Bard
College, compare books to
stairs. ‘They’ve invented the
elevator,” he said, “but sometimes you still walk up.’”
Orit Gat, “Screen. Image.
Text.” Rhizome (2012)

AYHAM: A book can also hold a door open.
NILAS: Well, yeah.
BRYCE: It’s frustrating when text messages show up on your book.
NILAS: Yes, exactly. That’s my point.
BRYCE: I don’t think anything I ever do with my smartphone will be considered a calm technology. But the pieces of technology that calm me are just
things that do the one thing that I turn to that thing for.
MATT: I was just thinking about Facebook again. The architecture of Facebook is being compared to a casino in that there’s all these flashing lights
and rewards and you get all these notifications and likes and there are all
these photos you can look at or other rooms where all of sudden there’s a
magician onstage doing card tricks for you.
NILAS: But it’s just one long casino you just walk through and walk through
and walk through...
MATT: Yeah, but it’s a casino you can easily get lost in or not realize you’re
still inside the casino. They hide the exit really well, so it’s difficult to opt out.
If you’re trying to leave, they’re like, “No, no, no, your friends are going to
miss you.” They put their photos up.
AYHAM: It’s funny. I’m getting confused about whether you’re talking about
actual casinos.

“Hypertext can be difficult
to read. And to teach: the
vast majority of my students
have visceral reactions
against hypertext every time I
introduce them to it. Some of
what they hate, of course, may
be attributed to the general
appearance of datedness
that most of the classic
hypertexts. ... But when
pressed to think beyond the
slowness, the small window,
the pixelated fonts, what my
students most often voice is
their sense of disorientation,
their lostness within the world
of the text. They stab randomly at it, trying to find their
way somewhere; they wander
aimlessly, trying to make
sense of their paths; they
finally give up, not at all sure
how much of the text they’ve
actually read, or what they
should have taken from it.”
Kathleen Fitzpatrick,
Planned Obsolescence Publishing, Technology, and the
Future of the Academy (2011)

MATT: Yeah, for sure. That’s my point. We’re talking about this room thing,
and Facebook is this casino room. The alternative sounds kind of like a tent
in the woods or something.
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AYHAM: Yeah, isolated.
MATT: Yeah. You don’t want to be in a room with other people. You want to
be in a room by yourself.
NILAS: So maybe we need more tents.
AYHAM: Yeah. In the woods.
NILAS: And fewer casinos.
MATT: I’m also thinking about this app my girlfriend uses. I think it’s just
called Moon. She installed it a year or two ago, and periodically she gets
notifications from the moon. The moon says, “French fries are great”—these
kind of non-sequiturs. When she opens the app, it tells her the moon cycle.
It just reminds you that it’s there every now and then in these strange ways.
DAN: The app is an interesting mention within the context of the phone. An
app compared to the internet is a little bit like making a tent in the woods. A
thing that’s supposed to do one thing and one thing well, and you’re perfectly comfortable deleting once you’ve exhausted it.
BRYCE: Rather than moving to a cabin in the woods, do we just want places
to be alone on our devices then?
DAN: Yeah.
AYHAM: I think that’s you turning off your WiFi when using your email,
Laurel.
LAUREL: Yeah.
DAN: So, we’re designers not recluses, or we might be designers and
recluses. But to the extent that we make things for other people, my question is, “What would it mean to get into tent building?”
Could you make a living at that? Is that even what you’re talking about? If
you’re selling tents to a million other people all day? Because are we talking
about that or are we talking about going to live in your own tent?
LAUREL: Also, why isn’t there a smart phone that just has the basics—
maps, phone, text, that’s it? Like, why hasn’t Muji or IKEA made a
smartphone?
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AYHAM: When you’re talking about reading. I was just reminded of a story
about Immanuel Kant that claims he created all his works at the age of 50,
because at that point he’d read everything that needed to be read in the
18th century. That idea is bizarre to us when we think about this endless
stream of content. We have this need to know how we’re going to read all
of it. But the idea that someone was able to create the works that he did
because he was like, “Okay, I read everything I needed to read. Now I can
start.” It’s such a bizarre thing to compare to wherever we’re at now.
NILAS: The other way around is that writing is over, and we don’t need to
write anymore.
AYHAM: Right. Oh yeah, maybe. Less things to read back then.
NILAS: What’s his name? James Joyce? That’s basically what he did, I
think. He’s thought writing that makes sense was so over.
Not Only a Critic
DAN: Well, that’s definitely a good place to stop. I would end by saying we
aren’t and can’t simply be critics and outside observers. Most of us might
not have the luxury of defining a new hardware device, a new nation state, or
even platform that has critical mass.
But I think the thing to think about is: how do you express values that are
positive? At least in the meantime, and within the sphere of influence that
we have as designers? Even as you’re working within those systems, you’re
potentially working to deconstruct the bad systems.
AYHAM: Part two of the series.
DAN: Part two, yeah. To be continued. This has been really fun. Hopefully,
besides being food for thought for all of our future careers, it’s food for
thought for you work next semester or next year in the program. And yeah,
cool, maybe we’ll do it again next year.
AYHAM: Yeah. Thanks for joining us.
DAN: Yeah, thanks a lot.
LAUREL: Thanks.

61

Part II	Suggested conversation readings

62

Part II	Suggested conversation readings

Sometimes it looks like a duck, sometimes it looks like a rabbit: Governance
structures in graphic design, decorative form in law, and schools in the public
sphere
Jack Balkin: Have graphic designers moved toward producing platforms, instead of
producing contained works?
Dan Michaelson: Yes, and that's where the focus of my classes lies in particular.
J: What kind of platforms might you teach your students how to create?
D: One project in my class is to make a content management system. That's a very
open-ended project, but the problems are straightforward: you've got to ﬁgure out what
the content should be, and that's a decision up to each individual designer in this case.
But to create a healthy ecosystem around that content, you've got to ﬁgure out how are
you asking users to enter and structure their content, how are you transforming that
content through algorithm, and ﬁnally how you're presenting that content.
J: It sounds to me like a lot of what they're doing is they're engaged in software design?
D: To me there's a fuzzy spectrum between graphic design, which might ask: "what
does the interface look like?", and software design, which asks: "what's the algorithm
beneath the surface that's organizing the data."
J: So we begin the conversation with the transformation of graphic design from an
earlier model (things like advertisements or posters). You're saying, "What do I do as a
graphic designer, when I'm asked by a client not to create a single unitary object, but to
create a platform which others in the business will use. We want it to be functional for
the goals that the client wants, but we also want it have aesthetic consistency and
appeal." That's what you're trying to do right now?
D: We can think of it a little more broadly. It should have a feeling that isn't just a visual
feeling, but a feeling about the way it works and the cultural messages it's transmitting.
And it should evolve over time in a healthy way. When you come back to this platform a
year from now, it could be worse or it could be better, and we're engineering something
that's going to be better.
J: A lot of that depends on two things: ﬁrst, the amount of leeway put into the original
system. And second, the ability of the system to be generative. You can have a system
that has a lot of leeway, but you can't build anything with it, because you haven't
included the tools to build something new.
It's the placement of these generative tools in the system that allows you to be surprised
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when you come back in a year. Do you think there's a natural analogy between this and
game design? An interesting game allows participants to do something the game
designer had not imagined.
D: That's often our goal.
J: The problem of platform design is like a miniature problem of governance. When you
create a platform for other people to use, they’re not going to call you at 3:00am every
night. Basically you've left it in their hands. Most of what you're doing is giving them the
ability to build out the site to whatever they need, and to prevent them from wrecking it,
crashing it, or exploiting other people. In a game context you have what are called
"exploits," which is where somebody uses the software functionality to gain an
advantage which others consider unfair. But in your context I assume this never
happens? Somebody might crash the platform you create, but you never get the idea of
people within the client creating problems like that.
D: They certainly might. We can talk about the Yale School of Art's own website as an
example. When the school asked my company to redesign it, we knew the school was
an incredibly vibrant community, where students unceasingly develop new ideas about
what art should be. So the website should be as dynamic as that. It should give
prospective and current students a window onto what it's like there. To accomplish that
the website should be updated daily, but the school has no staff to do that. So we
empowered all the students, staff, and faculty of the school to create and edit all the
pages of the website. I’m using the word “empowered” somewhat provocatively here.
J: When you say you "empowered" them, what you did precisely was to give them all
accounts, and the accounts gave them the right to perform certain operations on the
site.
D: We did that, and we did a little bit more. We also designed a system that would be
easy enough for everybody to edit those pages without any technical training. In fact it’s
sort of fun to use. When you make a page, the system ensures that it’s always
somehow within our overall design for the website. But the process of editing also feels
creative. So there's a back and forth between our authorship as designers of the
platform, and individual authorship by people who make pages. That’s empowering in
one sense, which is that it lets you make something bigger than you knew how to make,
because of the engineering of this tool.
J: In the context of a platform like that, what empowerment means is precisely the ability
to make things given the rules of the game you set up. In your case, the constraints that
you're placing on users are that whatever they produce will more or less be aesthetically
consistent with the overall plan you had in mind. It might have certain elements that are
continuous through what they produce, it might have constraints on what kinds of colors
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or shapes, what kind of content they can upload. Those kinds of things are potential rule
sets.
D: In fact those encoded rules are what makes it fun to use this system, because if you
had to make every design decision all the time or write your own HTML code to make a
page, of course that kind of freedom is overwhelming in a number of ways.
To continue the story, the website has lived for six or seven years now and it still feels
new in many ways, which is remarkable. Some people say it's the best website they've
ever seen. Yet as more and more people have used the site it has evolved in several
ways. One is that there are some trends in the kinds of artworks that people make in the
school, that can be aggressive. Students at times have been interested in ﬂorescent,
collaged images for example, or they're interested in political imagery that might be
startling. So the website begins to look like their work.
J: Tell me what kind of things went wrong with the site.
D: The site gets hate mail on days when the design of it has become particularly
startling. Those can be legitimate complaints. “This whole website is ﬂashing at me.
Someone might have a seizure, and I can't ﬁnd what I'm looking for." On the other hand
not everyone is a good critic. It may be easy to ﬁnd what you’re looking for, you just
assume it’s not because some graphics have a bad association for you.
J: Does the staff take responsibility for the complaints and how people feel about it? In
other words, does the buck stop with them ultimately?
D: Maybe, but I'm not sure they'd say that. The language on the website says the
individual authors of each piece of content are responsible for it.
The way we've resolved conﬂicts up to now has been informal. Do you remember the
controversy in the art school a couple years ago when an undergraduate artist claimed
to have made work using blood from an abortion? At the time I noticed someone had
put a dancing baby animated GIF on the art school website. So I simply told that person
and said I thought it was unhelpful to the conversation.
J: What you are putting into the ethos of graphic design is actually the creation of a
governance structure. There is a particular set of tasks that you want to achieve. You're
creating a space in which people can do things, they're trying to create aesthetic effects,
to be amusing, witty, profound, emotionally affecting, whatever their goals are, but
you've created a place for them to do that. There are certain rules. Some of the rules
are built into the code, that is, they just can't do certain things because the code doesn't
let them do it, and certain things are enabled by the code, and they could actually do
things more powerfully if the code was changed to allow them to do it. But that's just the
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part of the governance that's produced by the software. There is also a set of communal
norms that develop as the space proceeds through time. These communal norms are
not necessarily predictable from the original design.
And to some extent, it's the participants who govern themselves through informal
communication with each other, their give-and-take with each other. They are relying on
the fact that most of the people who work there understand themselves to be part of a
community, and won't demand more than they should. It is possible that someone might
behave badly, or they might behave in a way that is insensitive to others. At that point,
there will be other varying social norms that will be brought to bear on that person in
order to get them to behave. So that is another kind of governance, the governance of
social norms.
So we have the governance of the code, which is largely the designer's doing, and
which both constrains and enables, on the one hand. And then we have the governance
of the community that is using that code, based on social norms and the idea that
people want to be well thought of. And ﬁnally, the third story is one of charismatic
authority, a professional authority, in which you have a student who is not behaving. He
doesn't seem to be able to pick up the cues about how to behave in this particular kind
of conversation about abortion, for example, so you actually show up, and say, "I am
your teacher,” or "I am a person you respect," and I'm saying “Don't do this.” You are
relying on these forms of authority in order to get the student to back down. Which, I
take it in this case, he did.
That that is another form of governance, it is the governance of a structure outside of
the graphic design teacher-student relationship, which is basically parasitic on your
position in the university and the student's position in the university. And possibly based
upon the student's sense of respect for you as an artist, or someone who knows more
than they do.
You can think about a graphic design project like the one you are describing through the
lens of art or creativity, but we have just shown how the project can also be viewed
through the lens of governance. What looks like a graphic design project is actually a
governance structure, which has multiple overlapping forms of power and authority.
D: Of course we could also look at it the opposite way. In my classes I’m trying to
convince students that what looks like a governance structure is actually a graphic
design project.
J: Exactly! That is exactly right. We can look at it in two equal ways. It is a duck-or-rabbit
situation. Sometimes it looks like a duck, sometimes it looks like a rabbit.
Is there anyone who has thought that what was done on the site was illegal?
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D: Yes, I’m sure that at times copyright law has been broken during the use of this
website.
J: There is a further background set of power relations: the state. For example, there
are questions about who is responsible if copyrighted material is uploaded onto the site.
Is it the student who uploaded the material, or the school, or the university? Are the
individuals who work in the art department responsible? Or is the original designer
responsible, for having created a system that made it so easy for people to violate
copyright?
You are always doing all of this stuff—these various intersecting governance structures
we call the graphic design project—against the background of the law. So the graphic
design project is not only itself a mini-world of governance, with multiple overlapping
forms of authority, it's also embedded in a larger system of governance, which is the
state.
D: We could go a little bit further. Graphic design interacts with the law not only through
code functionality, social norms, and charismatic authority, but also through the formal
qualities of the interface design. Does the visual design encourage you to make
collages of other people's work, or does the visual design frame images in thumbnails?
You actually hinted at this perspective early on.
J: Depending on how you design the tool kit and how you display the result of
operations within the system, people will be tempted or driven to do things one way
rather than another, because of the aesthetic consequences of what they do.
D: That's right. So that suggests another question about trying to predict and inﬂuence
consequences. You observed that these systems are so complicated and chaotic that
we can't predict what's going to happen a few years down the road. But we can
inﬂuence it a little bit, or we can inﬂuence some qualities of it.
Taking another step back, I wonder whether there is an analogy to the interpretive
function of law. When does the role for lawyers or law students extend to trying to shift
the cultural landscape, creating a system of governance better than the one that
preceded it? Does this only happen in legislatures, which is where we expect it to
happen?
J: I think the idea of interpretation is not appropriately posed here yet. Let's talk about
the different forms of power and authority that were implicit in your platform. Remember
we had the code, we had the community norms, we had the institutional and charismatic
authority, and underpinning it was the the power of the state, the regulations of the state
as to who would be responsible for what was done on the platform. It's a very complex
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picture. It's going to turn out that the issue of interpretation will look different with
respect to each of these.
Suppose we think about the question of the code, the basic design. Code-based
systems of power are rigid. At the code level, the kind of interpretation we think of with
respect to law doesn't apply. It either works or it catastrophically fails.
On the other hand, when we move to the second form of authority, the authority of
community norms, we are back in interpretation space. As people act within the space,
and they add new art and do things to other people's art, norms emerge. The software
may not limit the kind of operations they can do, but as a matters of norms, they might
consider it impolite to do something to somebody else's work, for example to change too
much of it. And unlike the code, people can have arguments over whether the norms
have been breached or not.
D: If what you can do is make thumbnails, what happens when someone creates a
mosaic of many thumbnails to create a larger image. You can exploit the possibilities
afforded by the code to create outcomes that are—it's not a catastrophic failure, I would
say, and may or may not be a failure.
J: That is a creative—
D: It may be a failure, though. You can imagine cases where it is debatable as to
whether that kind of creative abuse of the system is healthy or unhealthy.
J: So the world of interpretation arises at the moment when you have norms that can be
argued about. The argument is not about whether the code permits it, it's about whether
you and I should do it.
D: True. But when something does go wrong, when people agree that the behavior of
the system is unhealthy, what can happen is someone calls me to change the code. So
there are linkages among these layers of governance.
J: And at that point, you they are asking you to make a normative judgment about
whether or not the code is being appropriately used. And if you agree that it is being
inappropriately used, what do you do?
D: We alter the design, or we alter the code. Either could be appropriate to adjust the
balances within this ecosystem so it works better moving forward.
J: So what you've done is you've readjusted the code substrate—you've readjusted the
part of the governance scheme that is in code—
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D: And in code, could also be what it looks like, right...?
J: Right. The appearance is emergent from the code.
D: That's right.
J: And then you hope it will have a beneﬁcial effect on the norms.
Similarly, we talked about the authority of the institution in which the space is located.
The university, for example. Or the student-teacher relationship. This is a social
conﬁguration and also subject to interpretation. With the student who posted the
dancing baby, what ﬁrst looks like "It would be better if you didn't do this,” turns into a
discussion about how the student is supposed to behave toward you and is the student
in fact behaving inappropriately.
D: True. There is a rule against censorship in the art school which predates the website.
I didn't delete it for him, or tell him he had to delete it. I told him it would be better for the
school if it weren't there. A distinction which is certainly subject to interpretation.
J: You are saying, I'm not in violation of the preexisting norms about censorship of
students. You can imagine the student pushing saying, if this is not an attempt to censor
me, then what is?
D: Right.
J: That is the sphere in which interpretation occurs. Finally, when we think about the
substrate of state power, and the laws about who would be responsible and whether the
uploading particular images would violate copyright and all of that, that's also in the
realm of interpretation, because it is not like code in the on-off sense, it's like norms.
The laws of the state are like the norms of the community, or the professional norms of
the institution. They just happen to be in a different location.
D: To ﬁnish the story of what happened at the school of art: some years after the launch,
we noticed that the website was down and displaying its test pattern error page. The
site had been featured on Reddit and the trafﬁc had crashed it. And the reason for that
was because it had been nominated as the worst website of 2010, and had won.
J: Why was it nominated as the worst website of 2010?
D: Mainly because it was so graphically aggressive, as far as I can tell.
J: So everything was attributed—the site, its design, the whole thing—to what happened
to be on the site at that particular time.
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D: That's true, and it's an interesting mistake, but the site is also like that often. So it's
not an unfair opinion, either.
J: We have been talking about norms and the locations of the norms, and how they are
embedded in other systems of norms. The story about Reddit is interesting because it's
a story in which this site, for the community of students within Yale, was also embedded
in the public sphere outside of Yale. You could have made it only available to the Yale
community.
D: Right. We had said we wanted the site to be well-liked by two groups: people in the
School of Art community, and people who want to join that community, that is,
prospective students.
J: By inserting it into the public sphere, you made a conscious decision. The site was no
longer understood as an exercise, a part of students’ education. It was thrown into a
conversation about appropriate norms in the public sphere in general. Not about
appropriate behavior within the conﬁnes of the university.
D: Right. And people may even debate the success of the site as a system of
governance. My favorite comment from the Reddit thread was: "Hey, this is a wiki, you
can't blame the designers, it's changing all the time." And its reply: "Well, now we know
that's not a good idea.”
J: They said, in effect, somebody screwed up the code. "They didn't design it the right
way in the ﬁrst place."
D: It was a great conversation.
J: So here is another sphere of interpretation. Because it's contestable. People could
dispute what the norms are, their application, and their values.
What's the relationship between aesthetics and governance in the design of a site like
Twitter or Google?
D: There is a relationship between form and function, which is famously slippery. The
formal choice to limit the size of the input box on Twitter becomes a functional choice
that users should adapt to that limitation. Ways of speaking within that limitation then
become extremely creative.
J: Do the decorative elements of the design play any role in authority, power,
governance?
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D: I was wondering whether that was more of what you were getting at, when you used
the word "aesthetic."
J: What we are doing is, we are breaking this out into little bits. We talked about form
and function, and we now talk about decorative elements and their role.
D: For example, Google’s famously minimal visual design, does that result in governing
norms that are different than a site that is more visually rich?
J: Is that just a matter of “Oh I like it,” or “I didn't like it”? To what extent when you think
about graphic design are you thinking about the political effects of design choices?
D: On the one hand, Google’s absolute simplicity makes it easier to scan the search
results to ﬁnd what you’re looking for from a seemingly unedited list. But at the same
time, the feeling that the design is minimal, also telegraphs the idea of that function. So
people get the impression that Google values their judgment. The aesthetic design
gives the impression of democracy.
J: On one hand we have what we might call the power relations of the design, that
comes from its function, and on the other hand, we have the decorative features which
either can reinforce or conﬂict with these functional aspects.
D: Form can also mask a hidden function. That seemingly transparent list of search
results has been pre-processed for you in ways that can be pretty opaque.
J: We can think about law in terms of its structure: its penalties and pains, its incentive
forms, its subsidizations and refusals to subsidize, the use of channeling functions,
framing, effects. All of those features makes law a governance system, like graphic
design. Law also has another realm, the realm of social meaning. That is what we are
analogizing to the decorative aspect, the blank screen in Google. It has a semiotic
feature: What do things mean? What do they seem to be like? What do they symbolize?
If you think about law in those terms, the number of associations is just overﬂowing:
what courtrooms look like, what kind of clothing lawyers wear, how police wear their
uniforms, how you design a prison, how legislatures meet in these huge buildings.
And it would have the same kind of relationship that you just explained to me in the
relationship between the functional aspect of the Google search page, and the
decorative aspect of the Google search page. These things can either reinforce each
other, they can be in conﬂict with each other, one of them can disguise or mask the
other. The "I'm feeling lucky" button sends a message of personal empowerment, which
mystiﬁes or disguises its function.
D: It's a common role for advertising and design: to make us comfortable with
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something we were previously uncomfortable with.
J: It makes us acquiesce, it makes us accept, in the same way as the relationship
between the social meanings produced by legal institutions, and the functional aspects
of the power relations in legal relationships. It might even be inappropriate to divide
them. In practice they might just be merged in ways that are very difﬁcult to sort out.
Law has its effects through creation of social meaning. And its social meaning then
creates conﬁdence, acquiescence, docility, fear, expectation, patriotism, it has all these
effects on populations. Lawyers who like to be tough guys like to say it's all about
incentives in the simple sense of whether or not it would cost me or it would cost me
less. But it’s also about what things mean, how you apprehend what is going on before
you. So when you apprehend Google, the page, what you see before you is a clean
page that appears to put you in the driver's seat. It creates the image of your
empowerment. It's not just a question of incentives. It’s a question of what the Google
page means to you.
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The Cobweb
Can the Internet be archived?
By Jill Lepore

M

alaysia Airlines Flight 17 took oﬀ from Amsterdam at 10:31 .�. G.M.T. on
July 17, 2014, for a twelve-hour �ight to Kuala Lumpur. Not much more than
three hours later, the plane, a Boeing 777, crashed in a �eld outside Donetsk, Ukraine.
All two hundred and ninety-eight people on board were killed. The plane’s last radio
contact was at 1:20 �.�. G.M.T. At 2:50 �.�. G.M.T., Igor Girkin, a Ukrainian
separatist leader also known as Strelkov, or someone acting on his behalf, posted a
message on VKontakte, a Russian social-media site: “We just downed a plane, an AN26.” (An Antonov 26 is a Soviet-built military cargo plane.) The post includes links to
video of the wreckage of a plane; it appears to be a Boeing 777.
Two weeks before the crash, Anatol Shmelev, the curator of the Russia and Eurasia
collection at the Hoover Institution, at Stanford, had submitted to the Internet Archive,
a nonpro�t library in California, a list of Ukrainian and Russian Web sites and blogs
that ought to be recorded as part of the archive’s Ukraine Con�ict collection. Shmelev
is one of about a thousand librarians and archivists around the world who identify
possible acquisitions for the Internet Archive’s subject collections, which are stored in
its Wayback Machine, in San Francisco. Strelkov’s VKontakte page was on Shmelev’s
list. “Strelkov is the �eld commander in Slaviansk and one of the most important
�gures in the con�ict,” Shmelev had written in an e-mail to the Internet Archive on
July 1st, and his page “deserves to be recorded twice a day.”
On July 17th, at 3:22 �.�. G.M.T., the Wayback Machine saved a screenshot of
Strelkov’s VKontakte post about downing a plane. Two hours and twenty-two minutes
later, Arthur Bright, the Europe editor of the Christian Science Monitor, tweeted a
picture of the screenshot, along with the message “Grab of Donetsk militant Strelkov’s
claim of downing what appears to have been MH17.” By then, Strelkov’s VKontakte

https://www.newyorker.com/magazine/2015/01/26/cobweb
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page had already been edited: the claim about shooting down a plane was deleted. The
only real evidence of the original claim lies in the Wayback Machine.
The average life of a Web page is about a hundred days. Strelkov’s “We just downed a
plane” post lasted barely two hours. It might seem, and it often feels, as though stuﬀ on
the Web lasts forever, for better and frequently for worse: the embarrassing photograph,
the regretted blog (more usually regrettable not in the way the slaughter of civilians is
regrettable but in the way that bad hair is regrettable). No one believes any longer, if
anyone ever did, that “if it’s on the Web it must be true,” but a lot of people do believe
that if it’s on the Web it will stay on the Web. Chances are, though, that it actually
won’t. In 2006, David Cameron gave a speech in which he said that Google was
democratizing the world, because “making more information available to more people”
was providing “the power for anyone to hold to account those who in the past might
have had a monopoly of power.” Seven years later, Britain’s Conservative Party scrubbed
from its Web site ten years’ worth of Tory speeches, including that one. Last year,
BuzzFeed deleted more than four thousand of its staﬀ writers’ early posts, apparently
because, as time passed, they looked stupider and stupider. Social media, public records,
junk: in the end, everything goes.
Web pages don’t have to be deliberately deleted to disappear. Sites hosted by
corporations tend to die with their hosts. When MySpace, GeoCities, and Friendster
were recon gured or sold, millions of accounts vanished. (Some of those companies
may have noti ed users, but Jason Scott, who started an out t called Archive Team—its
motto is “We are going to rescue your shit”—says that such noti cation is usually
purely notional: “They were sending e-mail to dead e-mail addresses, saying, ‘Hello,
Arthur Dent, your house is going to be crushed.’ ”) Facebook has been around for only
a decade; it won’t be around forever. Twitter is a rare case: it has arranged to archive all
of its tweets at the Library of Congress. In 2010, after the announcement, Andy
Borowitz tweeted, “Library of Congress to acquire entire Twitter archive—will rename
itself Museum of Crap.” Not long after that, Borowitz abandoned that Twitter account.
You might, one day, be able to nd his old tweets at the Library of Congress, but not
anytime soon: the Twitter Archive is not yet open for research. Meanwhile, on the Web,
if you click on a link to Borowitz’s tweet about the Museum of Crap, you get this
message: “Sorry, that page doesn’t exist!”
https://www.newyorker.com/magazine/2015/01/26/cobweb

74

2/16

Part II	Suggested conversation readings

1/24/2018

Can the Internet Be Archived? | The New Yorker

The Web dwells in a never-ending present. It is—elementally—ethereal, ephemeral,
unstable, and unreliable. Sometimes when you try to visit a Web page what you see is
an error message: “Page Not Found.” This is known as “link rot,” and it’s a drag, but it’s
better than the alternative. More often, you see an updated Web page; most likely the
original has been overwritten. (To overwrite, in computing, means to destroy old data
by storing new data in their place; overwriting is an artifact of an era when computer
storage was very expensive.) Or maybe the page has been moved and something else is
where it used to be. This is known as “content drift,” and it’s more pernicious than an
error message, because it’s impossible to tell that what you’re seeing isn’t what you went
to look for: the overwriting, erasure, or moving of the original is invisible. For the law
and for the courts, link rot and content drift, which are collectively known as “reference
rot,” have been disastrous. In providing evidence, legal scholars, lawyers, and judges
often cite Web pages in their footnotes; they expect that evidence to remain where they
found it as their proof, the way that evidence on paper—in court records and books and
law journals—remains where they found it, in libraries and courthouses. But a 2013
survey of law- and policy-related publications found that, at the end of six years, nearly
fty per cent of the URLs cited in those publications no longer worked. According to a
2014 study conducted at Harvard Law School, “more than 70% of the URLs within the
Harvard Law Review and other journals, and 50% of the URLs within United States
Supreme Court opinions, do not link to the originally cited information.” The
overwriting, drifting, and rotting of the Web is no less catastrophic for engineers,
scientists, and doctors. Last month, a team of digital library researchers based at Los
Alamos National Laboratory reported the results of an exacting study of three and a
half million scholarly articles published in science, technology, and medical journals
between 1997 and 2012: one in ve links provided in the notes suﬀers from reference
rot. It’s like trying to stand on quicksand.
The footnote, a landmark in the history of civilization, took centuries to invent and to
spread. It has taken mere years nearly to destroy. A footnote used to say, “Here is how I
know this and where I found it.” A footnote that’s a link says, “Here is what I used to
know and where I once found it, but chances are it’s not there anymore.” It doesn’t
matter whether footnotes are your stock-in-trade. Everybody’s in a pinch. Citing a Web
page as the source for something you know—using a URL as evidence—is ubiquitous.
Many people nd themselves doing it three or four times before breakfast and ve
times more before lunch. What happens when your evidence vanishes by dinnertime?
https://www.newyorker.com/magazine/2015/01/26/cobweb
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The day after Strelkov’s “We just downed a plane” post was deposited into the Wayback
Machine, Samantha Power, the U.S. Ambassador to the United Nations, told the U.N.
Security Council, in New York, that Ukrainian separatist leaders had “boasted on social
media about shooting down a plane, but later deleted these messages.” In San Francisco,
the people who run the Wayback Machine posted on the Internet Archive’s Facebook
page, “Here’s why we exist.”

T

he address of the Internet Archive is archive.org, but another way to visit is to
take a plane to San Francisco and ride in a cab to the Presidio, past cypresses that
look as though someone had drawn them there with a smudgy crayon. At 300 Funston
Avenue, climb a set of stone steps and knock on the brass door of a Greek Revival
temple. You can’t miss it: it’s painted wedding-cake white and it’s got, out front, eight
Corinthian columns and six marble urns.
“We bought it because it matched our logo,” Brewster Kahle told me when I met him
there, and he wasn’t kidding. Kahle is the founder of the Internet Archive and the
inventor of the Wayback Machine. The logo of the Internet Archive is a white,
pedimented Greek temple. When Kahle started the Internet Archive, in 1996, in his
attic, he gave everyone working with him a book called “The Vanished Library,” about
the burning of the Library of Alexandria. “The idea is to build the Library of
Alexandria Two,” he told me. (The Hellenism goes further: there’s a partial backup of
the Internet Archive in Alexandria, Egypt.) Kahle’s plan is to one-up the Greeks. The
motto of the Internet Archive is “Universal Access to All Knowledge.” The Library of
Alexandria was open only to the learned; the Internet Archive is open to everyone. In
2009, when the Fourth Church of Christ, Scientist, decided to sell its building, Kahle
went to Funston Avenue to see it, and said, “That’s our logo!” He loves that the church’s
cornerstone was laid in 1923: everything published in the United States before that
date lies in the public domain. A temple built in copyright’s year zero seemed fated.
Kahle hops, just slightly, in his shoes when he gets excited. He says, showing me the
church, “It’s Greek!”
Kahle is long-armed and pink-cheeked and public-spirited; his hair is gray and frizzled.
He wears round wire-rimmed eyeglasses, linen pants, and patterned button-down
shirts. He looks like Mr. Micawber, if Mr. Micawber had left Dickens’s London in a
time machine and landed in the Paci c, circa 1955, disguised as an American tourist.
https://www.newyorker.com/magazine/2015/01/26/cobweb
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Instead, Kahle was born in New Jersey in 1960. When he was a kid, he watched “The
Rocky and Bullwinkle Show”; it has a segment called “Peabody’s Improbable History,”
which is where the Wayback Machine got its name. Mr. Peabody, a beagle who is also a
Harvard graduate and a Nobel laureate, builds a ����� machine—it’s meant to sound
like a ������, one of the rst commercial computers—and he uses it to take a boy
named Sherman on adventures in time. “We just set it, turn it on, open the door, and
there we are—or were, really,” Peabody says.
When Kahle was growing up, some of the very same people who were building what
would one day become the Internet were thinking about libraries. In 1961, in
Cambridge, J. C. R. Licklider, a scientist at the technology rm Bolt, Beranek and
Newman, began a two-year study on the future of the library, funded by the Ford
Foundation and aided by a team of researchers that included Marvin Minsky, at M.I.T.
As Licklider saw it, books were good at displaying information but bad at storing,
organizing, and retrieving it. “We should be prepared to reject the schema of the
physical book itself,” he argued, and to reject “the printed page as a long-term storage
device.” The goal of the project was to imagine what libraries would be like in the year
2000. Licklider envisioned a library in which computers would replace books and form
a “network in which every element of the fund of knowledge is connected to every
other element.”
In 1963, Licklider became a director at the Department of Defense’s Advanced
Research Projects Agency (now called �����). During his rst year, he wrote a sevenpage memo in which he addressed his colleagues as “Members and Aﬃliates of the
Intergalactic Computer Network,” and proposed the networking of ���� machines.
This sparked the imagination of an electrical engineer named Lawrence Roberts, who
later went to ���� from M.I.T.’s Lincoln Laboratory. (Licklider had helped found both
B.B.N. and Lincoln.) Licklider’s two-hundred-page Ford Foundation report, “Libraries
of the Future,” was published in 1965. By then, the network he imagined was already
being built, and the word “hyper-text” was being used. By 1969, relying on a datatransmission technology called “packet-switching” which had been developed by a
Welsh scientist named Donald Davies, ���� had built a computer network called
�������. By the mid-nineteen-seventies, researchers across the country had developed
a network of networks: an internetwork, or, later, an “internet.”
https://www.newyorker.com/magazine/2015/01/26/cobweb

5/16

77

Part II	Suggested conversation readings

1/24/2018

Can the Internet Be Archived? | The New Yorker

Kahle enrolled at M.I.T. in 1978. He studied computer science and engineering with
Minsky. After graduating, in 1982, he worked for and started companies that were later
sold for a great deal of money. In the late eighties, while working at Thinking
Machines, he developed Wide Area Information Servers, or ����, a protocol for
searching, navigating, and publishing on the Internet. One feature of ���� was a time
axis; it provided for archiving through version control. (Wikipedia has version control;
from any page, you can click on a tab that says “View History” to see all earlier versions
of that page.) ���� came before the Web, and was then overtaken by it. In 1989, at
����, the European Particle Physics Laboratory, in Geneva, Tim Berners-Lee, an
English computer scientist, proposed a hypertext transfer protocol (HTTP) to link
pages on what he called the World Wide Web. Berners-Lee toyed with the idea of a
time axis for his protocol, too. One reason it was never developed was the preference for
the most up-to-date information: a bias against obsolescence. But the chief reason was
the premium placed on ease of use. “We were so young then, and the Web was so
young,” Berners-Lee told me. “I was trying to get it to go. Preservation was not a
priority. But we’re getting older now.” Other scientists involved in building the
infrastructure of the Internet are getting older and more concerned, too. Vint Cerf, who
worked on ������� in the seventies, and now holds the title of Chief Internet
Evangelist at Google, has started talking about what he sees as a need for “digital
vellum”: long-term storage. “I worry that the twenty- rst century will become an
informational black hole,” Cerf e-mailed me. But Kahle has been worried about this
problem all along.
“I’m completely in praise of what Tim Berners-Lee did,” Kahle told me, “but he kept it
very, very simple.” The rst Web page in the United States was created at ����,
Stanford’s linear-accelerator center, at the end of 1991. Berners-Lee’s protocol—which
is not only usable but also elegant—spread fast, initially across universities and then
this
into the public. “Emphasized text like this
this is a hypertext link,” a 1994 version of ����’s
Web page explained. In 1991, a ban on commercial traﬃc on the Internet was lifted.
Then came Web browsers and e-commerce: both Netscape and Amazon were founded
in 1994. The Internet as most people now know it—Web-based and commercial—
began in the mid-nineties. Just as soon as it began, it started disappearing.

A

nd the Internet Archive began collecting it. The Wayback Machine is a Web
archive, a collection of old Web pages; it is, in fact, the Web archive. There are
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others, but the Wayback Machine is so much bigger than all of them that it’s very
nearly true that if it’s not in the Wayback Machine it doesn’t exist. The Wayback
Machine is a robot. It crawls across the Internet, in the manner of Eric Carle’s very
hungry caterpillar, attempting to make a copy of every Web page it can �nd every two
months, though that rate varies. (It �rst crawled over this magazine’s home page,
newyorker.com, in November, 1998, and since then has crawled the site nearly seven
thousand times, lately at a rate of about six times a day.) The Internet Archive is also
stocked with Web pages that are chosen by librarians, specialists like Anatol Shmelev,
collecting in subject areas, through a service called Archive It, at archive-it.org, which
also allows individuals and institutions to build their own archives. (A copy of
everything they save goes into the Wayback Machine, too.) And anyone who wants to
can preserve a Web page, at any time, by going to archive.org/web, typing in a URL,
and clicking “Save Page Now.” (That’s how most of the twelve screenshots of Strelkov’s
VKontakte page entered the Wayback Machine on the day the Malaysia Airlines �ight
was downed: seven captures that day were made by a robot; the rest were made by
humans.)
I was on a panel with Kahle a few years ago, discussing the relationship between
material and digital archives. When I met him, I was struck by a story he told about
how he once put the entire World Wide Web into a shipping container. He just wanted
to see if it would �t. How big is the Web? It turns out, he said, that it’s twenty feet by
eight feet by eight feet, or, at least, it was on the day he measured it. How much did it
weigh? Twenty-six thousand pounds. He thought that meant something. He thought
people needed to know that.
Kahle put the Web into a storage container, but most people measure digital data in
bytes. This essay is about two hundred thousand bytes. A book is about a megabyte. A
megabyte is a million bytes. A gigabyte is a billion bytes. A terabyte is a million million
bytes. A petabyte is a million gigabytes. In the lobby of the Internet Archive, you can
get a free bumper sticker that says “10,000,000,000,000,000 Bytes Archived.” Ten
petabytes. It’s obsolete. That �gure is from 2012. Since then, it’s doubled.
The Wayback Machine has archived more than four hundred and thirty billion Web
pages. The Web is global, but, aside from the Internet Archive, a handful of �edgling
commercial enterprises, and a growing number of university Web archives, most Web
https://www.newyorker.com/magazine/2015/01/26/cobweb
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archives are run by national libraries. They collect chie�y what’s in their own domains
(the Web Archive of the National Library of Sweden, for instance, includes every Web
page that ends in “.se”). The Library of Congress has archived nine billion pages, the
British Library six billion. Those collections, like the collections of most national
libraries, are in one way or another dependent on the Wayback Machine; the majority
also use Heritrix, the Internet Archive’s open-source code. The British Library and the
Bibliothèque Nationale de France back�lled the early years of their collections by using
the Internet Archive’s crawls of the .uk and .fr domains. The Library of Congress
doesn’t actually do its own Web crawling; it contracts with the Internet Archive to do it
instead.
The church at 300 Funston Avenue is twenty thousand square feet. The Internet
Archive, the building, is open to the public most afternoons. It is, after all, a library. In
addition to housing the Wayback Machine, the Internet Archive is a digital library, a
vast collection of digitized books, �lms, television and radio programs, music, and other
stuﬀ. Because of copyright, not everything the Internet Archive has digitized is online.
In the lobby of the church, there’s a scanning station and a listening room: two
armchairs, a coﬀee table, a pair of bookshelves, two iPads, and two sets of headphones.
“You can listen to anything here,” Kahle says. “We can’t put all our music on the
Internet, but we can put everything here.”
Copyright is the elephant in the archive. One reason the Library of Congress has a very
small Web-page collection, compared with the Internet Archive, is that the Library of
Congress generally does not collect a Web page without asking, or, at least, giving
notice. “The Internet Archive hoovers,” Abbie Grotke, who runs the Library of
Congress’s Web-archive team, says. “We can’t hoover, because we have to notify site
owners and get permissions.” (There are some exceptions.) The Library of Congress
has something like an opt-in policy; the Internet Archive has an opt-out policy. The
Wayback Machine collects every Web page it can �nd, unless that page is blocked;
blocking a Web crawler requires adding only a simple text �le, “robots.txt,” to the root
of a Web site. The Wayback Machine will honor that �le and not crawl that site, and it
will also, when it comes across a robots.txt, remove all past versions of that site. When
the Conservative Party in Britain deleted ten years’ worth of speeches from its Web site,
it also added a robots.txt, which meant that, the next time the Wayback Machine tried
to crawl the site, all its captures of those speeches went away, too. (Some have since
https://www.newyorker.com/magazine/2015/01/26/cobweb
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been restored.) In a story that ran in the Guardian, a Labour Party M.P. said, “It will
take more than David Cameron pressing delete to make people forget about his broken
promises.” And it would take more than a robots.txt to entirely destroy those speeches:
they have also been collected in the U.K. Web Archive, at the British Library. The U.K.
has what’s known as a legal-deposit law; it requires copies of everything published in
Britain to be deposited in the British Library. In 2013, that law was revised to include
everything published on the U.K. Web. “People put their private lives up there, and we
actually don’t want that stuﬀ,” Andy Jackson, the technical head of the U.K. Web
Archive, told me. “We don’t want anything that you wouldn’t consider a publication.” It
is hard to say quite where the line lies. But Britain’s legal-deposit laws mean that the
British Library doesn’t have to honor a request to stop collecting.
Legal-deposit laws have been the standard in Western Europe for centuries. They
provide national libraries with a form of legal protection unavailable to the Library of
Congress, which is not strictly a national library; also, U.S. legal- deposit laws have
exempted online-only works. “We are citadels,” Gildas Illien, the former Web archivist
at the Bibliothèque Nationale de France, told me. The Internet Archive is an invaluable
public institution, but it’s not a national library, either, and, because the law of copyright
has not kept up with technological change, Kahle has been collecting Web sites and
making them freely available to the public without the full and explicit protection of
the law. “It’s extremely audacious,” Illien says. “In Europe, no organization, or very few,
would take that risk.” There’s another feature to legal-deposit laws like those in France,
a compromise between advocates of archiving and advocates of privacy. Archivists at
the BnF can capture whatever Web pages they want, but those collections can be used
only in the physical building itself. (For the same reason, you can’t check a book out of
the Bibliothèque Nationale de France; you have to read it there.) One result is that the
BnF’s Web archive is used by a handful of researchers, a few dozen a month; the
Wayback Machine is used by hundreds of thousands of people a day.
In 2002, Kahle proposed an initiative in which the Internet Archive, in collaboration
with national libraries, would become the head of a worldwide consortium of Web
archives. (The Internet Archive collects from around the world, and is available in most
of the world. Currently, the biggest exception is China—“I guess because we have
materials on the archive that the Chinese government would rather not have its citizens
see,” Kahle says.) This plan didn’t work out, but from that failure came the
https://www.newyorker.com/magazine/2015/01/26/cobweb
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International Internet Preservation Consortium, founded in 2003 and chartered at the
BnF. It started with a dozen member institutions; there are now forty-nine.
Something else came out of that consortium. I talked to Illien two days after the
massacre in Paris at the oﬃces of Charlie Hebdo. “We are overwhelmed, and scared, and
even taking the subway is terrifying, and we are scared for our children,” Illien said.
“The library is a target.” When we spoke, the suspects were still at large; hostages had
been taken. Illien and his colleagues had started a Web archive about the massacre and
the world’s response. “Right now the media is full of it, but we know that most of that
won’t last,” he said. “We wrote to our colleagues around the world and asked them to
send us feeds to these URLs, to Web sites that were happening, right now, in Paris, so
that we could collect them and historians will one day be able to see.” He was very
quiet. He said, “When something like that happens, you wonder what you can do from
where you sit. Our job is memory.”
The plan to found a global Internet archive proved unworkable, partly because national
laws relating to legal deposit, copyright, and privacy are impossible to reconcile, but also
because Europeans tend to be suspicious of American organizations based in Silicon
Valley ingesting their cultural inheritance. Illien told me that, when faced with Kahle’s
proposal, “national libraries decided they could not rely on a third party,” even a
nonpro t, “for such a fundamental heritage and preservation mission.” In this same
spirit, and in response to Google Books, European libraries and museums collaborated
to launch Europeana, a digital library, in 2008. The Googleplex, Google’s headquarters,
is thirty-eight miles away from the Internet Archive, but the two could hardly be more
diﬀerent. In 2009, after the Authors Guild and the Association of American Publishers
sued Google Books for copyright infringement, Kahle opposed the proposed
settlement, charging Google with eﬀectively attempting to privatize the public-library
system. In 2010, he was on the founding steering committee of the Digital Public
Library of America, which is something of an American version of Europeana; its
mission is to make what’s in libraries, archives, and museums “freely available to the
world . . . in the face of increasingly restrictive digital options.”
Kahle is a digital utopian attempting to stave oﬀ a digital dystopia. He views the Web
as a giant library, and doesn’t think it ought to belong to a corporation, or that anyone
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should have to go through a portal owned by a corporation in order to read it. “We are
building a library that is us,” he says, “and it is ours.”

W

hen the Internet Archive bought the church, Kahle recalls, “we had the idea
that we’d convert it into a library, but what does a library look like anymore? So
we’ve been settling in, and �guring that out.”

From the lobby, we headed up a �ight of yellow-carpeted stairs to the chapel, an
enormous dome-ceilinged room �lled with rows of oak pews. There are arched stainedglass windows, and the dome is a stained-glass window, too, open to the sky, like an eye
of God. The chapel seats seven hundred people. The �oor is sloped. “At �rst, we
thought we’d �atten the �oor and pull up the pews,” Kahle said, as he gestured around
the room. “But we couldn’t. They’re just too beautiful.”
On the wall on either side of the altar, wooden slates display what, when this was a
church, had been the listing of the day’s hymn numbers. The archivists of the Internet
have changed those numbers. One hymn number was 314. “Do you know what that is?”
Kahle asked. It was a test, and something of a trick question, like when someone asks
you what’s your favorite B track on the White Album. “Pi,” I said, dutifully, or its �rst
three digits, anyway. Another number was 42. Kahle gave me an inquiring look. I rolled
my eyes. Seriously? But it is serious, in a way. It’s hard not to worry that the Wayback
Machine will end up like the computer in Douglas Adams’s “Hitchhiker’s Guide to the
Galaxy,” which is asked what is the meaning of “life, the universe, and everything,” and,
after thinking for millions of years, says, “Forty-two.” If the Internet can be archived,
will it ever have anything to tell us? Honestly, isn’t most of the Web trash? And, if
everything’s saved, won’t there be too much of it for anyone to make sense of any of it?
Won’t it be useless?
The Wayback Machine is humongous, and getting humongouser. You can’t search it the
way you can search the Web, because it’s too big and what’s in there isn’t sorted, or
indexed, or catalogued in any of the many ways in which a paper archive is organized;
it’s not ordered in any way at all, except by URL and by date. To use it, all you can do is
type in a URL, and choose the date for it that you’d like to look at. It’s more like a
phone book than like an archive. Also, it’s riddled with errors. One kind is created when
the dead Web grabs content from the live Web, sometimes because Web archives often
crawl diﬀerent parts of the same page at diﬀerent times: text in one year, photographs
https://www.newyorker.com/magazine/2015/01/26/cobweb

11/16

83

Part II	Suggested conversation readings

1/24/2018

Can the Internet Be Archived? | The New Yorker

in another. In October, 2012, if you asked the Wayback Machine to show you what
cnn.com looked like on September 3, 2008, it would have shown you a page featuring
stories about the 2008 McCain-Obama Presidential race, but the advertisement
alongside it would have been for the 2012 Romney-Obama debate. Another problem is
that there is no equivalent to what, in a physical archive, is a perfect provenance. Last
July, when the computer scientist Michael Nelson tweeted the archived screenshots of
Strelkov’s page, a man in St. Petersburg tweeted back, “Yep. Perfect tool to produce
‘evidence’ of any kind.” Kahle is careful on this point. When asked to authenticate a
screenshot, he says, “We can say, ‘This is what we know. This is what our records say.
This is how we received this information, from which apparent Web site, at this IP
address.’ But to actually say that this happened in the past is something that we can’t
say, in an ontological way.” Nevertheless, screenshots from Web archives have held up in
court, repeatedly. And, as Kahle points out, “They turn out to be much more
trustworthy than most of what people try to base court decisions on.”
You can do something more like keyword searching in smaller subject collections, but
nothing like Google searching (there is no relevance ranking, for instance), because the
tools for doing anything meaningful with Web archives are years behind the tools for
creating those archives. Doing research in a paper archive is to doing research in a Web
archive as going to a sh market is to being thrown in the middle of an ocean; the only
thing they have in common is that both involve sh.
The Web archivists at the British Library had the brilliant idea of bringing in a team of
historians to see what they could do with the U.K. Web Archive; it wasn’t all that much,
but it was helpful to see what they tried to do, and why it didn’t work. Gareth Millward,
a young scholar interested in the history of disability, wanted to trace the history of the
Royal National Institute for the Blind. It turned out that the institute had endorsed a
talking watch, and its name appeared in every advertisement for the watch. “This one
advert appears thousands of times in the database,” Millward told me. It cluttered and
bogged down nearly everything he attempted. Last year, the Internet Archive made an
archive of its .gov domain, tidied up and compressed the data, and made it available to a
group of scholars, who tried very hard to make something of the material. It was so
diﬃcult to recruit scholars to use the data that the project was mostly a wash. Kahle
says, “I give it a B.” Stanford’s Web archivist, Nicholas Taylor, thinks it’s a chicken-andhttps://www.newyorker.com/magazine/2015/01/26/cobweb
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egg problem. “We don’t know what tools to build, because no research has been done,
but the research hasn’t been done because we haven’t built any tools.”
The footnote problem, though, stands a good chance of being �xed. Last year, a tool
called Perma.cc was launched. It was developed by the Harvard Library Innovation
Lab, and its founding supporters included more than sixty law-school libraries, along
with the Harvard Berkman Center for Internet and Society, the Internet Archive, the
Legal Information Preservation Alliance, and the Digital Public Library of America.
Perma.cc promises “to create citation links that will never break.” It works something
like the Wayback Machine’s “Save Page Now.” If you’re writing a scholarly paper and
want to use a link in your footnotes, you can create an archived version of the page
you’re linking to, a “permalink,” and anyone later reading your footnotes will, when
clicking on that link, be brought to the permanently archived version. Perma.cc has
already been adopted by law reviews and state courts; it’s only a matter of time before
it’s universally adopted as the standard in legal, scienti�c, and scholarly citation.
Perma.cc is a patch, an excellent patch. Herbert Van de Sompel, a Belgian computer
scientist who works at the Los Alamos National Laboratory, is trying to reweave the
fabric of the Web. It’s not possible to go back in time and rewrite the HTTP protocol,
but Van de Sompel’s work involves adding to it. He and Michael Nelson are part of the
team behind Memento, a protocol that you can use on Google Chrome as a Web
extension, so that you can navigate from site to site, and from time to time. He told me,
“Memento allows you to say, ‘I don’t want to see this link where it points me to today; I
want to see it around the time that this page was written, for example.’ ” It searches not
only the Wayback Machine but also every major public Web archive in the world, to
�nd the page closest in time to the time you’d like to travel to. (“A world with one
archive is a really bad idea,” Van de Sompel points out. “You need redundance.”) This
month, the Memento group is launching a Web portal called Time Travel. Eventually,
if Memento and projects like it work, the Web will have a time dimension, a way to get
from now to then, eﬀortlessly, a fourth dimension. And then the past will be
inescapable, which is as terrifying as it is interesting.

A

t the back of the chapel, up a short �ight of stairs, there are two niches, arched
alcoves the same shape and size as the stained-glass windows. Three towers of
computers stand within each niche, and ten computers are stacked in each tower: black,
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rectangular, and humming. There are towers like this all over the building; these are
only six of them. Still, this is it.
Kahle stands on his tiptoes, sinks back into his sneakers, and then bounds up the stairs.
He is like a very sweet boy who, having built a very �ne snowman, drags his mother
outdoors to see it before it melts. I almost expect him to take my hand. I follow him up
the stairs.
“Think of them as open stacks,” he says, showing me the racks. “You can walk right up
to them and touch them.” He reaches out and traces the edge of one of the racks with
the tip of his index �nger. “If you had all the words in every book in the Library of
Congress, it would be about an inch, here,” he says, measuring the distance between his
fore�nger and thumb.
Up close, they’re noisy. It’s mainly fans, cooling the machines. At �rst, the noise was a
problem: a library is supposed to be quiet. Kahle had soundproo�ng built into the walls.
Each unit has a yellow and a green light, glowing steadily: power indicators. Then,
there are blue lights, �ickering.
“Every time a light blinks, someone is uploading or downloading,” Kahle explains. Six
hundred thousand people use the Wayback Machine every day, conducting two
thousand searches a second. “You can see it.” He smiles as he watches. “They’re glowing
books!” He waves his arms. “They glow when they’re being read!”
One day last summer, a missile was launched into the sky and a plane crashed in a �eld.
“We just downed a plane,” a soldier told the world. People fell to the earth, their last
passage. Somewhere, someone hit “Save Page Now.”
Where is the Internet’s memory, the history of our time?
“It’s right here!” Kahle cries.
The machine hums and is muﬄed. It is sacred and profane. It is eradicable and
unbearable. And it glows, against the dark. ♦

https://www.newyorker.com/magazine/2015/01/26/cobweb

86

14/16

Part II	Suggested conversation readings

1/24/2018

Can the Internet Be Archived? | The New Yorker

Jill Lepore is a staﬀ writer and a professor of history at Harvard. “The Secret History of
Wonder Woman” is her latest book. Read more »
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Alexander R. Galloway is a writer and computer
programer working on issues in philosophy,
technology, and theories of mediation. Professor of
Media, Culture, and Communication at New York
University, he is author of several books on digital
media and critical theory, including The Interface
Effect (Polity, 2012). His collaboration with Eugene
Thacker and McKenzie Wark, Excommunication: Three
Inquiries in Media and Mediation, has recently been
published by the University of Chicago Press. With
Jason E. Smith, Galloway co-translated the Tiqqun
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ten years he worked with RSG on Carnivore, Kriegspiel,
and other software projects.

e-flux journal #74 — june 2016 Alexander R. Galloway
Jodi’s Infrastructure

matters. And they are technologists who insist
that the beauty of code comes not from function
and elegance but from a different set of virtues –
dysfunction and inelegance to be sure, but also
confusion and excitement, violence and energy.
The result is not so much a mechanization of art,
nor that clumsy concept “the art of the machine,”
but a much more simple and mundane reality:
the computer as medium.
×
A shorter version of this article was first
published by West Den Haag.
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October 25, 2017 - At this time when you can access almost every piece of information in
the world, what is the best possible thing to do? Charles Broskoski co-created Are.na, an
online tool and community attempting to answer this question. Before focusing on Are.na
full-time, Broskoski was a software engineer at Artsy and previously studied fine art at
Parsons School of Design.

Search

As told to Laurel Schwulst, 3393 words.
Tags: Art, Technology, Collaboration, Education.

Charles Broskoski on selfdiscovery that happens upon
revisiting things you’ve
accumulated over time

How do you normally describe to someone completely new to Are.na … what Are.na is?
I usually say something along the lines of, “It’s a platform for doing research online.” The person will
usually ask, “What do you mean by research?” and I will reply, “Like the kind of research you are doing
when you find yourself going down a Wikipedia hole. It’s a way to put images, text, links, and files into
a visual space where you can make sense of what you are looking at on the internet.”
Yeah, it seems like communicating Are.na is an evolving game, as seen in “How do you describe Are.na at a
party?”. Do you have any favorite submissions to that channel?
There are so many good descriptions in that channel. Karly’s “Research as leisure activity” is good. I
also like Toby’s “it’s like having an API for your mind.” But I think my favorite is Damon’s “a toolkit
for assembling new worlds from the scraps of the old,” as it’s both beautiful and also something that
would be hilariously awkward to say to someone at a party.
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How did Are.na come to be?
Around 2006, I met John Michael Boling through a social bookmarking website called Del.icio.us. Your
Del.icio.us profile ended up being a nice representation of what you were interested in and actively
thinking about.
Del.icio.us let you see the constellation of people with similar interests. For example, maybe you see
that 20 other people saved the same link you did. Then you can look through these peoples’ saved links and
learn about things you had never considered before. I met John Michael simply through us saving many of
the same links and finding there was a lot of overlap.
Were you a student around then?
Yeah. Cory Arcangel, who was my professor at the time, introduced me to Del.icio.us. He made everyone in
class use it. The first part of class was everyone talking through some links they found on the internet.
People would bring in things that may not seem interesting at first, but Cory was amazing at parsing out
why something might be interesting. It showed you it’s important to think deeply about why you like what
you like.
“You’re in college and should be interested in everything” was Cory’s whole point with the link sharing.
You have to open your brain to many different things and investigate them. It’s the primary time when you
can develop those ideas and habits for the rest of your life.
So what happened to Del.icio.us?
Yahoo, who owned Del.icio.us, accidentally leaked a slide about their plans to “sunset” Del.icio.us late
in 2010. Immediately almost everyone using it was done and left.
At that time, John Michael was working at Rhizome, and I was trying to be an artist. We started talking
about what a platform would be like that could replace Del.icio.us, or replace our community that we had
found on Del.icio.us.
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Del.icio.us made us realize the importance of archiving casual web (and other) research. That process has
a lot of positive effects that are hard to explain until you’ve built a habit out of it. For one, there’s
a self-discovery that happens when you revisit things you’ve accumulated over a period of time. You look
back and begin to recognize patterns in your own thinking.

https://www.are.na/block/2638
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Around that time after graduating, I was trying to be an artist. Right after my first solo show, I thought
to myself, “I never want to do this again.” I liked making art, but I didn’t like the career part.
When I came back from my show, John Michael, who was also my roommate, had met a friend through his
family. This friend was J. Stuart Moore. He had founded a company called Sapient, which when it started,
was like an upstart rival to IBM in the 90s. Stuart’s big thing was solving problems within these
organizations. Sapient had a set of tools and processes they would go through to get to the root of a
problem and work from there. Stuart’s idea was that if you could containerize knowledge, like break
knowledge down into chunks, then you could reuse those chunks to solve problems in different ways.
John Michael and Stuart started talking. John Michael saw some overlaps between what we were thinking
about with Are.na and what Stuart was thinking about with his informational building blocks.
Eventually, I began coding some rough prototypes for John Michael and Stuart. At that point, we didn’t
talk about how it would be a business or even how it would function on a practical, user, or human level.
It was really, really utopian.
Those days we asked questions like, “How does a person be their best self on the internet?” and “How do
you get on the internet and solve your own problems to find the life you want to live?”
Then we brought Dena [Yago] and Damon [Zucconi] on, and we started working together. Stuart lived in
Manchester, MA, and we all would go to his house for weeks at a time.
We had one lunch where we were by ourselves, without Stuart. We were talking and wondered, “Could we use
any of this stuff? Are we personally interested in this as a platform?” And at the time, the consensus
was, “No.” That realization marked a shift. We started thinking about others who tried similar things,
such as Ted Nelson’s Xanadu. We started using Are.na to research these references, which was cool.
Around then, Chris [Sherron] and Dan [Brewster] joined. Together we readjusted Are.na so that we would
like using it. We decided Are.na should be a generic system anyone can plug any kind of information into.
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We also realized Are.na had to work even if there’s no one else around, or without the social component.
Throughout our process, we would periodically return to the question, “Would we use this?”
That question seems like it was an important guide.
Definitely. We would go back and forth. We would make it something we would use, and then things would get
off again, from our perspective. We reached a head at a certain point. Our disagreements with Stuart were
about what type of person should be on the platform, what they should be doing, and what’s allowed. We
wanted anything to be allowed and there not to be a hierarchy, or telling someone what’s important or not.
Stuart was very much the opposite, and he wanted to control the quality. We wanted to do that, but in a
more cultural way, by getting our friends excited and using Are.na. If people we thought were interesting
and smart put their brains on it, we thought the quality would emerge in an organic way.
When we reached this point, we were worried Stuart was just going to fire all of us. But he said, “You
guys can take it and run with it,” which was really amazing. We lost him as a collaborator but took
control of the company.
Wow.
We still talk to him and he’s been very helpful. But at that point, a lot of us were totally burned out.
We didn’t really do anything with it for a year. We just kept paying the server bills, but we didn’t work
on it for a while. Then, I think it was 2014, I thought, “If no one else is going to do anything, then I’m
just going to…”
Can you speak more to that decision? I remember you already made the decision before that you definitely
didn’t want an art career, right?
Before when I was working on my solo show, I was thinking about what it means to be generous as an artist.
At the time, I thought it was about being really personal or really open. Like to the point of being
diaristic, or sharing images of me and my family.
Towards the end of making that show, I decided, “No, it’s actually about tools. It’s actually removing
myself entirely and making things for other people to do stuff.” I decided making tools is the nicest
thing you can do as an artist. So Are.na still feels like a natural extension of where I was going as an
artist.
Are.na has changed the way I think. I continue to think about things the same way I would as if I were
making art, but I just don’t make art. The thoughts come, and I try and articulate them as best as I can
(using Are.na most of the time). I put things together and “build a world of thought” that way.
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Directions to Last Visitor, 2011

The last piece of art I made, Directions to Last Visitor, was a website that would give you Google Maps
directions to the last person who visited the piece. It’s not online anymore because the domain name
expired, but the idea was about connecting two people. Like Are.na, it was a type of conduit.
I liked how your team kept on returning to this question, “Would we actually use this?” as a guiding
principle. It also seems like a technique of zooming out to understand what’s actually important. Do you
have other “zooming-out” techniques you use today?
When we started, we had the privilege of getting all of our smart friends using the platform. Now we’re
interested in what it takes to get the average Instagram user, for instance, to be interested in using
Are.na. It’s a very cheesy phrase, but we sometimes ask, “How can we make being smart cool?”. That is, how
can we make casual research—seeking out new knowledge just for the sake of it—a part of an everyday
process for a normal internet user?
It’s a really tricky problem, because it’s as much a cultural issue as it is a product or technology
issue. Attention is a finite resource, and how we choose to spend our attention online is, in some ways, a
direct reflection of where human culture has gone in an era where access to information is basically
unlimited. We are very much in our teenage years—that is, we suddenly have all these new capabilities and
it’s really easy to just run wild. But there seems to be a shift taking place in mainstream conversation
about what effect the average behavior that most social media platforms promote has on human society at
large.
The biggest compliment for us is when someone describes Are.na as healthy. We want to cultivate a culture
about being curious and going deeper when necessary. We think the feeling of, “I’m interested in this
weird topic and I’m going to see how far that interest goes” is way better than, for instance, putting up
a picture and getting 50 likes or something.
It’s like showing the world which way you’re going. Doing that can be really hard when you’re only focused
on an output.
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Yes, it’s between “showing the world” and “showing yourself” to the world.
I feel like I have to constantly remind myself of the things I’m actually interested in. Sometimes I
wonder if there’s a problem with being too curious. That is, when you feel like you’re interested in
everything. While we do want to cultivate a curiosity, we also think about encouraging more sustained,
deep thinking.
It reminds me of “T-shaped” knowledge. Artsy, a start-up I worked at for a while, was particularly
interested in hiring engineers who demonstrated this. Like the shape of a “T” suggests, someone with Tshaped knowledge knows many things on a surface level, but then one or very few things very deeply.
What was your involvement with Artsy like?
After the first leg of Are.na ended, Damon started working at Artsy as a software engineer. I would ask
him advice in updating Are.na’s technical architecture. I was developing mostly alone on Are.na then. I
thought, “Well, if I can’t figure this out very quickly, and do Are.na as a full-time thing, then I can
get a job at Artsy if I learn its stack,” which is what happened.
Artsy’s militant philosophy on open source was very influential for Are.na. Many people at Artsy believe
that if it’s useful to one person, it’s worth making open source. Before that, everything on Are.na was
closed. When we shifted to the open source model, the immediate feeling was about everyone judging the bad
code you’re writing. But the reality is that no one will do that, and no one cares.
The mobile app we’re working on now is all open source. People can look through and see exactly what we’re
working on at any given moment. I doubt anyone does, but it’s a possibility.
After you committed to working on Are.na again, how did Are.na’s “second life” go from there?
I reached out to Daniel [Pianetti], who I met through Are.na, and also all the other people who had worked
on Are.na before: Dena, Damon, John Michael, and Chris. I said something like, “I’m going to keep going,
do you want to join me?”

https://www.are.na/bryce-wilner/spiral
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We started thinking about making Are.na sustainable. We thought people who used Are.na should know that
there was a business behind it, and that there was a way Are.na could sustain itself and function in the
world in a way that made sense, pragmatically and morally.
Right now, we make money by selling premium accounts. But there is the reality of needing to be able to
fund our existence until that model reaches a certain point. So in early 2017 we started talking to people
about what getting a capital investment would look like. Chris Barley and I had talked maybe four or five
times before, because Consortia, his research, strategy, and design company, was using Are.na for their
own work. We talked very generally about the state of the internet. I told him we were going to begin
looking for investment and that we had never done it before and we didn’t know what we were doing. Shortly
after he said, “I’m thinking about investing in Are.na.”
Recently we’ve also been focusing on the Are.na Blog, edited by Meg Miller. Most of the posts are nothing
directly about Are.na the product—we hope it’s outward-facing in that way.
Would you describe Are.na as a start-up?
Yeah, I think that’s the easiest shorthand. When we started looking for funding, we were also looking at
grants and institutional models. However, we realized there’s a time cost to applying to those things, and
the money is much less.
With the way some venture capitalists market themselves now, we started feeling like there’s common ground
we could have with certain firms, where it’s more about long-term goals and less about shorter-term,
explosive growth.
One of these common grounds is the current state of social media. Any normal person, at some point, will
complain about what social media addiction has done to them.
My take is that it
you’ve got to tack
always going to be
back as many times

boils down to bad business models. If it’s going to be explosive growth first, and then
on something to make money afterwards, it’s always going to be advertising. That’s
terrible because it means that in order to keep going, you have to keep people coming
as possible. In other words, you’re motivated to make people addicted. And yes, venture

capitalists are partially responsible for this. But now, it’s clear that people are getting sick of this
situation. Most people you talk to are simply done with it, and smart venture capitalists can see this
shift as well.
So in terms of having the start-up as a model or using that term as a way to frame ourselves—yes, it’s the
easiest way to explain to someone on first meeting what we are doing. But we are also trying to build
community and culture, and we are motivated to make that as big as we possibly can because we want to give
a real alternative to an everyday person as to what one can do on the social internet.
Maybe “providing an alternative,” isn’t the best way to phrase it. We’re not only interested in what that
thing could look like—but what the primary activity could be.
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Do you view Are.na as a lifelong project?
Yes, I think so. Personally, I’m pretty set on promoting life-long education as the most important thing.
Getting people to be curious, in this time when you can access almost every piece of information in the
world, is the best possible thing to do to try to help all humans.
It’s crazy how things feel in the absolute opposite direction right now in regards to the internet and
social media. I feel it myself. It’s hard to get yourself into that zone where you’re deeply
investigative. But it’s important. And when you do it, you know it’s good.
Is there anything in particular you do to transport yourself into that zone?
I recently learned Einstein used to do something specific. To get his brain in the zone, he would bring
together two very different things to see what the connection was between them. Are.na at its best is
really good for that. So if I haven’t used Are.na in a more concentrated way in a while, I’ll just make a
channel. Sometimes it doesn’t work out, but I’ll make a channel that’s very fuzzy. I’ll start to put stuff
in it and just see where it goes.
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Name
Charles Broskoski
Vocation
Co-founder of Are.na
Fact
At this time when you can access almost every piece of information in the world,
what is the best possible thing to do? Charles Broskoski co-created Are.na, an
online tool and community attempting to answer this question. Before focusing on
Are.na full-time, Broskoski was a software engineer at Artsy and previously studied
fine art at Parsons School of Design.
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A (sampling of a) few of Cab’s favorite things:
Damon Zucconi, both the CTO of Are.na and one of my favorite artists since I first
came across his work in 2006. A few samples:
http://damonzucconi.com/artworks/boring-average-interesting
http://work.damonzucconi.com/edge-transfer/#/rhea-and-dione
http://damonzucconi.com/artworks/10-seconds-to-each-point
http://damonzucconi.com/artworks/one-thing-comes-after-the-other
https://thecreativeindependent.com/weekends/year-by-damon-zucconi
The Once and Future King by T.H. White. I found this sitting out in a stack free
books a few blocks away from my house. When I started reading it, it felt like the
perfect book for me at the time. It’s an adaptation of the King Arthur legends,
written from 1938–1941, and has all these anachronistic references to World War II
(in one part Merlin mentions “the American administration”). On a related note, I
also love my neighborhood, Clinton Hill in Brooklyn.
This channel on Are.na: https://www.are.na/alex-singh/a-catalogue-of-simplepleasures
Exploits of the Incomparable Mulla Nasrudin by Idries Shah. A collection of jokes
and very short stories featuring Nasrudin, the wise-fool of Middle Eastern folklore
(he has some similarities to Merlin). Idries Shah was trying to push Sufi
philosophy in the 50s and 60s and was into the idea of teaching stories, that is, a
narrative form that could serve as a vehicle for more complex types of
psychological knowledge. Nasrudin stories fall into that category, you can read the
stories over and over and always find a new take on them.
M.E.S.H, Exasthrus (Pane). My ol’ friend James Whipple’s track on the Pan Records
compilation Mono No Aware. Also the song with James K and Eve Essex “Stretch Deep”
is extremely good. Actually, the whole album is good.
Pat Brennen, Celebrity Tropical Fish, 1991. I skateboarded for maybe 15 years. This
part came out before I started skating, but I probably watch it more than any other
skateboard part. Something about the combination of depressing classical music,
kinda sketchy style but still progressive skateboarding, and the amateur filming
and editing. It’s really such a perfect skate video part. The 2010s version of this
is Ryan Sublette’s part in Depression Session.
This line from the Ta-Nehisi Coates book, Between the World and Me: “I was made for
the library, not the classroom. The classroom was a jail of other people’s
interests. The library was open, unending, free.”
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THE COMING AGE OF
CALM TECHNOLOGY[1]
Mark Weiser and John Seely Brown
Xerox PARC
October 5, 1996

INTRODUCTION
The important waves of technological change are those that fundamentally alter the place of technology in our
lives. What matters is not technology itself, but its relationship to us.
In the past ﬁfty years of computation there have been two great trends in this relationship: the mainframe
relationship, and the PC relationship. Today the Internet is carrying us through an era of widespread distributed
computing towards the relationship of ubiquitous computing, characterized by deeply imbedding computation in
the world. Ubiquitous computing will require a new approach to ﬁtting technology to our lives, an approach we
call "calm technology".
This article brieﬂy describes the relationship trends, and then expands on the challenges of designing for calm
using both the center and the periphery of our perception and the world.
The Major Trends in Computing
Mainframe
many people share a computer
Personal Computer
one computer, one person
Internet - Widespread Distributed Computing
. . . transition to . . .
Ubiquitous Computing
many computers share each of us

PHASE I - THE MAINFRAME ERA
The ﬁrst era we call "mainframe", to recall the relationship people had with computers that were mostly run by
experts behind closed doors. Anytime a computer is a scarce resource, and must be negotiated and shared with
others, our relationship is that of the mainframe era. There is mainframe computing today: a shared ofﬁce PC,
and the great physical simulations of everything from weather to virtual reality, have in common sharing a scarce
resource. If lots of people share a computer, it is mainframe computing.

PHASE II - THE PC ERA
The second great trend is that of the personal computer. In 1984 the number of people using personal computers
surpassed the number of people using shared computers.[2] The personal computing relationship is personal,
even intimate. You have your computer, it contains your stuff, and you interact directly and deeply with it. When
doing personal computing you are occupied, you are not doing something else. Some people name their PC many people curse or complain to their PC.
The personal computer is most analogous to the automobile - a special, relatively expensive item, that while it
may "take you where you want to go", requires considerable attention to operate. And just as one can own
several cars, one can own several personal computers: for home, for work, and for the road. Any computer with
http://www.ubiq.com/hypertext/weiser/acmfuture2endnote.htm
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which you have a special relationship, or that fully engages or occupies you when you use it, is a personal
computer. Most handheld computers, such as the Zaurus, the Newton, or the Pilot, are today still used as personal
computers. A $500 network computer is still a personal computer.

TRANSITION - THE INTERNET AND DISTRIBUTED
COMPUTING
A lot has been written about the Internet and where it is leading. We will say only a little. The Internet is deeply
inﬂuencing the business and practice of technology. Millions of new people and their information have become
interconnected. Late at night, around 6am while falling asleep after twenty hours at the keyboard, the sensitive
technologist can sometimes hear those 35 million web pages, 300 thousand hosts, and 90 million users shouting
"pay attention to me!"
Interestingly, the Internet brings together elements of the mainframe era and the PC era. It is client-server
computing on a massive scale, with web clients the PCs and web servers the mainframes (without the MIS
department in charge). Although transitional, the Internet is a massive phenomena that calls to our best inventors,
our most innovative ﬁnanciers, and our largest multinational corporations. Over the next decade the results of the
massive interconnection of personal, business, and government information will create a new ﬁeld, a new
medium, against which the next great relationship will emerge.

PHASE III - THE UC ERA
The third wave of computing is that of ubiquitous computing, whose cross-over point with personal computing
will be around 2005-2020[3]. The "UC" era will have lots of computers sharing each of us. Some of these
computers will be the hundreds we may access in the course of a few minutes of Internet browsing. Others will
be imbedded in walls, chairs, clothing, light switches, cars - in everything. UC is fundamentally characterized by
the connection of things in the world with computation. This will take place at a many scales, including the
microscopic[4].
There is much talk today about "thin clients," meaning lightweight Internet access devices costing only a few
hundred dollars. But UC will see the creation of thin servers, costing only tens of dollars or less, that put a full
Internet server into every household appliance and piece of ofﬁce equipment. The next generation Internet
protocol, IPv6[5], can address more than a thousand devices for every atom on the earth's surface[6]. We will
need them all.
The social impact of imbedded computers may be analogous to two other technologies that have become
ubiquitous. The ﬁrst is writing, which is found everywhere from clothes labels to billboards. The second is
electricity, which surges invisibly through the walls of every home, ofﬁce, and car. Writing and electricity
become so commonplace, so unremarkable, that we forget their huge impact on everyday life. So it will be with
UC.
Two harbingers of the coming UC era are found in the imbedded microprocessor, and the Internet. It is easy to
ﬁnd 40 microprocessors in a middle class home in the U.S.A. today. They will be found in the alarm clocks, the
microwave oven, the TV remote controls, the stereo and TV system, the kid's toys, etc. These do not yet qualify
as UC for two reasons: they are mostly used one at a time, and they are still masquerading as old-style devices
like toasters and clocks. But network them together and they are an enabling technology for UC. Tie them to the
Internet, and now you have connected together millions of information sources with hundreds of information
delivery systems in your house. Clocks that ﬁnd out the correct time after a power failure, microwave ovens that
download new recipes, kids toys that are ever refreshed with new software and vocabularies, paint that cleans off
dust and notiﬁes you of intruders, walls that selectively dampen sounds, are just a few possibilities.

http://www.ubiq.com/hypertext/weiser/acmfuture2endnote.htm
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The UC will bring information technology beyond the big problems like corporate ﬁnance and school
homework, to the little annoyances like Where are the car-keys, Can I get a parking place, and Is that shirt I saw
last week at Macy's still on the rack? Many researchers are working towards this new era - among them our work
at Xerox PARC, MIT's AI-oriented "Things That Think" program[7], the many mobile and wearable computing
programs[8] (many funded by ARPA), and the many companies integrating computation into everyday objects,
including Mattel and Disney.
What qualiﬁes these as fundamental trends? First, they are about basic human relationships, and so are trends
about what matters to us, what we cannot avoid. Second, they have the property of building upon one another. It
is apparent that the mainframe relationship will never die completely away, nor the personal computing
relationship. Each is used as a ground for the next trend, conﬁrming its importance in its own mode of decline.
Third, they are each bountiful sources of innovation, and have required reopening old assumptions, and reappropriating old technology into new contexts.
It has been said many times that PC operating systems are about twenty years behind mainframe operating
systems - but this statement misunderstands what happens in technological revolutions. The radically new
context of the PC - uncontrolled room, uncontrolled third party software, uncontrolled power, third party
hardware components, retail sales, low-cost requirements, frequent upgrades - meant that mainframe
technologies required considerable adaptation. The era of ubiquitous computing is already starting to see old
assumptions questioned top to bottom in computer systems design. For instance, our work on ubiquitous
computers required us to introduce new progress metrics such as MIPS/Watt and Bits/Sec/M3. (After over a
decade of stagnation, MIPS/Watt has improved over a hundred-fold in the past three years.) Research from
radios to user interface, from hardware to theory, are impacted by the changed context of ubiquity.[9]

The most potentially interesting, challenging, and profound change implied by the ubiquitous computing era is a
focus on calm. If computers are everywhere they better stay out of the way, and that means designing them so
that the people being shared by the computers remain serene and in control. Calmness is a new challenge that UC
brings to computing. When computers are used behind closed doors by experts, calmness is relevant to only a
few. Computers for personal use have focused on the excitement of interaction. But when computers are all
around, so that we want to compute while doing something else and have more time to be more fully human, we
must radically rethink the goals, context and technology of the computer and all the other technology crowding
into our lives. Calmness is a fundamental challenge for all technological design of the next ﬁfty years. The rest
of this paper opens a dialogue about the design of calm technology.

CALM TECHNOLOGY
Designs that encalm and inform meet two human needs not usually met together. Information technology is more
often the enemy of calm. Pagers, cellphones, news-services, the World-Wide-Web, email, TV, and radio bombard
us frenetically. Can we really look to technology itself for a solution?
But some technology does lead to true calm and comfort. There is no less technology involved in a comfortable
pair of shoes, in a ﬁne writing pen, or in delivering the New York Times on a Sunday morning, than in a home
PC. Why is one often enraging, the others frequently encalming? We believe the difference is in how they
engage our attention. Calm technology engages both the center and the periphery of our attention, and in fact
moves back and forth between the two.

THE PERIPHERY
We use "periphery" to name what we are attuned to without attending to explicitly.[10] Ordinarily when driving
our attention is centered on the road, the radio, our passenger, but not the noise of the engine. But an unusual
http://www.ubiq.com/hypertext/weiser/acmfuture2endnote.htm
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noise is noticed immediately, showing that we were attuned to the noise in the periphery, and could come quickly
to attend to it.

It should be clear that what we mean by the periphery is anything but on the fringe or unimportant. What is in the
periphery at one moment may in the next moment come to be at the center of our attention and so be crucial. The
same physical form may even have elements in both the center and periphery. The ink that communicates the
central words of a text also peripherally clues us into the genre of the text though choice of font and layout.
A calm technology will move easily from the periphery of our attention, to the center, and back. This is
fundamentally encalming, for two reasons.
First, by placing things in the periphery we are able to attune to many more things than we could if everything
had to be at the center. Things in the periphery are attuned to by the large portion of our brains devoted to
peripheral (sensory) processing. Thus the periphery is informing without overburdening.
Second, by recentering something formerly in the periphery we take control of it. Peripherally we may become
aware that something is not quite right, as when awkward sentences leave a reader tired and discomforted
without knowing why. By moving sentence construction from periphery to center we are empowered to act,
either by ﬁnding better literature or accepting the source of the unease and continuing. Without centering the
periphery might be a source of frantic following of fashion; with centering the periphery is a fundamental
enabler of calm through increased awareness and power.
Not all technology need be calm. A calm videogame would get little use; the point is to be excited. But too much
design focuses on the object itself and its surface features without regard for context. We must learn to design for
the periphery so that we can most fully command technology without being dominated by it.
Our notion of technology in the periphery is related to the notion of affordances, due to Gibson[11] and applied
to technology by Gaver[12] and Norman[13]. An affordance is a relationship between an object in the world and
the intentions, perceptions, and capabilities of a person. The side of a door that only pushes out affords this
action by offering a ﬂat pushplate. The idea of affordance, powerful as it is, tends to describe the surface of a
design. For us the term "affordance" does not reach far enough into the periphery where a design must be attuned
to but not attended to.

THREE SIGNS OF CALM TECHNOLOGY
Technologies encalm as they empower our periphery. This happens in two ways. First, as already mentioned, a
calming technology may be one that easily moves from center to periphery and back. Second, a technology may
enhance our peripheral reach by bringing more details into the periphery. An example is a video conference that,
by comparison to a telephone conference, enables us to attune to nuances of body posture and facial
expression that would otherwise be inaccessible. This is encalming when the enhanced peripheral reach increases
our knowledge and so our ability to act without increasing information overload.
The result of calm technology is to put us at home, in a familiar place. When our periphery is functioning well
we are tuned into what is happening around us, and so also to what is going to happen, and what has just
happened. This is a key property of information visualization techniques like the cone tree,[14] that are ﬁlled
with detail yet engage our pre-attentive periphery so we are never surprised. The periphery connects us
effortlessly to a myriad of familiar details. This connection to the world we called "locatedness", and it is the
fundamental gift that the periphery gives us.

EXAMPLES OF CALM TECHNOLOGY
We now consider a few designs in terms of their motion between center and periphery, peripheral reach, and
locatedness. Below we consider inner ofﬁce windows, Internet Multicast, and the Dangling String.
http://www.ubiq.com/hypertext/weiser/acmfuture2endnote.htm
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INNER OFFICE WINDOWS

We do not know who invented the concept of glass windows from ofﬁces out to hallways. But these inner
windows are a beautifully simple design that enhances peripheral reach and locatedness.
The hallway window extends our periphery by creating a two-way channel for clues about the environment.
Whether it is motion of other people down the hall (its time for a lunch; the big meeting is starting), or noticing
the same person peeking in for the third time while you are on the phone (they really want to see me; I forgot an
appointment), the window connects the person inside to the nearby world.
Inner windows also connect with those who are outside the ofﬁce. A light shining out into the hall means
someone is working late; someone picking up their ofﬁce means this might be a good time for a casual chat.
These small clues become part of the periphery of a calm and comfortable workplace.
Ofﬁce windows illustrate a fundamental property of motion between center and periphery. Contrast them with an
open ofﬁce plan in which desks are separated only by low or no partitions. Open ofﬁces force too much to the
center. For example, a person hanging out near an open cubicle demands attention by social conventions of
privacy and politeness.
There is less opportunity for the subtle clue of peeking through a window without eavesdropping on a
conversation. The individual, not the environment, must be in charge of moving things from center to periphery
and back.
The inner ofﬁce window is a metaphor for what is most exciting about the Internet, namely the ability to locate
and be located by people passing by on the information highway, while retaining partial control of the context,
timing, and use of the information thereby obtained.

INTERNET MULTICAST
A technology called Internet Multicast[15] may become the next World Wide Web (WWW) phenomenon.
Sometimes called the MBone (for Multicast backBONE), multicasting was invented by a then graduate student
at Stanford University, Steve Deering.
Whereas the World Wide Web (WWW) connects only two computers at a time, and then only for the few
moments that information is being downloaded, the MBone continuously connects many computers at the same
time. To use the familiar highway metaphor, for any one person the WWW only lets one car on the road at a
time, and it must travel straight to its destination with no stops or side trips. By contrast, the MBone opens up
streams of trafﬁc between multiple people and so enables the ﬂow of activities that constitute a neighborhood.
Where a WWW browser ventures timidly to one location at a time before scurrying back home again a few
milliseconds later, the MBone sustains ongoing relationships between machines, places, and people.
Multicast is fundamentally about increasing peripheral reach, derived from its ability to cheaply support multiple
multimedia (video, audio, etc.) connections all day long. Continuous video from another place is no longer
http://www.ubiq.com/hypertext/weiser/acmfuture2endnote.htm
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television, and no longer video-conferencing, but more like a window of awareness. A continuous video stream
brings new details into the periphery: the room is cleaned up, something important may be about to happen;
everyone got in late today on the east coast, must be a big snowstorm or trafﬁc tie-up.
Multicast shares with videoconferencing and television an increased opportunity to attune to additional details.
Compared to a telephone or fax, the broader channel of full multimedia better projects the person through the
wire. The presence is enhanced by the responsiveness that full two-way (or multiway) interaction brings.
Like the inner windows, Multicast enables control of the periphery to remain with the individual, not the
environment. A properly designed real-time Multicast tool will offer, but not demand. The MBone provides the
necessary partial separation for moving between center and periphery that a high bandwidth world alone does
not. Less is more, when less bandwidth provides more calmness.
Multicast at the moment is not an easy technology to use, and only a few applications have been developed by
some very smart people. This could also be said of the digital computer in 1945, and of the Internet in 1975.
Multicast in our periphery will utterly change our world over the next ﬁfty years.

DANGLING STRING
Bits ﬂowing through the wires of a computer network are ordinarily invisible. But a radically new tool shows
those bits through motion, sound, and even touch. It communicates both light and heavy network trafﬁc. Its
output is so beautifully integrated with human information processing that one does not even need to be looking
at it or be very near to it to take advantage of its peripheral clues. It takes no space on your existing computer
screen, and in fact does not use or contain a computer at all. It uses no software, only a few dollars in hardware,
and can be shared by many people at the same time. It is called the "Dangling String".

Created by artist Natalie Jeremijenko, the "Dangling String" is an 8 foot piece of plastic spaghetti that hangs
from a small electric motor mounted in the ceiling. The motor is electrically connected to a nearby Ethernet
cable, so that each bit of information that goes past causes a tiny twitch of the motor. A very busy network
causes a madly whirling string with a characteristic noise; a quiet network causes only a small twitch every few
seconds. Placed in an unused corner of a hallway, the long string is visible and audible from many ofﬁces
without being obtrusive. It is fun and useful. At ﬁrst it creates a new center of attention just by being unique. But
this center soon becomes peripheral as the gentle waving of the string moves easily to the background. That the
string can be both seen and heard helps by increasing the clues for peripheral attunement.
The dangling string increases our peripheral reach to the formerly inaccessible network trafﬁc. While screen
displays of trafﬁc are common, their symbols require interpretation and attention, and do not peripheralize well.
The string, in part because it is actually in the physical world, has a better impedance match with our brain's
peripheral nerve centers.

http://www.ubiq.com/hypertext/weiser/acmfuture2endnote.htm
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IN CONCLUSION

It seems contradictory to say, in the face of frequent complaints about information overload, that more
information could be encalming. It seems almost nonsensical to say that the way to become attuned to more
information is to attend to it less. It is these apparently bizarre features that may account for why so few designs
properly take into account center and periphery to achieve an increased sense of locatedness. But such designs
are crucial as we move into the era of ubiquitous computing. As we learn to design calm technology, we will
enrich not only our space of artifacts, but also our opportunities for being with other people. When our world is
ﬁlled with interconnected, imbedded computers, calm technology will play a central role in a more humanly
empowered twenty-ﬁrst century.
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This bulletin appears in lieu of an op-ed solicited by the paper
of record, which the author couldn’t quite bring herself to
write at the time (November 2016), but didn’t intend to ignore,
for reasons she has since come to understand through the
material fact of writing itself.
All posters: laser print and rubber stamps, 48 × 36 in., 2017, ¢
available to purchase from www.diagonalpress.com.
c Diagonal Press, to support The
All works and images O
Committee to Protect Journalists, GEMS (Girls Education and
Mentoring Services), Chinese American Planning Council,
Philadelphia Lawyers for Social Equity, and 8 Ball Community.
Cover: ORGANIZE I, calligraphy poster to support 8 BALL
COMMUNITY.
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PERSEVERE I, calligraphy poster to support COMMITTEE TO PROTECT JOURNALISTS
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September 20, 2017
My favorite exercise in Daniel T. Ames’s Compendium of Practical and
Ornamental Penmanship shows the word “persevere” written in lowercase script. Each letter is surrounded by a loop, similar to the “a” in
the @ symbol. The loops are all the same, but the letters are different,
so the exercise teaches you to maintain a rhythm amidst otherwise
varying circumstances.

About a year ago I moved studios, which prompted me to go through all
the work I’d made as an adult — or at least the drafts and margins of
projects that had remained in my possession. I was horrified to discover
(amongst many other things) that I had, at some point, stopped drawing.
Growing up and into my early 20s, I would have been drawing any time
I was sitting. For three years I worked in a sign shop called New Bohemia
Signs, and I was proud that we did everything by hand the old fashioned
way. I swore it would never happen, but I guess eventually I got seduced
by the speed of my computer like everyone else.
Last summer, in an effort to revive my hand, I started doing a daily
calligraphy practice. I may have been a decent sign painter at one point,
but I was never a very good calligrapher. It was frustrating in the
extreme. I quickly developed a habit of doing Ames’s persevere exercise
at the end of every session, because by that point it was a message
I badly needed to hear.
Slowly, this word took over my calligraphy sessions. It changed shape
and scale, and the rhythm of the loops transformed into some kind
of omnipresent oscillation. As I wrote, I’d imagine saying the word to
various people I both knew and didn’t know. The pen sounded like it
was whispering along in a conspiratorial voice. I never mastered Ames’s
exercise, but I made up many more of my own. Each one built on the last,
leaving me with mountains of new “ fonts.”
In the last year, calligraphy has become the time during which I reﬂect on
22
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PERSEVERE II, Calligraphy poster to support GEMS (Girls Education and Mentoring Services)
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what’s happening in the world, what’s at stake, and what I’m willing to do
about it. Maybe I’ve just needed something to do with my hands while I
listen and think. Until now, my politics have shown up mostly in quotidian,
domestic choices like being vegan, composting, and riding a bike. (Feel
free to roll your eyes.) I support a few organizations. Big deal. I’ve always
spoken my mind but probably too politely. Besides, all of these choices
are luxuries, and none of them register as sacrifices because they actually
make my life more enjoyable. Clearly, they are also not suﬃcient.
Historically, I’ve sought transformation through catharsis, through a
firm or even forceful touch. I’ve preferred a painful massage to a light
one, an intense sprint to a long jog. My belief system around force — as I
conceived of it — was upended when I tried Qigong two years ago. It was
so gentle, but it changed so much, not only in my body but in my being as
a whole. It caused energy to move, spin, pulse, enter through my pores,
radiate from my spine. I began to feel things I’d never felt before and
taste flavors I’d never tasted. I used to conﬂate discipline with punishment,
but this practice has shown me how generous and even buoyant it can
be. Qigong resources power with sensitivity and patience. It is seemingly
gentle but it is not at all faint.
Calligraphy and Qigong have several things in common, aside from
offering a slow but bright burn. In both, I’ve found myself negotiating a
sweet spot between speed and precision. Go too fast, and you deviate
from the gesture. Go too slowly, and your movement gets sticky, losing
its flow and sense of conviction. Both are exercises in tuning to various
rhythms, initiating action at certain times from one’s center and at other
times from the periphery. Somehow, these principles seem to apply to the
present moment.
I want to speak for the endurance race, to draw attention to the rhythm
that lies beneath the ballistic pulse of the news cycle, of bills and bombings
and even of elections. There is a more plodding, concurrent tempo at the
scale of time in which plants manage to grow through concrete. There
is power in this rhythm if we tend to it.
This is not an endorsement of gentleness in the sense I used to think of it,
nor of passivity in any sense; it’s for relentless steadiness, maintaining a
24
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PERSEVERE III, Calligraphy poster to support CHINESE AMERICAN PLANNING COUNCIL
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rhythm, for strength drawn from commitment rather than muscle.
I want to spend time in this less ﬂashy realm, at least as much as in
the realm of catharsis. Here, people seem to come up with responses
rather than reactions and concern themselves with advancing a
conversation more than winning an argument. They look inward and ask
themselves hard questions. I want us to come at the present obstacles
from all sides — top, bottom, and inside, not just the front. If you need
evidence that this is a realm in which meaningful change can occur, I refer
you not only to the plant but to my piles of quasi-calligraphy. The progress
is obvious but also quite different from what I expected.
*
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PERSEVERE IV, calligraphy poster to support PHILADELPHIA LAWYERS FOR SOCIAL EQUITY

152

BoTSL#13 2017 Nov 22 3:15 PM
BoTSL#13 2018 JAN 24 2:10 PM

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

153

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

154

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

155

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

156

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

157

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

158

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

159

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

160

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

161

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

162

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

163

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

164

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

165

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

166

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

167

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

168

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

169

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

170

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

171

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

172

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

173

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

174

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

175

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

176

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

177

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

178

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

179

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

180

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

181

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

182

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

183

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

184

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

185

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

186

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

187

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

188

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

189

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

190

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

191

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

192

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

193

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

194

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

195

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

196

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

197

198

This interview is a revised version of “Calm Tech, Then and
Now,” originally published by re:form on Medium and
presented by BMW on August 11, 2014. It has been edited
for clarity and more detail by Capri Mali LaRocca.
Photos by Talia Herman.

re:form interviews John Seely Brown on
the paradox of information overload and
designing for the periphery

Calm Tech, Then and Now

JSB: Glad to be here. It’s actually quite ironic that this is sponsored by
  ϐ  ǡ
talking about the BMW motorcycles we both used to drive. I happen to be a
   ϐ 
on this topic is astronomical.

re:form To kick things off I just want to mention this interview is the result
of some research we’re doing for a new design collection that we started on
Medium. It’s called re:form and is sponsored by BMW. We came across your
paper with Mark Weiser at Xerox PARC from 1996 titled The Coming Age of
Calm Technology and we thought, wow, that’s very prescient, yet seems to
be discussed very little these days despite increasing information overload
and tech rage. Maybe it’s time to bring those ideas back into the design
conversation.

Weiser died of cancer in 1999 at the age of 46, but his ideas seem more
relevant than ever. re:form sat down with Weiser’s PARC colleague John
Seely Brown (JSB) to revisit the origins of calm technology design, and its
subsequent arc. We’re also republishing by permission a joint paper by Weiser
and Seely Brown, “The Coming Age of Calm Technology.”

More than twenty years ago, then-Xerox PARC chief technologist Mark
Weiser began articulating a prescient vision of the next wave of digital
technology. His concept of Ubiquitous Computing, or Ubicomp, anticipated the
arrival of tiny networked sensors and the Internet of Things. More radically,
he saw the resulting explosion of information leading to a new “calm” design
movement as an antidote to the far more common experience of tech rage
brought on by poor user experiences and data overload.
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—Mark Weiser
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Due to the way our brains process the periphery, we’re subconsciously aware
of properties that are independent of objects. We notice properties like the
color, shape or speed of an object in the periphery, but the object itself does
not come into direct interpretation. For example, you might see something
move quickly in your peripheral vision. You can’t put a name to it – and maybe
it’s the case that you don’t care what it is – but what’s important is that your
brain takes a weak signal in the periphery and alerts it to the center. It says,
“You’ve got to be prepared to pay attention.” It lets you shift seamlessly to
bring that part of the periphery into the center of your attention and helps you
quickly shift to a different context.

Yet, I never felt any information overload. Why? I began to realize that lo and
behold if you are still alive and a motorcyclist that you are doing a very good
job processing the periphery, as well as the center. Suddenly I began to realize
that the way you cognitively process the center has to do with the standard
ontology of objects and predicates.

The second origin of calmness also comes from motorcycles. I often drove
along Skyline Drive on my motorcycle and one day I realized—because we
tend to drive down that twisty stretch very fast— that I was processing so
much more information riding a motorcycle down Skyline Drive than any time
spent sitting in front of one, two, three, or four screens.

ABS brakes seamlessly move in from the periphery to the center, help you,
and then back out again. The beauty is that it’s a tremendous technology that
is dramatically enhancing your ability to drive in a wide variety of conditions,
but you’re completely unaware of it. That brings a sense of calm and that was
one origin of designing technology for calmness.

  Ǥϐ
ABS brakes. They are the most beautiful example of calm computing because
they anticipate your needs and automatically assist you when you need help,
yet you’re completely unaware they’re there. It’s an interesting anticipatory
context, where micro sensors notice when things are about to go wrong and
make subtle adjustments without interrupting the driver.

2

People used to push back. They’d come up to us and they’d say, “I don’t want
calm. I want exciting.” I’d say, “Calm and exciting can go hand in hand. What
you don’t want is to be overwhelmed with information or bogged down with

A good motorcyclist is processing huge amounts of peripheral information and
much of that is being processed subconsciously. There is a tremendous sense
of calm in streaming through the hillside at one hundred miles an hour or
ǡ Ǥ ǯϐ
ϐǡ    Ǥǯ
to every bit of information, yet they’re in the moment and so focused, looking
straight ahead. It’s that occasional sense of harmony with the world. But
the instant something unusual happens in the periphery that doesn’t make
sense one way or another, it alerts your conscious mind to shift focus and pay
attention. Most people don’t realize that’s what’s going on.
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It led to our fascination with the “Dangling String” that we describe in
Designing Calm Technology. The string is an eight-foot piece of spaghetti-like
plastic that hangs from a small electric motor mounted in the ceiling. The
motor is electrically connected to a nearby Ethernet cable, so that each bit
of information that goes past causes a tiny twitch of the motor. A very busy
network causes a madly whirling string, the string whipping through the air

The more we started thinking about this, the more we were led to a counterintuitive idea. Mark said we will always feel information overload unless we
increase the amount of information that we have to process by a factor of at
least ten. If you go by a factor of ten, then you stop thinking about putting
more information on screens. It becomes more like driving down Skyline
Drive; you can’t process all of the information in front of you, but through a
synergistic relationship between the center and the periphery, you can reach
through the information and on to the world with a sense of calm. You start
thinking in a different way and that’s what got us focusing on how we process
the total context.

With that in mind, we were interested in what enables technology to
profoundly disappear and let you look through the information or look
through the interface onto the domain – just like how the blind man’s eyes
are now touching the concrete, so to speak. The technology disappears in
the same way that the cane disappears. So we were exploring how we might
design technology that lets us look through the screen instead of at the screen
and then play with the information as if there’s no screen there at all.

So, the thing that initially brought Mark and me together was phenomenology.
Take a blind man and give him a cane, preferably his cane. Sitting in a chair, he
can tell you everything about the handle on the cane. As soon as he gets up and
starts walking however, that handle completely disappears and becomes much
more like a wrist. Very few of us can truly explain the feelings and protocols
that happen at this junction here [points at his wrist]. We focus on what we’re
touching with our hand, not what’s happening with our wrist. It completely
disappears.

nonsense.” Solving that is what we’re interested in.

4

In computer science, user interface people often talk about making things
user “centric.” Most user centric design focuses on understanding how people
interpret information on the graphical user interface (GUI) and how to display
information to make it most intuitively graspable. Similar to how an artist

JSB: Yes, people moving and getting restless. You become aware that the noise
and movement are signaling a change…and you start processing differently. So
it’s the sense – phenomenologically speaking – of how do you become attuned
to information on the periphery? Attending and attunement are slightly
different. We can attune to the periphery without having to consciously
interpret and attend to it, and that ability is essential for maintaining calm in a
world of information overload.

r:f People getting up and moving?

It’s the same way that you might be hard at work at a conference, but notice
when it’s approaching lunchtime because suddenly you’re aware of…

ϐ 
you become more attuned to what’s happening around you. You enter a state
of confusion and begin to look around for cues. It’s clear whether or not
the network is the problem based on whether or not the dangling string is
spinning rapidly. A madly spinning string indicates an overloaded Ethernet
is causing the problem. A slowly spinning string indicates the problem is
elsewhere. Then you can attend to the issue and the string fades back into the
periphery.

producing a characteristic whirring noise that changes octaves depending
on the speed. A quiet network causes only a small set of twitches every few
seconds. Placed in an unused corner of a hallway, the dangling string is visible
ϐ Ǥ ǯ 
and movement in the background communicates information without you
having to focus on it, thereby expanding your peripheral vision. In a sense, you
are attuned to it without having to attend to it. You can hear when it’s twirling
faster and the frequency shifts – that’s the peripheral cue. You’re not meant to
look at the string; you just know this weak signal has changed.

5
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r:f So how far do you think we’ve come in terms of designers understanding
and working on the problems of calm technology? Would you consider a

Today you can see Amazon taking it much further than any of us ever thought
possible with the Dynamic Perspective sensor system on the Fire phone. They
have taken the whole notion of gestural conversations to the extreme with
devices that respond to subtle hand tilts and head movements. Map displays
are partially 3D and change perspective based on your movement. Immersed
in a game you can turn your head to look around virtual corners and obstacles.
  ǡ ϐ  
or photo carousels are revealed. Phenomenologically speaking, you extend
your social practices onto the device and the device becomes an extension of
you. And that transforms into a whole new world.

JSB:  ϐǤ
never had to touch the interface for that to happen. Similar to newer systems
today where you can shake a device to erase things, the PDA was picking
up gestures directly. When you tilted it, the pages of the Rolodex fell as if
ϐ Ǥ Ȃ
start to turn. Great user centric design makes you almost unaware that there’s
an actual interface. It’s more like having a gestural conversation.

r:f ϐǤ

JSB: Yes, and we did. In fact, I think it was 1998 and Comdex, the Computer
Dealers’ Exhibition, showed the material that Roy Want had done with Mark
and myself. We embedded all kinds of MEMS accelerometers – devices that
measure acceleration – into a PDA. We actually showed a digital Rolodex on
the PDA that…

r:f So, how is this device [points at iPhone] user centric? Do you imagine it as
basically a PC in your pocket?

will know how to draw your eyes to the center – to what’s important to pay
attention to – user experience experts know how to design interfaces that
draw your eye to the important information.

6

It’s the beginnings of an anticipatory system. The way Google Glass works
you don’t need to give it instructions. It anticipates what you need and that
anticipation is a kind of context awareness. By codifying your context, actions
and your propensity for that context, it knows what you’ve done, where you
are and where you likely want to go next. Combined with a pretty simple

JSB: There are a lot of reasons Google Glass is interesting. Why I consider it
interesting relative to this conversation is something I’ve never talked about
much and it’s how Google Glass leverages Google Now. That’s to say Google
Now is gathering so much information about you – if you’ve been using it
all the time in Gmail and all the other Google services – that it’s capable of
anticipating what you need.

device like Google Glass a step in the direction of calm, as you described it
earlier, in the sense of seeing through the information and past the screen?

7
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JSB:  ϐǤϐ The
Social Life of Information and it discusses how books are social artifacts. Welldesigned books have all kinds of affordances and cues to them that help you
read the book; you know how to open a book and turn the pages. Usually when

r:f So what areas of design do you see calm technology being most actively
developed right now? What is not being developed where it ought to be?

In fact, it could be very interesting to build an anticipatory system like Glass
without the camera lens. There are a lot of things we can do to mitigate the
fact that people think they’re being photographed. You could put in only a
fundamentally defocusing lens so it would pick up qualities, not objects and
predicates. It’s a random new idea, but I mean it’s interesting. We may be able
to have devices that don’t intrude. You’d be surprised what you might be able
to do…

JSB: No, we were looking more at how to build anticipatory contexts over
our systems, but part of examining how technologies engage our attention
involves addressing why some are enraging while others are encalming.

r:f At the same time it feels like Google Glass is an enraging technology for
many people when they are on the other side of that screen. Is attempting to
address how devices can be enraging part of your concept for designing calm
technology? For example, how parents can get angry when their children are
constantly absorbed in their phones?

In that sense, Google Now understands the context very much like we do
when processing the periphery. However, it’s using a completely different set
of cognitive mechanisms, I think, than what we’re used to in terms of how
  Ǥǡϐ
that Google Now is making – for the purpose of Google Glass – to build and
amplify an anticipatory system. It is a huge step, one that can completely
transform our experience of interacting with the world.

stroke interface and limited speech recognition instead of a keyboard, the
interface starts to disappear and you and the device become one.

8

I see electronic book readers trying to keep up sometimes by creating
fundamentally new forms to help compensate for the lack of cues – such as
turning a page – that those of us that love physical books look for. To do this
 ϐ 

The design of that artifact achieves an amazing sense of communication
and – in some sense to a lot of us – a calming factor. In contrast, I have a hard
time getting used to electronic books and the fact that many of the cues that I
subconsciously enjoy just aren’t there.

you think about a book you think about the content, not the structure. A lot of
attention went into the cover, the spacing, the typography, the chapter layout
and so on. This is because all of the affordances that the physical artifact
provides are almost all subliminal and you don’t necessarily think about them
directly.

9
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Ubiquitous computing makes orchestrating serendipity even easier. It reminds
me of back at PARC in the early nineties when we put the coffee pot on the
Ethernet. It was the Internet of Things before the Internet of Things! The
coffee machine would announce on the Ethernet when a fresh pot of coffee
was ready, prompting people to get up and go where they were bound to
interact with other coffee-hungry employees. That’s orchestrating serendipity.
ǯϐ  
where people could write down ideas so that the whole discussion would be
rendered or given enough context for others to quickly enter the conversation.
A digital camera was there to take a snapshot of what was on the whiteboard

Well-designed newspapers—which we don’t have much of anymore – have
front-page designers that understand what’s happening above the fold versus
below the fold. They understand how adjacent articles might capture your
eye, even if you didn’t necessarily think you wanted to know about the topic.
They’re capturing enough to make you say, “Oh.” These newspapers actually
orchestrate serendipity for you. But to orchestrate serendipity, you have to be
a darn good designer.

JSB: Yes, I think Medium knows more about design than many other
publishers today. There are a lot of other factors that go into the subliminal
affordances that you can also look at. The actual page layout matters and how
that page gets read. Think about the page layout of a newspaper. How do you
decide what story should be adjacent to another? How do you orchestrate
serendipity?

r:f That’s interesting. It reminds me of calm reading and the calm reading
movement where people are taking web pages, stripping them down, and
removing a lot of the clutter to really focus on a much cleaner space for
reading. It’s a reading context that is much more conducive to engagement and
focus. Medium pages are designed that way.

seriously. How do we design the affordances in the new medium to provide
some of the cues that the old medium provided in terms of reading context,
not content. We tend to overlook the generative dance between context and
content.

10

So the book starts with an operational construct about how to have agency in
Ǧϐ Ǥ
ϐ   Ȃ ǡ
Ȃ  ϐ Ǥǯ
Ǧϐ  Ǧ
change is happening at an exponential rate. I’m fond of saying that we’re
now living in a “white water world,” where in order to be successful we must
be more like the white water kayaker – skillfully reading the currents and
disruptions of the context around us. We must respond in real time and to
novel problems for which there is no guidebook to reference. Innovation arises
– most often – in action. Therefore Design Unbound also presents a series of
ϐ  ȂȂ 
ϐ 
 ϐ ǡ
intractable environments and on highly trans-disciplinary, radically contingent
– otherwise called wicked – problems. The methodologies we discuss go
   ϐ Ǥ

JSB: It’s called Design Unbound: Designing for Emergence in a White Water
World by Ann Pendleton-Jullian and myself. It presents new tools, skills and
methodologies for addressing today’s most complex issues and by complex
we don’t mean just complicated, we mean issues that don’t lend themselves
ϐǣ ǡǡǡ 
change…to work in and on these problems requires more than working on
things in contexts. It requires that we work on the contexts themselves.

r:f I hear you have a new book. What’s it about?

  ϐ  
on it if they wanted; it helped scaffold the serendipitous conversations for
later expansion. A lot of thought went into making it an inviting space where
if you chose to participate you could get up to speed quickly. The space was
transformed by putting the coffee pot online into a nano creation space
where context was captured, rendered and designed to foster emergence. The
technology fades into the woodwork and people are able to focus on the ideas
  Ǥ ϐ
you can do.
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JSB: I wouldn’t say calm technology is going to solve all the problems
associated technology. We never viewed technology as solving the problem.
We often viewed technology as a complicating factor since the design
was rarely informed, and that’s the whole thrust of this new book. It’s
really re-thinking the design game and up-leveling our relationship with
technology through the kind of aesthetics that architects have where the
interplay between context and content or landscape architecture and
building architecture work hand in hand. So, as the world gets more and
more complicated, I think that the need for designing context increases
exponentially. And sometimes you’ve got to really break the paradigm and
think about design in brand new ways.

r:f When you talk about designing calm technology, is sounds like a
prescription for using technology to solve the problems of technology. Would
you say that’s fair? Some people might say it is a cultural shift that’s required
to get control of our devices and our information obsession, and not so much a
problem of more and better design engineering.

   ϐ
class item for consideration.
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As We May Think

As Director of the Oﬃce of Scientiﬁc Research and Development, Dr. Vannevar Bush has
coordinated the activities of some six thousand leading American scientists in the
application of science to warfare. In this signiﬁcant article he holds up an incentive for
scientists when the ﬁghting has ceased. He urges that men of science should then turn to
the massive task of making more accessible our bewildering store of knowledge. For years
inventions have extended man's physical powers rather than the powers of his mind. Trip
hammers that multiply the ﬁsts, microscopes that sharpen the eye, and engines of
destruction and detection are new results, but not the end results, of modern science.
Now, says Dr. Bush, instruments are at hand which, if properly developed, will give man
access to and command over the inherited knowledge of the ages. The perfection of these
paciﬁc instruments should be the ﬁrst objective of our scientists as they emerge from their
war work. Like Emerson's famous address of 1837 on "The American Scholar," this paper
by Dr. Bush calls for a new relationship between thinking man and the sum of our
knowledge. —THE EDITOR
This has not been a scientist's war; it has been a war in which all have had a part.
The scientists, burying their old professional competition in the demand of a
common cause, have shared greatly and learned much. It has been exhilarating to
work in eﬀective partnership. Now, for many, this appears to be approaching an
end. What are the scientists to do next?
For the biologists, and particularly for the medical scientists, there can be little
indecision, for their war has hardly required them to leave the old paths. Many
indeed have been able to carry on their war research in their familiar peacetime
laboratories. Their objectives remain much the same.

https://www.theatlantic.com/magazine/archive/1945/07/as-we-may-think/303881/
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It is the physicists who have been thrown most violently oﬀ stride, who have left
academic pursuits for the making of strange destructive gadgets, who have had to
devise new methods for their unanticipated assignments. They have done their part
on the devices that made it possible to turn back the enemy, have worked in
combined eﬀort with the physicists of our allies. They have felt within themselves
the stir of achievement. They have been part of a great team. Now, as peace
approaches, one asks where they will ﬁnd objectives worthy of their best.
1
Of what lasting beneﬁt has been man's use of science and of the new instruments
which his research brought into existence? First, they have increased his control of
his material environment. They have improved his food, his clothing, his shelter;
they have increased his security and released him partly from the bondage of bare
existence. They have given him increased knowledge of his own biological
processes so that he has had a progressive freedom from disease and an increased
span of life. They are illuminating the interactions of his physiological and
psychological functions, giving the promise of an improved mental health.
Science has provided the swiftest communication between individuals; it has
provided a record of ideas and has enabled man to manipulate and to make extracts
from that record so that knowledge evolves and endures throughout the life of a
race rather than that of an individual.
There is a growing mountain of research. But there is increased evidence that we
are being bogged down today as specialization extends. The investigator is
staggered by the ﬁndings and conclusions of thousands of other workers—
conclusions which he cannot ﬁnd time to grasp, much less to remember, as they
appear. Yet specialization becomes increasingly necessary for progress, and the
eﬀort to bridge between disciplines is correspondingly superﬁcial.
Professionally our methods of transmitting and reviewing the results of research
are generations old and by now are totally inadequate for their purpose. If the
aggregate time spent in writing scholarly works and in reading them could be
https://www.theatlantic.com/magazine/archive/1945/07/as-we-may-think/303881/
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evaluated, the ratio between these amounts of time might well be startling. Those
who conscientiously attempt to keep abreast of current thought, even in restricted
ﬁelds, by close and continuous reading might well shy away from an examination
calculated to show how much of the previous month's eﬀorts could be produced on
call. Mendel's concept of the laws of genetics was lost to the world for a generation
because his publication did not reach the few who were capable of grasping and
extending it; and this sort of catastrophe is undoubtedly being repeated all about
us, as truly signiﬁcant attainments become lost in the mass of the inconsequential.
The diﬃculty seems to be, not so much that we publish unduly in view of the extent
and variety of present day interests, but rather that publication has been extended
far beyond our present ability to make real use of the record. The summation of
human experience is being expanded at a prodigious rate, and the means we use for
threading through the consequent maze to the momentarily important item is the
same as was used in the days of square-rigged ships.
But there are signs of a change as new and powerful instrumentalities come into
use. Photocells capable of seeing things in a physical sense, advanced photography
which can record what is seen or even what is not, thermionic tubes capable of
controlling potent forces under the guidance of less power than a mosquito uses to
vibrate his wings, cathode ray tubes rendering visible an occurrence so brief that by
comparison a microsecond is a long time, relay combinations which will carry out
involved sequences of movements more reliably than any human operator and
thousands of times as fast—there are plenty of mechanical aids with which to eﬀect
a transformation in scientiﬁc records.
Two centuries ago Leibnitz invented a calculating machine which embodied most
of the essential features of recent keyboard devices, but it could not then come into
use. The economics of the situation were against it: the labor involved in
constructing it, before the days of mass production, exceeded the labor to be saved
by its use, since all it could accomplish could be duplicated by suﬃcient use of
pencil and paper. Moreover, it would have been subject to frequent breakdown, so

https://www.theatlantic.com/magazine/archive/1945/07/as-we-may-think/303881/
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that it could not have been depended upon; for at that time and long after,
complexity and unreliability were synonymous.
Babbage, even with remarkably generous support for his time, could not produce
his great arithmetical machine. His idea was sound enough, but construction and
maintenance costs were then too heavy. Had a Pharaoh been given detailed and
explicit designs of an automobile, and had he understood them completely, it
would have taxed the resources of his kingdom to have fashioned the thousands of
parts for a single car, and that car would have broken down on the ﬁrst trip to Giza.
Machines with interchangeable parts can now be constructed with great economy
of eﬀort. In spite of much complexity, they perform reliably. Witness the humble
typewriter, or the movie camera, or the automobile. Electrical contacts have ceased
to stick when thoroughly understood. Note the automatic telephone exchange,
which has hundreds of thousands of such contacts, and yet is reliable. A spider web
of metal, sealed in a thin glass container, a wire heated to brilliant glow, in short,
the thermionic tube of radio sets, is made by the hundred million, tossed about in
packages, plugged into sockets—and it works! Its gossamer parts, the precise
location and alignment involved in its construction, would have occupied a master
craftsman of the guild for months; now it is built for thirty cents. The world has
arrived at an age of cheap complex devices of great reliability; and something is
bound to come of it.
2
A record if it is to be useful to science, must be continuously extended, it must be
stored, and above all it must be consulted. Today we make the record
conventionally by writing and photography, followed by printing; but we also record
on ﬁlm, on wax disks, and on magnetic wires. Even if utterly new recording
procedures do not appear, these present ones are certainly in the process of
modiﬁcation and extension.
Certainly progress in photography is not going to stop. Faster material and lenses,
more automatic cameras, ﬁner-grained sensitive compounds to allow an extension
https://www.theatlantic.com/magazine/archive/1945/07/as-we-may-think/303881/
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of the minicamera idea, are all imminent. Let us project this trend ahead to a
logical, if not inevitable, outcome. The camera hound of the future wears on his
forehead a lump a little larger than a walnut. It takes pictures 3 millimeters square,
later to be projected or enlarged, which after all involves only a factor of 10 beyond
present practice. The lens is of universal focus, down to any distance
accommodated by the unaided eye, simply because it is of short focal length. There
is a built-in photocell on the walnut such as we now have on at least one camera,
which automatically adjusts exposure for a wide range of illumination. There is ﬁlm
in the walnut for a hundred exposures, and the spring for operating its shutter and
shifting its ﬁlm is wound once for all when the ﬁlm clip is inserted. It produces its
result in full color. It may well be stereoscopic, and record with two spaced glass
eyes, for striking improvements in stereoscopic technique are just around the
corner.
The cord which trips its shutter may reach down a man's sleeve within easy reach of
his ﬁngers. A quick squeeze, and the picture is taken. On a pair of ordinary glasses is
a square of ﬁne lines near the top of one lens, where it is out of the way of ordinary
vision. When an object appears in that square, it is lined up for its picture. As the
scientist of the future moves about the laboratory or the ﬁeld, every time he looks at
something worthy of the record, he trips the shutter and in it goes, without even an
audible click. Is this all fantastic? The only fantastic thing about it is the idea of
making as many pictures as would result from its use.
Will there be dry photography? It is already here in two forms. When Brady made
his Civil War pictures, the plate had to be wet at the time of exposure. Now it has to
be wet during development instead. In the future perhaps it need not be wetted at
all. There have long been ﬁlms impregnated with diazo dyes which form a picture
without development, so that it is already there as soon as the camera has been
operated. An exposure to ammonia gas destroys the unexposed dye, and the picture
can then be taken out into the light and examined. The process is now slow, but
someone may speed it up, and it has no grain diﬃculties such as now keep
photographic researchers busy. Often it would be advantageous to be able to snap
the camera and to look at the picture immediately.
https://www.theatlantic.com/magazine/archive/1945/07/as-we-may-think/303881/
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Another process now in use is also slow, and more or less clumsy. For ﬁfty years
impregnated papers have been used which turn dark at every point where an
electrical contact touches them, by reason of the chemical change thus produced in
an iodine compound included in the paper. They have been used to make records,
for a pointer moving across them can leave a trail behind. If the electrical potential
on the pointer is varied as it moves, the line becomes light or dark in accordance
with the potential.
This scheme is now used in facsimile transmission. The pointer draws a set of
closely spaced lines across the paper one after another. As it moves, its potential is
varied in accordance with a varying current received over wires from a distant
station, where these variations are produced by a photocell which is similarly
scanning a picture. At every instant the darkness of the line being drawn is made
equal to the darkness of the point on the picture being observed by the photocell.
Thus, when the whole picture has been covered, a replica appears at the receiving
end.
A scene itself can be just as well looked over line by line by the photocell in this way
as can a photograph of the scene. This whole apparatus constitutes a camera, with
the added feature, which can be dispensed with if desired, of making its picture at a
distance. It is slow, and the picture is poor in detail. Still, it does give another
process of dry photography, in which the picture is ﬁnished as soon as it is taken.
It would be a brave man who would predict that such a process will always remain
clumsy, slow, and faulty in detail. Television equipment today transmits sixteen
reasonably good pictures a second, and it involves only two essential diﬀerences
from the process described above. For one, the record is made by a moving beam of
electrons rather than a moving pointer, for the reason that an electron beam can
sweep across the picture very rapidly indeed. The other diﬀerence involves merely
the use of a screen which glows momentarily when the electrons hit, rather than a
chemically treated paper or ﬁlm which is permanently altered. This speed is
necessary in television, for motion pictures rather than stills are the object.
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Use chemically treated ﬁlm in place of the glowing screen, allow the apparatus to
transmit one picture only rather than a succession, and a rapid camera for dry
photography results. The treated ﬁlm needs to be far faster in action than present
examples, but it probably could be. More serious is the objection that this scheme
would involve putting the ﬁlm inside a vacuum chamber, for electron beams behave
normally only in such a rareﬁed environment. This diﬃculty could be avoided by
allowing the electron beam to play on one side of a partition, and by pressing the
ﬁlm against the other side, if this partition were such as to allow the electrons to go
through perpendicular to its surface, and to prevent them from spreading out
sideways. Such partitions, in crude form, could certainly be constructed, and they
will hardly hold up the general development.
Like dry photography, microphotography still has a long way to go. The basic
scheme of reducing the size of the record, and examining it by projection rather
than directly, has possibilities too great to be ignored. The combination of optical
projection and photographic reduction is already producing some results in
microﬁlm for scholarly purposes, and the potentialities are highly suggestive.
Today, with microﬁlm, reductions by a linear factor of 20 can be employed and still
produce full clarity when the material is re-enlarged for examination. The limits are
set by the graininess of the ﬁlm, the excellence of the optical system, and the
eﬃciency of the light sources employed. All of these are rapidly improving.
Assume a linear ratio of 100 for future use. Consider ﬁlm of the same thickness as
paper, although thinner ﬁlm will certainly be usable. Even under these conditions
there would be a total factor of 10,000 between the bulk of the ordinary record on
books, and its microﬁlm replica. The Encyclopoedia Britannica could be reduced to
the volume of a matchbox. A library of a million volumes could be compressed into
one end of a desk. If the human race has produced since the invention of movable
type a total record, in the form of magazines, newspapers, books, tracts, advertising
blurbs, correspondence, having a volume corresponding to a billion books, the
whole aﬀair, assembled and compressed, could be lugged oﬀ in a moving van. Mere
compression, of course, is not enough; one needs not only to make and store a
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record but also be able to consult it, and this aspect of the matter comes later. Even
the modern great library is not generally consulted; it is nibbled at by a few.
Compression is important, however, when it comes to costs. The material for the
microﬁlm Britannica would cost a nickel, and it could be mailed anywhere for a
cent. What would it cost to print a million copies? To print a sheet of newspaper, in a
large edition, costs a small fraction of a cent. The entire material of the Britannica
in reduced microﬁlm form would go on a sheet eight and one-half by eleven inches.
Once it is available, with the photographic reproduction methods of the future,
duplicates in large quantities could probably be turned out for a cent apiece beyond
the cost of materials. The preparation of the original copy? That introduces the next
aspect of the subject.
3
To make the record, we now push a pencil or tap a typewriter. Then comes the
process of digestion and correction, followed by an intricate process of typesetting,
printing, and distribution. To consider the ﬁrst stage of the procedure, will the
author of the future cease writing by hand or typewriter and talk directly to the
record? He does so indirectly, by talking to a stenographer or a wax cylinder; but the
elements are all present if he wishes to have his talk directly produce a typed record.
All he needs to do is to take advantage of existing mechanisms and to alter his
language.
At a recent World Fair a machine called a Voder was shown. A girl stroked its keys
and it emitted recognizable speech. No human vocal chords entered into the
procedure at any point; the keys simply combined some electrically produced
vibrations and passed these on to a loud-speaker. In the Bell Laboratories there is
the converse of this machine, called a Vocoder. The loudspeaker is replaced by a
microphone, which picks up sound. Speak to it, and the corresponding keys move.
This may be one element of the postulated system.
The other element is found in the stenotype, that somewhat disconcerting device
encountered usually at public meetings. A girl strokes its keys languidly and looks
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about the room and sometimes at the speaker with a disquieting gaze. From it
emerges a typed strip which records in a phonetically simpliﬁed language a record
of what the speaker is supposed to have said. Later this strip is retyped into ordinary
language, for in its nascent form it is intelligible only to the initiated. Combine
these two elements, let the Vocoder run the stenotype, and the result is a machine
which types when talked to.
Our present languages are not especially adapted to this sort of mechanization, it is
true. It is strange that the inventors of universal languages have not seized upon the
idea of producing one which better ﬁtted the technique for transmitting and
recording speech. Mechanization may yet force the issue, especially in the scientiﬁc
ﬁeld; whereupon scientiﬁc jargon would become still less intelligible to the layman.
One can now picture a future investigator in his laboratory. His hands are free, and
he is not anchored. As he moves about and observes, he photographs and
comments. Time is automatically recorded to tie the two records together. If he
goes into the ﬁeld, he may be connected by radio to his recorder. As he ponders over
his notes in the evening, he again talks his comments into the record. His typed
record, as well as his photographs, may both be in miniature, so that he projects
them for examination.
Much needs to occur, however, between the collection of data and observations,
the extraction of parallel material from the existing record, and the ﬁnal insertion of
new material into the general body of the common record. For mature thought
there is no mechanical substitute. But creative thought and essentially repetitive
thought are very diﬀerent things. For the latter there are, and may be, powerful
mechanical aids.
Adding a column of ﬁgures is a repetitive thought process, and it was long ago
properly relegated to the machine. True, the machine is sometimes controlled by a
keyboard, and thought of a sort enters in reading the ﬁgures and poking the
corresponding keys, but even this is avoidable. Machines have been made which
will read typed ﬁgures by photocells and then depress the corresponding keys; these
are combinations of photocells for scanning the type, electric circuits for sorting the
https://www.theatlantic.com/magazine/archive/1945/07/as-we-may-think/303881/
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consequent variations, and relay circuits for interpreting the result into the action of
solenoids to pull the keys down.
All this complication is needed because of the clumsy way in which we have learned
to write ﬁgures. If we recorded them positionally, simply by the conﬁguration of a
set of dots on a card, the automatic reading mechanism would become
comparatively simple. In fact if the dots are holes, we have the punched-card
machine long ago produced by Hollorith for the purposes of the census, and now
used throughout business. Some types of complex businesses could hardly operate
without these machines.
Adding is only one operation. To perform arithmetical computation involves also
subtraction, multiplication, and division, and in addition some method for
temporary storage of results, removal from storage for further manipulation, and
recording of ﬁnal results by printing. Machines for these purposes are now of two
types: keyboard machines for accounting and the like, manually controlled for the
insertion of data, and usually automatically controlled as far as the sequence of
operations is concerned; and punched-card machines in which separate operations
are usually delegated to a series of machines, and the cards then transferred bodily
from one to another. Both forms are very useful; but as far as complex
computations are concerned, both are still in embryo.
Rapid electrical counting appeared soon after the physicists found it desirable to
count cosmic rays. For their own purposes the physicists promptly constructed
thermionic-tube equipment capable of counting electrical impulses at the rate of
100,000 a second. The advanced arithmetical machines of the future will be
electrical in nature, and they will perform at 100 times present speeds, or more.
Moreover, they will be far more versatile than present commercial machines, so
that they may readily be adapted for a wide variety of operations. They will be
controlled by a control card or ﬁlm, they will select their own data and manipulate it
in accordance with the instructions thus inserted, they will perform complex
arithmetical computations at exceedingly high speeds, and they will record results
in such form as to be readily available for distribution or for later further
214
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manipulation. Such machines will have enormous appetites. One of them will take
instructions and data from a whole roomful of girls armed with simple key board
punches, and will deliver sheets of computed results every few minutes. There will
always be plenty of things to compute in the detailed aﬀairs of millions of people
doing complicated things.
4
The repetitive processes of thought are not conﬁned however, to matters of
arithmetic and statistics. In fact, every time one combines and records facts in
accordance with established logical processes, the creative aspect of thinking is
concerned only with the selection of the data and the process to be employed and
the manipulation thereafter is repetitive in nature and hence a ﬁt matter to be
relegated to the machine. Not so much has been done along these lines,beyond the
bounds of arithmetic, as might be done, primarily because of the economics of the
situation. The needs of business and the extensive market obviously waiting,
assured the advent of mass-produced arithmetical machines just as soon as
production methods were suﬃciently advanced.
With machines for advanced analysis no such situation existed; for there was and is
no extensive market; the users of advanced methods of manipulating data are a
very small part of the population. There are, however, machines for solving
diﬀerential equations—and functional and integral equations, for that matter.
There are many special machines, such as the harmonic synthesizer which predicts
the tides. There will be many more, appearing certainly ﬁrst in the hands of the
scientist and in small numbers.
If scientiﬁc reasoning were limited to the logical processes of arithmetic, we should
not get far in our understanding of the physical world. One might as well attempt to
grasp the game of poker entirely by the use of the mathematics of probability. The
abacus, with its beads strung on parallel wires, led the Arabs to positional
numeration and the concept of zero many centuries before the rest of the world;
and it was a useful tool—so useful that it still exists.
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It is a far cry from the abacus to the modern keyboard accounting machine. It will
be an equal step to the arithmetical machine of the future. But even this new
machine will not take the scientist where he needs to go. Relief must be secured
from laborious detailed manipulation of higher mathematics as well, if the users of
it are to free their brains for something more than repetitive detailed
transformations in accordance with established rules. A mathematician is not a
man who can readily manipulate ﬁgures; often he cannot. He is not even a man who
can readily perform the transformations of equations by the use of calculus. He is
primarily an individual who is skilled in the use of symbolic logic on a high plane,
and especially he is a man of intuitive judgment in the choice of the manipulative
processes he employs.
All else he should be able to turn over to his mechanism, just as conﬁdently as he
turns over the propelling of his car to the intricate mechanism under the hood. Only
then will mathematics be practically eﬀective in bringing the growing knowledge of
atomistics to the useful solution of the advanced problems of chemistry,
metallurgy, and biology. For this reason there still come more machines to handle
advanced mathematics for the scientist. Some of them will be suﬃciently bizarre to
suit the most fastidious connoisseur of the present artifacts of civilization.
5
The scientist, however, is not the only person who manipulates data and examines
the world about him by the use of logical processes, although he sometimes
preserves this appearance by adopting into the fold anyone who becomes logical,
much in the manner in which a British labor leader is elevated to knighthood.
Whenever logical processes of thought are employed—that is, whenever thought for
a time runs along an accepted groove—there is an opportunity for the machine.
Formal logic used to be a keen instrument in the hands of the teacher in his trying of
students' souls. It is readily possible to construct a machine which will manipulate
premises in accordance with formal logic, simply by the clever use of relay circuits.
Put a set of premises into such a device and turn the crank, and it will readily pass
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out conclusion after conclusion, all in accordance with logical law, and with no
more slips than would be expected of a keyboard adding machine.
Logic can become enormously diﬃcult, and it would undoubtedly be well to
produce more assurance in its use. The machines for higher analysis have usually
been equation solvers. Ideas are beginning to appear for equation transformers,
which will rearrange the relationship expressed by an equation in accordance with
strict and rather advanced logic. Progress is inhibited by the exceedingly crude way
in which mathematicians express their relationships. They employ a symbolism
which grew like Topsy and has little consistency; a strange fact in that most logical
ﬁeld.
A new symbolism, probably positional, must apparently precede the reduction of
mathematical transformations to machine processes. Then, on beyond the strict
logic of the mathematician, lies the application of logic in everyday aﬀairs. We may
some day click oﬀ arguments on a machine with the same assurance that we now
enter sales on a cash register. But the machine of logic will not look like a cash
register, even of the streamlined model.
So much for the manipulation of ideas and their insertion into the record. Thus far
we seem to be worse oﬀ than before—for we can enormously extend the record; yet
even in its present bulk we can hardly consult it. This is a much larger matter than
merely the extraction of data for the purposes of scientiﬁc research; it involves the
entire process by which man proﬁts by his inheritance of acquired knowledge. The
prime action of use is selection, and here we are halting indeed. There may be
millions of ﬁne thoughts, and the account of the experience on which they are
based, all encased within stone walls of acceptable architectural form; but if the
scholar can get at only one a week by diligent search, his syntheses are not likely to
keep up with the current scene.
Selection, in this broad sense, is a stone adze in the hands of a cabinetmaker. Yet, in
a narrow sense and in other areas, something has already been done mechanically
on selection. The personnel oﬃcer of a factory drops a stack of a few thousand
employee cards into a selecting machine, sets a code in accordance with an
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established convention, and produces in a short time a list of all employees who live
in Trenton and know Spanish. Even such devices are much too slow when it comes,
for example, to matching a set of ﬁngerprints with one of ﬁve million on ﬁle.
Selection devices of this sort will soon be speeded up from their present rate of
reviewing data at a few hundred a minute. By the use of photocells and microﬁlm
they will survey items at the rate of a thousand a second, and will print out
duplicates of those selected.
This process, however, is simple selection: it proceeds by examining in turn every
one of a large set of items, and by picking out those which have certain speciﬁed
characteristics. There is another form of selection best illustrated by the automatic
telephone exchange. You dial a number and the machine selects and connects just
one of a million possible stations. It does not run over them all. It pays attention
only to a class given by a ﬁrst digit, then only to a subclass of this given by the
second digit, and so on; and thus proceeds rapidly and almost unerringly to the
selected station. It requires a few seconds to make the selection, although the
process could be speeded up if increased speed were economically warranted. If
necessary, it could be made extremely fast by substituting thermionic-tube
switching for mechanical switching, so that the full selection could be made in one
one-hundredth of a second. No one would wish to spend the money necessary to
make this change in the telephone system, but the general idea is applicable
elsewhere.
Take the prosaic problem of the great department store. Every time a charge sale is
made, there are a number of things to be done. The inventory needs to be revised,
the salesman needs to be given credit for the sale, the general accounts need an
entry, and, most important, the customer needs to be charged. A central records
device has been developed in which much of this work is done conveniently. The
salesman places on a stand the customer's identiﬁcation card, his own card, and the
card taken from the article sold—all punched cards. When he pulls a lever, contacts
are made through the holes, machinery at a central point makes the necessary
computations and entries, and the proper receipt is printed for the salesman to pass
to the customer.
218
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But there may be ten thousand charge customers doing business with the store, and
before the full operation can be completed someone has to select the right card and
insert it at the central oﬃce. Now rapid selection can slide just the proper card into
position in an instant or two, and return it afterward. Another diﬃculty occurs,
however. Someone must read a total on the card, so that the machine can add its
computed item to it. Conceivably the cards might be of the dry photography type I
have described. Existing totals could then be read by photocell, and the new total
entered by an electron beam.
The cards may be in miniature, so that they occupy little space. They must move
quickly. They need not be transferred far, but merely into position so that the
photocell and recorder can operate on them. Positional dots can enter the data. At
the end of the month a machine can readily be made to read these and to print an
ordinary bill. With tube selection, in which no mechanical parts are involved in the
switches, little time need be occupied in bringing the correct card into use—a
second should suﬃce for the entire operation. The whole record on the card may be
made by magnetic dots on a steel sheet if desired, instead of dots to be observed
optically, following the scheme by which Poulsen long ago put speech on a
magnetic wire. This method has the advantage of simplicity and ease of erasure. By
using photography, however one can arrange to project the record in enlarged form
and at a distance by using the process common in television equipment.
One can consider rapid selection of this form, and distant projection for other
purposes. To be able to key one sheet of a million before an operator in a second or
two, with the possibility of then adding notes thereto, is suggestive in many ways. It
might even be of use in libraries, but that is another story. At any rate, there are now
some interesting combinations possible. One might, for example, speak to a
microphone, in the manner described in connection with the speech controlled
typewriter, and thus make his selections. It would certainly beat the usual ﬁle clerk.
6
The real heart of the matter of selection, however, goes deeper than a lag in the
adoption of mechanisms by libraries, or a lack of development of devices for their
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use. Our ineptitude in getting at the record is largely caused by the artiﬁciality of
systems of indexing. When data of any sort are placed in storage, they are ﬁled
alphabetically or numerically, and information is found (when it is) by tracing it
down from subclass to subclass. It can be in only one place, unless duplicates are
used; one has to have rules as to which path will locate it, and the rules are
cumbersome. Having found one item, moreover, one has to emerge from the
system and re-enter on a new path.
The human mind does not work that way. It operates by association. With one item
in its grasp, it snaps instantly to the next that is suggested by the association of
thoughts, in accordance with some intricate web of trails carried by the cells of the
brain. It has other characteristics, of course; trails that are not frequently followed
are prone to fade, items are not fully permanent, memory is transitory. Yet the
speed of action, the intricacy of trails, the detail of mental pictures, is awe-inspiring
beyond all else in nature.
Man cannot hope fully to duplicate this mental process artiﬁcially, but he certainly
ought to be able to learn from it. In minor ways he may even improve, for his
records have relative permanency. The ﬁrst idea, however, to be drawn from the
analogy concerns selection. Selection by association, rather than indexing, may yet
be mechanized. One cannot hope thus to equal the speed and ﬂexibility with which
the mind follows an associative trail, but it should be possible to beat the mind
decisively in regard to the permanence and clarity of the items resurrected from
storage.
Consider a future device for individual use, which is a sort of mechanized private
ﬁle and library. It needs a name, and, to coin one at random, "memex" will do. A
memex is a device in which an individual stores all his books, records, and
communications, and which is mechanized so that it may be consulted with
exceeding speed and ﬂexibility. It is an enlarged intimate supplement to his
memory.
It consists of a desk, and while it can presumably be operated from a distance, it is
primarily the piece of furniture at which he works. On the top are slanting
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translucent screens, on which material can be projected for convenient reading.
There is a keyboard, and sets of buttons and levers. Otherwise it looks like an
ordinary desk.
In one end is the stored material. The matter of bulk is well taken care of by
improved microﬁlm. Only a small part of the interior of the memex is devoted to
storage, the rest to mechanism. Yet if the user inserted 5000 pages of material a day
it would take him hundreds of years to ﬁll the repository, so he can be proﬂigate and
enter material freely.
Most of the memex contents are purchased on microﬁlm ready for insertion. Books
of all sorts, pictures, current periodicals, newspapers, are thus obtained and
dropped into place. Business correspondence takes the same path. And there is
provision for direct entry. On the top of the memex is a transparent platen. On this
are placed longhand notes, photographs, memoranda, all sorts of things. When one
is in place, the depression of a lever causes it to be photographed onto the next
blank space in a section of the memex ﬁlm, dry photography being employed.
There is, of course, provision for consultation of the record by the usual scheme of
indexing. If the user wishes to consult a certain book, he taps its code on the
keyboard, and the title page of the book promptly appears before him, projected
onto one of his viewing positions. Frequently-used codes are mnemonic, so that he
seldom consults his code book; but when he does, a single tap of a key projects it for
his use. Moreover, he has supplemental levers. On deﬂecting one of these levers to
the right he runs through the book before him, each page in turn being projected at
a speed which just allows a recognizing glance at each. If he deﬂects it further to the
right, he steps through the book 10 pages at a time; still further at 100 pages at a
time. Deﬂection to the left gives him the same control backwards.
A special button transfers him immediately to the ﬁrst page of the index. Any given
book of his library can thus be called up and consulted with far greater facility than
if it were taken from a shelf. As he has several projection positions, he can leave one
item in position while he calls up another. He can add marginal notes and
comments, taking advantage of one possible type of dry photography, and it could
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even be arranged so that he can do this by a stylus scheme, such as is now employed
in the telautograph seen in railroad waiting rooms, just as though he had the
physical page before him.
7
All this is conventional, except for the projection forward of present-day
mechanisms and gadgetry. It aﬀords an immediate step, however, to associative
indexing, the basic idea of which is a provision whereby any item may be caused at
will to select immediately and automatically another. This is the essential feature of
the memex. The process of tying two items together is the important thing.
When the user is building a trail, he names it, inserts the name in his code book,
and taps it out on his keyboard. Before him are the two items to be joined, projected
onto adjacent viewing positions. At the bottom of each there are a number of blank
code spaces, and a pointer is set to indicate one of these on each item. The user taps
a single key, and the items are permanently joined. In each code space appears the
code word. Out of view, but also in the code space, is inserted a set of dots for
photocell viewing; and on each item these dots by their positions designate the
index number of the other item.
Thereafter, at any time, when one of these items is in view, the other can be
instantly recalled merely by tapping a button below the corresponding code space.
Moreover, when numerous items have been thus joined together to form a trail,
they can be reviewed in turn, rapidly or slowly, by deﬂecting a lever like that used
for turning the pages of a book. It is exactly as though the physical items had been
gathered together from widely separated sources and bound together to form a new
book. It is more than this, for any item can be joined into numerous trails.
The owner of the memex, let us say, is interested in the origin and properties of the
bow and arrow. Speciﬁcally he is studying why the short Turkish bow was
apparently superior to the English long bow in the skirmishes of the Crusades. He
has dozens of possibly pertinent books and articles in his memex. First he runs
through an encyclopedia, ﬁnds an interesting but sketchy article, leaves it projected.
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Next, in a history, he ﬁnds another pertinent item, and ties the two together. Thus
he goes, building a trail of many items. Occasionally he inserts a comment of his
own, either linking it into the main trail or joining it by a side trail to a particular
item. When it becomes evident that the elastic properties of available materials had
a great deal to do with the bow, he branches oﬀ on a side trail which takes him
through textbooks on elasticity and tables of physical constants. He inserts a page of
longhand analysis of his own. Thus he builds a trail of his interest through the maze
of materials available to him.
And his trails do not fade. Several years later, his talk with a friend turns to the
queer ways in which a people resist innovations, even of vital interest. He has an
example, in the fact that the outraged Europeans still failed to adopt the Turkish
bow. In fact he has a trail on it. A touch brings up the code book. Tapping a few keys
projects the head of the trail. A lever runs through it at will, stopping at interesting
items, going oﬀ on side excursions. It is an interesting trail, pertinent to the
discussion. So he sets a reproducer in action, photographs the whole trail out, and
passes it to his friend for insertion in his own memex, there to be linked into the
more general trail.
8
Wholly new forms of encyclopedias will appear, ready made with a mesh of
associative trails running through them, ready to be dropped into the memex and
there ampliﬁed. The lawyer has at his touch the associated opinions and decisions
of his whole experience, and of the experience of friends and authorities. The
patent attorney has on call the millions of issued patents, with familiar trails to
every point of his client's interest. The physician, puzzled by a patient's reactions,
strikes the trail established in studying an earlier similar case, and runs rapidly
through analogous case histories, with side references to the classics for the
pertinent anatomy and histology. The chemist, struggling with the synthesis of an
organic compound, has all the chemical literature before him in his laboratory, with
trails following the analogies of compounds, and side trails to their physical and
chemical behavior.
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The historian, with a vast chronological account of a people, parallels it with a skip
trail which stops only on the salient items, and can follow at any time contemporary
trails which lead him all over civilization at a particular epoch. There is a new
profession of trail blazers, those who ﬁnd delight in the task of establishing useful
trails through the enormous mass of the common record. The inheritance from the
master becomes, not only his additions to the world's record, but for his disciples
the entire scaﬀolding by which they were erected.
Thus science may implement the ways in which man produces, stores, and consults
the record of the race. It might be striking to outline the instrumentalities of the
future more spectacularly, rather than to stick closely to methods and elements now
known and undergoing rapid development, as has been done here. Technical
diﬃculties of all sorts have been ignored, certainly, but also ignored are means as
yet unknown which may come any day to accelerate technical progress as violently
as did the advent of the thermionic tube. In order that the picture may not be too
commonplace, by reason of sticking to present-day patterns, it may be well to
mention one such possibility, not to prophesy but merely to suggest, for prophecy
based on extension of the known has substance, while prophecy founded on the
unknown is only a doubly involved guess.
All our steps in creating or absorbing material of the record proceed through one of
the senses—the tactile when we touch keys, the oral when we speak or listen, the
visual when we read. Is it not possible that some day the path may be established
more directly?
We know that when the eye sees, all the consequent information is transmitted to
the brain by means of electrical vibrations in the channel of the optic nerve. This is
an exact analogy with the electrical vibrations which occur in the cable of a
television set: they convey the picture from the photocells which see it to the radio
transmitter from which it is broadcast. We know further that if we can approach that
cable with the proper instruments, we do not need to touch it; we can pick up those
vibrations by electrical induction and thus discover and reproduce the scene which
is being transmitted, just as a telephone wire may be tapped for its message.
https://www.theatlantic.com/magazine/archive/1945/07/as-we-may-think/303881/
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The impulses which ﬂow in the arm nerves of a typist convey to her ﬁngers the
translated information which reaches her eye or ear, in order that the ﬁngers may be
caused to strike the proper keys. Might not these currents be intercepted, either in
the original form in which information is conveyed to the brain, or in the
marvelously metamorphosed form in which they then proceed to the hand?
By bone conduction we already introduce sounds: into the nerve channels of the
deaf in order that they may hear. Is it not possible that we may learn to introduce
them without the present cumbersomeness of ﬁrst transforming electrical
vibrations to mechanical ones, which the human mechanism promptly transforms
back to the electrical form? With a couple of electrodes on the skull the
encephalograph now produces pen-and-ink traces which bear some relation to the
electrical phenomena going on in the brain itself. True, the record is unintelligible,
except as it points out certain gross misfunctioning of the cerebral mechanism; but
who would now place bounds on where such a thing may lead?
In the outside world, all forms of intelligence whether of sound or sight, have been
reduced to the form of varying currents in an electric circuit in order that they may
be transmitted. Inside the human frame exactly the same sort of process occurs.
Must we always transform to mechanical movements in order to proceed from one
electrical phenomenon to another? It is a suggestive thought, but it hardly warrants
prediction without losing touch with reality and immediateness.
Presumably man's spirit should be elevated if he can better review his shady past
and analyze more completely and objectively his present problems. He has built a
civilization so complex that he needs to mechanize his records more fully if he is to
push his experiment to its logical conclusion and not merely become bogged down
part way there by overtaxing his limited memory. His excursions may be more
enjoyable if he can reacquire the privilege of forgetting the manifold things he does
not need to have immediately at hand, with some assurance that he can ﬁnd them
again if they prove important.
The applications of science have built man a well-supplied house, and are teaching
him to live healthily therein. They have enabled him to throw masses of people
https://www.theatlantic.com/magazine/archive/1945/07/as-we-may-think/303881/
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against one another with cruel weapons. They may yet allow him truly to
encompass the great record and to grow in the wisdom of race experience. He may
perish in conﬂict before he learns to wield that record for his true good. Yet, in the
application of science to the needs and desires of man, it would seem to be a
singularly unfortunate stage at which to terminate the process, or to lose hope as to
the outcome.

https://www.theatlantic.com/magazine/archive/1945/07/as-we-may-think/303881/
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unforeseen ways with societal repercussions that were never
anticipated.

was originally designed to connect friends and family — and it has
excelled at that. But as unprecedented numbers of people channel
their political energy through this medium, it’s being used in

With each passing year, this challenge becomes more urgent. Facebook

That’s why I’m dedicated to understanding these risks and ensuring the
good far overshadows the bad.

live and breathe these issues. And while I’m an optimist at heart, I’m not
blind to the damage that the internet can do to even a well-functioning
democracy.

As the product manager in charge of civic engagement on Facebook, I

have on democracy?

All of this raises an important question: what effect does social media

political polarization. The effect of social media on politics has never
been so crucial to examine.

A lot has changed since then. The 2016 US presidential election
brought to the fore the risks of foreign meddling, “fake news” and

Around the world, social media is making it easier for people to have a
voice in government — to discuss issues, organize around causes, and
hold leaders accountable. As recently as 2011, when social media played
a critical role in the Arab Spring in places like Tunisia, it was heralded as
a technology for liberation.

By Samidh Chakrabarti, Product Manager, Civic Engagement
This post is part of a series on social media and democracy.

https://newsroom.fb.com/news/2018/01/effect-social-media-democracy/
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also require organizations running election-related ads to confirm their
identities so we can show viewers of their ads who exactly paid for

on Facebook more transparent. We’re making it possible to visit an
advertiser’s Page and see the ads they’re currently running. We’ll soon

https://newsroom.fb.com/news/2018/01/effect-social-media-democracy/

To take just one example, in Australia a false news story claimed that
the first Muslim woman to be a Member of Parliament had refused to

people’s behavior. But even a handful of deliberately misleading stories
can have dangerous consequences.

But foreign interference isn’t the only means of corrupting a
democracy. We recognize that the same tools that give people more

False News

than foreign interference. But we hope that by setting a new bar for
transparency, we can tackle both of these challenges simultaneously.

campaigns to spread toxic discourse without much consequence.
Democracy then suffers because we don’t get the full picture of what
our leaders are promising us. This is an even more pernicious problem

But we’re committed to this issue of transparency because it goes
beyond Russia. Without transparency, it can be hard to hold politicians
accountable for their own words. Micro-targeting can enable dishonest

As critical as this plan is, it poses challenges. How, for example, do we
avoid putting legitimate activity at risk? Many human rights
organizations commonly use Facebook to spread educational
messages around the world. The wrong kind of transparency could put
these activists in real danger in many countries.

Now we’re making up for lost time. The Russian interference worked in
part by promoting inauthentic Pages, so we’re working to make politics

3/12
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them. Finally, we’ll archive electoral ads and make them searchable to
enhance accountability.

voice can sometimes be used, by anyone, to spread hoaxes and
misinformation. There is active debate about how much of our
information diet is tainted by false news — and how much it influences

1/23/2018

was a new kind of threat that we couldn’t easily predict, but we should
have done better.

people in the US over a two-year period. This kind of activity goes
against everything we stand for. It’s abhorrent to us that a nation-state
used our platform to wage a cyberwar intended to divide society. This

Although we didn’t know it at the time, we discovered that these
Russian actors created 80,000 posts that reached around 126 million

influence public sentiment — essentially using social media as an
information weapon.

Let’s start with the elephant in the room. Around the US 2016 election,
Russian entities set up and promoted fake Pages on Facebook to

Foreign Interference

working to amplify the positive ways it can strengthen democracy, too.

We can’t do this alone, which is why we want to initiate an open
conversation on the hard questions this work raises. In this post, I’ll
share how we are thinking about confronting the most consequential
downsides of social media on democracy, and also discuss how we’re

In 2016, we at Facebook were far too slow to recognize how bad actors
were abusing our platform. We’re working diligently to neutralize these
risks now.

https://newsroom.fb.com/news/2018/01/effect-social-media-democracy/
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further driving us apart.

One of the most common criticisms of social media is that it creates
echo chambers where people only see viewpoints they agree with —

Echo Chambers

A better approach might be to show people many views, not just the

professionalized and constantly try to game the system. We will always
have more work to do.

https://newsroom.fb.com/news/2018/01/effect-social-media-democracy/

Political Harassment

helps, and we’re eager to share our findings.

opposing side. We recently started testing this idea with a feature
called Related Articles that shows people articles with a range of
perspectives on the news they’re already reading about. We’ll see if it

obvious ideas — like showing people an article from an opposing
perspective — could actually make us dig in even more.

Think about how our minds work. It’s natural to seek out information
that confirms what we already believe — a phenomenon social
scientists call “confirmation bias.” Walter Quattrociocchi, Antonio
Scala and Cass Sunstein found evidence last year that social media
users are drawn to information that strengthens their preferred
narratives and reject information that undermines it.

The deeper question is how people respond when they encounter
these differing opinions — do they listen to them, ignore them, or even
block them?

Even with all these countermeasures, the battle will never end.
Misinformation campaigns are not amateur operations. They are

5/12
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That’s a legitimate issue but it’s more complex than how it is
sometimes portrayed. Compared with the media landscape of the past,
social media exposes us to a more diverse range of views. A recent
Reuters Institute Digital News Report found that 44% of people in the
US who use social media for news end up seeing sources from both
the left and the right — more than twice the rate of people who don’t
use social media.

That makes bursting these bubbles hard because it requires pushing
against deeply ingrained human instincts. Research shows that some

1/23/2018

can help society be more resilient to misleading stories.

Finally, since the best deterrent will ultimately be a discerning public,
we’ve started sharing more context about the news sources people see
on Facebook. By helping people sharpen their social media literacy, we

Instead, we’ve made it easier to report false news and have taken steps
in partnership with third-party fact checkers to rank these stories
lower in News Feed. Once our fact checking partners label a story as
false, we’re able to reduce future impressions of the story on Facebook
by 80%. We’re also working to make it harder for bad actors to profit
from false news, eliminating their incentive to create this content in the
first place.

In the public debate over false news, many believe Facebook should
use its own judgment to filter out misinformation. We’ve chosen not to
do that because we don’t want to be the arbiters of truth, nor do we
imagine this is a role the world would want for us.

lay a wreath on a national day of remembrance. This led people to
flood her Facebook Page with abusive comments.

https://newsroom.fb.com/news/2018/01/effect-social-media-democracy/
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Unequal Participation

this year to work on safety and security, this is likely to remain a
challenge.

Policing this content at a global scale is an open research problem
since it is hard for machines to understand the cultural nuances of
political intimidation. And while we are hiring over 10,000 more people

offline violence.

Our concerns with political hate speech aren’t limited to the online
sphere — we also need to be vigilant that social media doesn’t facilitate

people may disagree with this policy.

https://newsroom.fb.com/news/2018/01/effect-social-media-democracy/

people are happening upon news they weren’t explicitly seeking out,
social media is often expanding the audience for news.

First, social media has enormous power to keep people informed.
According to the Pew Research Center, two-thirds of US adults
consume at least some of their news on social media. Since many

me coming to work every day.

Clearly, there is no shortage of challenges at the convergence of social
media and democracy. But there are also many bright spots that keep

Giving Voice

eyes that research-driven design can make social media a better
medium for democracy.

privacy models that help to increase women’s participation. They still
aren’t on par with men, but we’re getting closer. This is proof in my

If politicians mistake the views of a few with the views of many, that
can make for bad public policy. Vulnerable populations could end up
ignored, and fringe groups could appear mainstream.

platform since we view them as newsworthy information that citizens
deserve to know. We’ve also found these posts often become
important magnets for counter-speech, but we recognize reasonable

7/12
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While foreign meddling, misinformation, echo chambers and hate
speech get the headlines, what worries me most is how social media
can distort policymakers’ perception of public opinion. People on
Facebook tend to represent every walk of life, but not everyone is
using their voice equally. Take women. They represent a majority of the
population, yet are under-represented in public political dialogue on
Facebook.

We’re trying to move the needle on this by studying, for example, why
women participate less in political discourse online. In some of our
civic features, we’ve incorporated these lessons and pioneered new

1/23/2018

Even in more open societies, we’re seeing cases where government
officials write hateful posts that make enforcing our Community
Standards challenging. So far, we’ve kept such posts up on our

chilling effect on speech.

To make matters more complex, governments themselves sometimes
engage in such harassment. In one country we recently visited, a citizen
reported that after he had posted a video critical of the authorities, the
police paid him a visit to inspect his tax compliance. As more countries
write laws that attempt to criminalize online discourse, the risk grows
that states use their power to intimidate their critics. That could have a

While we want Facebook to be a safe place for people to express
themselves politically, we need to make sure no one is bullied or
threatened for their views.

https://newsroom.fb.com/news/2018/01/effect-social-media-democracy/
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want taken to Parliament. Conversations like these are quietly
reinvigorating local governance around the world.

In Iceland, for example, when someone moves to a new neighborhood,
the first thing they often do is join their community’s Facebook group.
They tag their representatives in posts and push for the issues they

presence on Facebook. And they’re listening — and responding — to
what they hear.

election day. Some 87% of governments around the world have a

But perhaps what inspires me most of all is that with social media,
people can have a voice in their government everyday, not just on

raising the average ballot knowledge of the entire US Facebook
community by a few grade levels.

9/12
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This is a new frontier and we don’t pretend to have all the answers. But
I promise you that my team and many more here are dedicated to this
pursuit. We’ll share what we learn and collaborate with you to find the
answers.

possible.

how these technologies are being used and what can be done to make
communities like Facebook as representative, civil and trustworthy as

I wish I could guarantee that the positives are destined to outweigh the
negatives, but I can’t. That’s why we have a moral duty to understand

its best, it allows us to express ourselves and take action. At its worst, it
allows people to spread misinformation and corrode democracy.

democracy it’s that it amplifies human intent — both good and bad. At

If there’s one fundamental truth about social media’s impact on

So, What Effect Does Social Media Have on Democracy?

Even more encouraging is that we’re seeing how social media can help

people be more knowledgeable voters. During the last US election, we
created Voting Plan, a tool to preview your local ballot and discuss it
with friends. Millions of people did so. On average this increased
people’s knowledge of their ballot by over 6%. That’s equivalent to

This means that for the first time in history, people can keep up with
their government as easily as they keep up with their friends. This is
unlocking new waves of latent civic energy and putting power into
more hands.

Hard Questions: What Effect Does Social Media Have on Democracy? | Facebook Newsroom

Social media platforms are driving people not just to learn about issues
but to take action. During the 2016 US election alone, we estimate our
voter registration efforts on Facebook led more than 2 million people
to register to vote.

1/23/2018

To bring this experience to more people, in 2016 we built a feature that
makes it simple to follow all your elected representatives on Facebook
with a single click. When we launched it in the US, it doubled the
number of connections between people and their government. We’ve
since seen a similar level of impact in other places like Germany and
Japan.

Hard Questions: What Effect Does Social Media Have on Democracy? | Facebook Newsroom

More importantly, people aren’t just reading news — they’re actively
discussing it. The implications for civic engagement are profound. It
has long been observed that when people discuss the news, they’re
more likely to be involved in their community, whether by volunteering
or reaching out to elected officials. There is growing evidence that this
is also true for social media — especially among young people.

https://newsroom.fb.com/news/2018/01/effect-social-media-democracy/
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he’s spent his career working to combine them in service of the
common good.

In the end, that’s why I believe that a more connected world can be a
more democratic one.

What gives me hope is that the same ingenuity that helped make social
media an incredible way to connect with friends can also be applied to
making it an effective way to connect with the public square.
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Deep Neural Networks for YouTube Recommendations
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ABSTRACT
YouTube represents one of the largest scale and most sophisticated industrial recommendation systems in existence. In
this paper, we describe the system at a high level and focus on the dramatic performance improvements brought by
deep learning. The paper is split according to the classic
two-stage information retrieval dichotomy: first, we detail a
deep candidate generation model and then describe a separate deep ranking model. We also provide practical lessons
and insights derived from designing, iterating and maintaining a massive recommendation system with enormous userfacing impact.

Keywords
recommender system; deep learning; scalability

1.

INTRODUCTION

YouTube is the world’s largest platform for creating, sharing and discovering video content. YouTube recommendations are responsible for helping more than a billion users
discover personalized content from an ever-growing corpus
of videos. In this paper we will focus on the immense impact deep learning has recently had on the YouTube video
recommendations system. Figure 1 illustrates the recommendations on the YouTube mobile app home.
Recommending YouTube videos is extremely challenging
from three major perspectives:

Figure 1: Recommendations displayed on YouTube
mobile app home.
with well-established videos can be understood from
an exploration/exploitation perspective.

• Scale: Many existing recommendation algorithms proven
to work well on small problems fail to operate on our
scale. Highly specialized distributed learning algorithms
and efficient serving systems are essential for handling
YouTube’s massive user base and corpus.
• Freshness: YouTube has a very dynamic corpus with
many hours of video are uploaded per second. The
recommendation system should be responsive enough
to model newly uploaded content as well as the latest actions taken by the user. Balancing new content

In conjugation with other product areas across Google,
YouTube has undergone a fundamental paradigm shift towards using deep learning as a general-purpose solution for
nearly all learning problems. Our system is built on Google
Brain [4] which was recently open sourced as TensorFlow [1].
TensorFlow provides a flexible framework for experimenting
with various deep neural network architectures using largescale distributed training. Our models learn approximately
one billion parameters and are trained on hundreds of billions of examples.
In contrast to vast amount of research in matrix factoriza-

Permission to make digital or hard copies of part or all of this work for personal or
classroom use is granted without fee provided that copies are not made or distributed
for profit or commercial advantage and that copies bear this notice and the full citation
on the first page. Copyrights for third-party components of this work must be honored.

RecSys ’16 September 15-19, 2016, Boston , MA, USA
c 2016 Copyright held by the owner/author(s).
ACM ISBN 978-1-4503-4035-9/16/09.
DOI: http://dx.doi.org/10.1145/2959100.2959190
This work is licensed under a Creative Commons AttributionNonCommercial-NoDerivs International 4.0 License.
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• Noise: Historical user behavior on YouTube is inherently difficult to predict due to sparsity and a variety of unobservable external factors. We rarely obtain the ground truth of user satisfaction and instead
model noisy implicit feedback signals. Furthermore,
metadata associated with content is poorly structured
without a well defined ontology. Our algorithms need
to be robust to these particular characteristics of our
training data.
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tion methods [19], there is relatively little work using deep
neural networks for recommendation systems. Neural networks are used for recommending news in [17], citations in
[8] and review ratings in [20]. Collaborative filtering is formulated as a deep neural network in [22] and autoencoders
in [18]. Elkahky et al. used deep learning for cross domain
user modeling [5]. In a content-based setting, Burges et al.
used deep neural networks for music recommendation [21].
The paper is organized as follows: A brief system overview
is presented in Section 2. Section 3 describes the candidate
generation model in more detail, including how it is trained
and used to serve recommendations. Experimental results
will show how the model benefits from deep layers of hidden
units and additional heterogeneous signals. Section 4 details
the ranking model, including how classic logistic regression
is modified to train a model predicting expected watch time
(rather than click probability). Experimental results will
show that hidden layer depth is helpful as well in this situation. Finally, Section 5 presents our conclusions and lessons
learned.

2.

user history and context

video
corpus

candidate
generation

hundreds

other candidate sources

ranking

dozens

video
features

Figure 2: Recommendation system architecture
demonstrating the “funnel” where candidate videos
are retrieved and ranked before presenting only a
few to the user.
described here was a matrix factorization approach trained
under rank loss [23]. Early iterations of our neural network
model mimicked this factorization behavior with shallow
networks that only embedded the user’s previous watches.
From this perspective, our approach can be viewed as a nonlinear generalization of factorization techniques.

SYSTEM OVERVIEW

The overall structure of our recommendation system is illustrated in Figure 2. The system is comprised of two neural
networks: one for candidate generation and one for ranking.
The candidate generation network takes events from the
user’s YouTube activity history as input and retrieves a
small subset (hundreds) of videos from a large corpus. These
candidates are intended to be generally relevant to the user
with high precision. The candidate generation network only
provides broad personalization via collaborative filtering.
The similarity between users is expressed in terms of coarse
features such as IDs of video watches, search query tokens
and demographics.
Presenting a few “best” recommendations in a list requires
a fine-level representation to distinguish relative importance
among candidates with high recall. The ranking network
accomplishes this task by assigning a score to each video
according to a desired objective function using a rich set of
features describing the video and user. The highest scoring
videos are presented to the user, ranked by their score.
The two-stage approach to recommendation allows us to
make recommendations from a very large corpus (millions)
of videos while still being certain that the small number of
videos appearing on the device are personalized and engaging for the user. Furthermore, this design enables blending
candidates generated by other sources, such as those described in an earlier work [3].
During development, we make extensive use of o✏ine metrics (precision, recall, ranking loss, etc.) to guide iterative
improvements to our system. However for the final determination of the e↵ectiveness of an algorithm or model, we
rely on A/B testing via live experiments. In a live experiment, we can measure subtle changes in click-through rate,
watch time, and many other metrics that measure user engagement. This is important because live A/B results are
not always correlated with o✏ine experiments.

3.

millions

3.1

Recommendation as Classification

We pose recommendation as extreme multiclass classification where the prediction problem becomes accurately classifying a specific video watch wt at time t among millions
of videos i (classes) from a corpus V based on a user U and
context C,
P (wt = i|U, C) = P

evi u
vj u
j2V e

where u 2 RN represents a high-dimensional “embedding” of
the user, context pair and the vj 2 RN represent embeddings
of each candidate video. In this setting, an embedding is
simply a mapping of sparse entities (individual videos, users
etc.) into a dense vector in RN . The task of the deep neural
network is to learn user embeddings u as a function of the
user’s history and context that are useful for discriminating
among videos with a softmax classifier.
Although explicit feedback mechanisms exist on YouTube
(thumbs up/down, in-product surveys, etc.) we use the implicit feedback [16] of watches to train the model, where a
user completing a video is a positive example. This choice is
based on the orders of magnitude more implicit user history
available, allowing us to produce recommendations deep in
the tail where explicit feedback is extremely sparse.

Efficient Extreme Multiclass
To eﬃciently train such a model with millions of classes, we
rely on a technique to sample negative classes from the background distribution (“candidate sampling”) and then correct
for this sampling via importance weighting [10]. For each example the cross-entropy loss is minimized for the true label
and the sampled negative classes. In practice several thousand negatives are sampled, corresponding to more than 100
times speedup over traditional softmax. A popular alternative approach is hierarchical softmax [15], but we weren’t

CANDIDATE GENERATION

During candidate generation, the enormous YouTube corpus is winnowed down to hundreds of videos that may be
relevant to the user. The predecessor to the recommender
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able to achieve comparable accuracy. In hierarchical softmax, traversing each node in the tree involves discriminating between sets of classes that are often unrelated, making
the classification problem much more diﬃcult and degrading
performance.
At serving time we need to compute the most likely N
classes (videos) in order to choose the top N to present
to the user. Scoring millions of items under a strict serving latency of tens of milliseconds requires an approximate
scoring scheme sublinear in the number of classes. Previous
systems at YouTube relied on hashing [24] and the classifier described here uses a similar approach. Since calibrated
likelihoods from the softmax output layer are not needed
at serving time, the scoring problem reduces to a nearest
neighbor search in the dot product space for which general
purpose libraries can be used [12]. We found that A/B results were not particularly sensitive to the choice of nearest
neighbor search algorithm.

0.008

0.006

Model Architecture

Inspired by continuous bag of words language models [14],
we learn high dimensional embeddings for each video in a
fixed vocabulary and feed these embeddings into a feedforward neural network. A user’s watch history is represented
by a variable-length sequence of sparse video IDs which is
mapped to a dense vector representation via the embeddings. The network requires fixed-sized dense inputs and
simply averaging the embeddings performed best among several strategies (sum, component-wise max, etc.). Importantly, the embeddings are learned jointly with all other
model parameters through normal gradient descent backpropagation updates. Features are concatenated into a wide
first layer, followed by several layers of fully connected Rectified Linear Units (ReLU) [6]. Figure 3 shows the general
network architecture with additional non-video watch features described below.

3.3
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Figure 4: For a given video [26], the model trained
with example age as a feature is able to accurately
represent the upload time and time-dependant popularity observed in the data. Without the feature,
the model would predict approximately the average
likelihood over the training window.

Heterogeneous Signals

3.4

A key advantage of using deep neural networks as a generalization of matrix factorization is that arbitrary continuous
and categorical features can be easily added to the model.
Search history is treated similarly to watch history - each
query is tokenized into unigrams and bigrams and each token is embedded. Once averaged, the user’s tokenized, embedded queries represent a summarized dense search history.
Demographic features are important for providing priors so
that the recommendations behave reasonably for new users.
The user’s geographic region and device are embedded and
concatenated. Simple binary and continuous features such
as the user’s gender, logged-in state and age are input directly into the network as real values normalized to [0, 1].

“Example Age” Feature
Many hours worth of videos are uploaded each second to
YouTube. Recommending this recently uploaded (“fresh”)
content is extremely important for YouTube as a product.
We consistently observe that users prefer fresh content, though
not at the expense of relevance. In addition to the first-order
e↵ect of simply recommending new videos that users want
to watch, there is a critical secondary phenomenon of bootstrapping and propagating viral content [11].
Machine learning systems often exhibit an implicit bias
towards the past because they are trained to predict future
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Baseline Model
With Example Age
Empirical Distribution

0.007

Class Probability

3.2

behavior from historical examples. The distribution of video
popularity is highly non-stationary but the multinomial distribution over the corpus produced by our recommender will
reflect the average watch likelihood in the training window
of several weeks. To correct for this, we feed the age of the
training example as a feature during training. At serving
time, this feature is set to zero (or slightly negative) to reflect that the model is making predictions at the very end
of the training window.
Figure 4 demonstrates the eﬃcacy of this approach on an
arbitrarily chosen video [26].
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Label and Context Selection

It is important to emphasize that recommendation often
involves solving a surrogate problem and transferring the
result to a particular context. A classic example is the assumption that accurately predicting ratings leads to e↵ective
movie recommendations [2]. We have found that the choice
of this surrogate learning problem has an outsized importance on performance in A/B testing but is very diﬃcult to
measure with o✏ine experiments.
Training examples are generated from all YouTube watches
(even those embedded on other sites) rather than just watches
on the recommendations we produce. Otherwise, it would
be very diﬃcult for new content to surface and the recommender would be overly biased towards exploitation. If users
are discovering videos through means other than our recommendations, we want to be able to quickly propagate this
discovery to others via collaborative filtering. Another key
insight that improved live metrics was to generate a fixed
number of training examples per user, e↵ectively weighting
our users equally in the loss function. This prevented a small
cohort of highly active users from dominating the loss.
Somewhat counter-intuitively, great care must be taken
to withhold information from the classifier in order to prevent the model from exploiting the structure of the site and
overfitting the surrogate problem. Consider as an example a
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approx. top N
nearest neighbor
index

class probabilities
video vectors

softmax

user vector

serving

training

ReLU
ReLU
ReLU

watch vector

average

search vector

average

example age

gender

geographic
embedding

embedded video watches

embedded search tokens

Figure 3: Deep candidate generation model architecture showing embedded sparse features concatenated with
dense features. Embeddings are averaged before concatenation to transform variable sized bags of sparse IDs
into fixed-width vectors suitable for input to the hidden layers. All hidden layers are fully connected. In
training, a cross-entropy loss is minimized with gradient descent on the output of the sampled softmax.
At serving, an approximate nearest neighbor lookup is performed to generate hundreds of candidate video
recommendations.
case in which the user has just issued a search query for “taylor swift”. Since our problem is posed as predicting the next
watched video, a classifier given this information will predict
that the most likely videos to be watched are those which
appear on the corresponding search results page for “taylor swift”. Unsurpisingly, reproducing the user’s last search
page as homepage recommendations performs very poorly.
By discarding sequence information and representing search
queries with an unordered bag of tokens, the classifier is no
longer directly aware of the origin of the label.
Natural consumption patterns of videos typically lead to
very asymmetric co-watch probabilities. Episodic series are
usually watched sequentially and users often discover artists
in a genre beginning with the most broadly popular before
focusing on smaller niches. We therefore found much better
performance predicting the user’s next watch, rather than
predicting a randomly held-out watch (Figure 5). Many collaborative filtering systems implicitly choose the labels and
context by holding out a random item and predicting it from
other items in the user’s history (5a). This leaks future infor-

mation and ignores any asymmetric consumption patterns.
In contrast, we “rollback” a user’s history by choosing a random watch and only input actions the user took before the
held-out label watch (5b).

3.5

Experiments with Features and Depth

Adding features and depth significantly improves precision on holdout data as shown in Figure 6. In these experiments, a vocabulary of 1M videos and 1M search tokens
were embedded with 256 floats each in a maximum bag size
of 50 recent watches and 50 recent searches. The softmax
layer outputs a multinomial distribution over the same 1M
video classes with a dimension of 256 (which can be thought
of as a separate output video embedding). These models
were trained until convergence over all YouTube users, corresponding to several epochs over the data. Network structure
followed a common “tower” pattern in which the bottom of
the network is widest and each successive hidden layer halves
the number of units (similar to Figure 3). The depth zero
network is e↵ectively a linear factorization scheme which
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network inputs

label

network inputs

network inputs

watch history

label

watch history

search history

search history

time

(a) Predicting held-out watch

time

(b) Predicting future watch

Figure 5: Choosing labels and input context to the model is challenging to evaluate o✏ine but has a large
impact on live performance. Here, solid events • are input features to the network while hollow events ◦ are
excluded. We found predicting a future watch (5b) performed better in A/B testing. In (5b), the example
age is expressed as tmax − tN where tmax is the maximum observed time in the training data.
performed very similarly to the predecessor system. Width
and depth were added until the incremental benefit diminished and convergence became diﬃcult:

video with high probability generally but is unlikely to click
on the specific homepage impression due to the choice of
thumbnail image. During ranking, we have access to many
more features describing the video and the user’s relationship to the video because only a few hundred videos are
being scored rather than the millions scored in candidate
generation. Ranking is also crucial for ensembling di↵erent
candidate sources whose scores are not directly comparable.
We use a deep neural network with similar architecture as
candidate generation to assign an independent score to each
video impression using logistic regression (Figure 7). The
list of videos is then sorted by this score and returned to the
user. Our final ranking objective is constantly being tuned
based on live A/B testing results but is generally a simple
function of expected watch time per impression. Ranking
by click-through rate often promotes deceptive videos that
the user does not complete (“clickbait”) whereas watch time
better captures engagement [13, 25].

• Depth 0: A linear layer simply transforms the concatenation layer to match the softmax dimension of 256
• Depth 1: 256 ReLU
• Depth 2: 512 ReLU ! 256 ReLU
• Depth 3: 1024 ReLU ! 512 ReLU ! 256 ReLU
• Depth 4: 2048 ReLU ! 1024 ReLU ! 512 ReLU !
256 ReLU

14

Holdout MAP %

12

4.1

10
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6
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Watches Only
Watches & Searches
Watches, Searches & Example Age
All Features

2

0
0

1

2

3
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Network Depth

Figure 6: Features beyond video embeddings improve holdout Mean Average Precision (MAP) and
layers of depth add expressiveness so that the model
can e↵ectively use these additional features by modeling their interaction.

4.

Feature Engineering
We typically use hundreds of features in our ranking models, roughly split evenly between categorical and continuous. Despite the promise of deep learning to alleviate the
burden of engineering features by hand, the nature of our
raw data does not easily lend itself to be input directly into
feedforward neural networks. We still expend considerable

RANKING

The primary role of ranking is to use impression data to
specialize and calibrate candidate predictions for the particular user interface. For example, a user may watch a given

250

Feature Representation

Our features are segregated with the traditional taxonomy
of categorical and continuous/ordinal features. The categorical features we use vary widely in their cardinality - some
are binary (e.g. whether the user is logged-in) while others
have millions of possible values (e.g. the user’s last search
query). Features are further split according to whether they
contribute only a single value (“univalent”) or a set of values
(“multivalent”). An example of a univalent categorical feature is the video ID of the impression being scored, while a
corresponding multivalent feature might be a bag of the last
N video IDs the user has watched. We also classify features
according to whether they describe properties of the item
(“impression”) or properties of the user/context (“query”).
Query features are computed once per request while impression features are computed for each item scored.
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Figure 7: Deep ranking network architecture depicting embedded categorical features (both univalent and
multivalent) with shared embeddings and powers of normalized continuous features. All layers are fully
connected. In practice, hundreds of features are fed into the network.
engineering resources transforming user and video data into
useful features. The main challenge is in representing a temporal sequence of user actions and how these actions relate
to the video impression being scored.
We observe that the most important signals are those that
describe a user’s previous interaction with the item itself and
other similar items, matching others’ experience in ranking
ads [7]. As an example, consider the user’s past history with
the channel that uploaded the video being scored - how many
videos has the user watched from this channel? When was
the last time the user watched a video on this topic? These
continuous features describing past user actions on related
items are particularly powerful because they generalize well
across disparate items. We have also found it crucial to
propagate information from candidate generation into ranking in the form of features, e.g. which sources nominated
this video candidate? What scores did they assign?
Features describing the frequency of past video impressions are also critical for introducing “churn” in recommendations (successive requests do not return identical lists). If
a user was recently recommended a video but did not watch
it then the model will naturally demote this impression on
the next page load. Serving up-to-the-second impression
and watch history is an engineering feat onto itself outside
the scope of this paper, but is vital for producing responsive
recommendations.

has a separate learned embedding with dimension that increases approximately proportional to the logarithm of the
number of unique values. These vocabularies are simple
look-up tables built by passing over the data once before
training. Very large cardinality ID spaces (e.g. video IDs
or search query terms) are truncated by including only the
top N after sorting based on their frequency in clicked impressions. Out-of-vocabulary values are simply mapped to
the zero embedding. As in candidate generation, multivalent
categorical feature embeddings are averaged before being fed
in to the network.
Importantly, categorical features in the same ID space also
share underlying emeddings. For example, there exists a single global embedding of video IDs that many distinct features use (video ID of the impression, last video ID watched
by the user, video ID that “seeded” the recommendation,
etc.). Despite the shared embedding, each feature is fed separately into the network so that the layers above can learn
specialized representations per feature. Sharing embeddings
is important for improving generalization, speeding up training and reducing memory requirements. The overwhelming
majority of model parameters are in these high-cardinality
embedding spaces - for example, one million IDs embedded
in a 32 dimensional space have 7 times more parameters
than fully connected layers 2048 units wide.

Normalizing Continuous Features

Embedding Categorical Features

Neural networks are notoriously sensitive to the scaling and
distribution of their inputs [9] whereas alternative approaches
such as ensembles of decision trees are invariant to scaling
of individual features. We found that proper normalization

Similar to candidate generation, we use embeddings to map
sparse categorical features to dense representations suitable
for neural networks. Each unique ID space (“vocabulary”)
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of continuous features was critical for convergence. A continuous feature x with distribution f is transformed to x̃ by
scaling the values such that the feature is equally distributed
Rx
in [0, 1) using the cumulative distribution, x̃ = −1 df .
This integral is approximated with linear interpolation on
the quantiles of the feature values computed in a single pass
over the data before training begins.
In addition to
p the raw normalized feature x̃, we also input
powers x̃2 and x̃, giving the network more expressive power
by allowing it to easily form super- and sub-linear functions
of the feature. Feeding powers of continuous features was
found to improve o✏ine accuracy.

4.2

Hidden layers
None
256 ReLU
512 ReLU
1024 ReLU
512 ReLU ! 256 ReLU
1024 ReLU ! 512 ReLU
1024 ReLU ! 512 ReLU ! 256 ReLU

Table 1: E↵ects of wider and deeper hidden ReLU
layers on watch time-weighted pairwise loss computed on next-day holdout data.

Modeling Expected Watch Time

Our goal is to predict expected watch time given training
examples that are either positive (the video impression was
clicked) or negative (the impression was not clicked). Positive examples are annotated with the amount of time the
user spent watching the video. To predict expected watch
time we use the technique of weighted logistic regression,
which was developed for this purpose.
The model is trained with logistic regression under crossentropy loss (Figure 7). However, the positive (clicked)
impressions are weighted by the observed watch time on
the video. Negative (unclicked) impressions all receive unit
weight. In
P this way, the odds learned by the logistic regresTi
where N is the number of training examples,
sion are N −k
k is the number of positive impressions, and Ti is the watch
time of the ith impression. Assuming the fraction of positive impressions is small (which is true in our case), the
learned odds are approximately E[T ](1 + P ), where P is the
click probability and E[T ] is the expected watch time of the
impression. Since P is small, this product is close to E[T ].
For inference we use the exponential function ex as the final activation function to produce these odds that closely
estimate expected watch time.

4.3

5.

CONCLUSIONS

We have described our deep neural network architecture
for recommending YouTube videos, split into two distinct
problems: candidate generation and ranking.
Our deep collaborative filtering model is able to e↵ectively
assimilate many signals and model their interaction with layers of depth, outperforming previous matrix factorization
approaches used at YouTube [23]. There is more art than
science in selecting the surrogate problem for recommendations and we found classifying a future watch to perform well
on live metrics by capturing asymmetric co-watch behavior
and preventing leakage of future information. Withholding
discrimative signals from the classifier was also essential to
achieving good results - otherwise the model would overfit
the surrogate problem and not transfer well to the homepage.
We demonstrated that using the age of the training example as an input feature removes an inherent bias towards the
past and allows the model to represent the time-dependent
behavior of popular of videos. This improved o✏ine holdout
precision results and increased the watch time dramatically
on recently uploaded videos in A/B testing.
Ranking is a more classical machine learning problem yet
our deep learning approach outperformed previous linear
and tree-based methods for watch time prediction. Recommendation systems in particular benefit from specialized features describing past user behavior with items. Deep neural
networks require special representations of categorical and
continuous features which we transform with embeddings
and quantile normalization, respectively. Layers of depth
were shown to e↵ectively model non-linear interactions between hundreds of features.
Logistic regression was modified by weighting training examples with watch time for positive examples and unity for
negative examples, allowing us to learn odds that closely
model expected watch time. This approach performed much
better on watch-time weighted ranking evaluation metrics
compared to predicting click-through rate directly.

Experiments with Hidden Layers

Table 1 shows the results we obtained on next-day holdout
data with di↵erent hidden layer configurations. The value
shown for each configuration (“weighted, per-user loss”) was
obtained by considering both positive (clicked) and negative
(unclicked) impressions shown to a user on a single page.
We first score these two impressions with our model. If the
negative impression receives a higher score than the positive impression, then we consider the positive impression’s
watch time to be mispredicted watch time. Weighted, peruser loss is then the total amount mispredicted watch time
as a fraction of total watch time over heldout impression
pairs.
These results show that increasing the width of hidden
layers improves results, as does increasing their depth. The
trade-o↵, however, is server CPU time needed for inference.
The configuration of a 1024-wide ReLU followed by a 512wide ReLU followed by a 256-wide ReLU gave us the best
results while enabling us to stay within our serving CPU
budget.
For the 1024 ! 512 ! 256 model we tried only feeding the
normalized continuous features without their powers, which
increased loss by 0.2%. With the same hidden layer configuration, we also trained a model where positive and negative examples are weighted equally. Unsurprisingly, this
increased the watch time-weighted loss by a dramatic 4.1%.
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weighted,
per-user loss
41.6%
36.9%
36.7%
35.8%
35.2%
34.7%
34.6%
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If, as I argued in the preceding chapters, peer review in a digitally
networked environment might most productively become a process of peerto-peer review, and if online authoring will require us to think differently
about the relationships among individual authors, we might expect that moving the machinery of publishing online would similarly demand or result in
some greater connectivity in the forms that our published texts assume. To
some extent, this goes without saying: the very essence of the web lies in the
hyperlink, and texts on the web seem destined to be connected via links of
one form or another. In this chapter, however, I press a bit harder on what
those connections might mean and how they might affect the kinds of texts
we produce, the ways we distribute them, and the ways that they are, finally,
read. In exploring those connections, I want to think less about the technology of the link per se than about what D. F. McKenzie (1999) has called “the
sociology of texts,” which is to say the ways that texts of all varieties inter-

Books, the centuries-old foundation of textuality, can now be
seen as overshadowed by a metatextuality that extends progressively to the whole complex of modes of representing the world,
to all the different media, while continuing, nevertheless, to
function as a referent. It is for this reason that the difficulty of
perfecting and framing the methods for leafing through “pages”
on screen witnesses both an effort to reconform the book as a
nonbook, and at the same time the book’s permanence.
—Patrick Bazin, “Toward Metareading”

[T]here are still many tricks that electronic technology is quite
incapable of performing; still many structural, practical, and
interpretative problems embedded in the new systems; still
many radical and continuing limitations on the supposed electronic management of knowledge.
—Ian Donaldson, “The Destruction of the Book”

Texts

3

90

| Texts

act, both with one another and with their readers. In thinking through the
sociology of texts, we need to consider “the human motives and interactions
which texts involve at every stage of their production, transmission, and consumption” (15). Because the dominant print-based forms of today’s scholarly
communication have been with us for so long, many of those motives and
interactions have become invisible to us; texts simply are the way they are, or,
when we do consider them more deeply, they are the ways that print requires
them to be.
In what follows I will explore the kinds of interactions fostered by the
current forms of scholarship—which have developed in concert with print’s
technologies of production, distribution, and use, but which aren’t in any
inescapable sense determined by those technologies—and how networkbased communication might inspire new kinds of interactivity in our scholarship. When I talk about “interactivity” in this sense, however, I don’t mean
the kinds often associated with computer-based texts, which are imagined
to be digital forms of the “choose your own adventure” text. Lev Manovich
(2001, 55) has compellingly debunked what he refers to as “the myth of interactivity” in new media, pointing out that the term as used in this sense is
tautological, “stating the most basic fact about computers.” Instead, I’m interested in a more communicative sense of interaction across texts, between
texts and readers, and among readers. These forms of interaction exist even
in what seems like the static, discrete textual forms made possible by print,
but the affordances of network-based communication present the potential
for heightening and highlighting them in ways that could prove extremely
powerful for the future of scholarship.
Although this chapter explores the new kinds of textual structures that
network-based publishing might inspire, it doesn’t attempt to take on all
such structures. Most notably, I’m not primarily focused on the kinds of
multimodal scholarship that I discussed at the end of the previous chapter,
though I think that such new forms, especially as they’re being pioneered in
venues such as the online journals Kairos and Vectors, could have an enormous impact on the ways that we produce and support scholarly arguments.
Multimodal texts, which make rich use of images, audio, video, and other
forms of computer-processed data, enable authors to interact in new ways
with their objects of study, and to create rich models of complex processes
and ideas. In this chapter, however, I focus most of my attention on the
kinds of scholarly texts that are primarily composed of text, in no small part
because the new digital form that we’re seeking might continue the work that
the book has done for us for the last five centuries. What I hope to explore in
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the pages that follow are the possibilities for a new digital form that’s as comfortable, engaging, information-rich, flexible, and inviting as the book itself
has been—but that extends beyond the covers of the individual text to take
advantage of the interactive possibilities that the network presents.
In order to begin exploring that new textual structure, it would be useful
first to think carefully about what exactly the book has been, how its affordances have affected the organization of knowledge, and how our interactions
with it have shaped our assumptions about the relationships between author,
text, and reader that it mediates. During the December 2006 Modern Language Association convention in Philadelphia, Peter Stallybrass presented a
paper whose title indicated that it would focus on the relationship between
textual studies—or the application of material culture approaches to the study
of textual production—and the book.1 At the very outset of his presentation,
however, Stallybrass overturned several basic assumptions about that form’s
production often unconsciously held by both literary scholars and textual
critics. In asking who, exactly, it is that produces the thing we know as the
book, he made a somewhat startling claim: Authors do not write books, he
argued, but rather sentences or, on a larger scale, texts. Similarly, printers do
not produce books, but rather pages. The primary argument that Stallybrass’s
paper sought to make was about the need for textual studies scholars to think
in terms of pages, both bound and unbound, in order to escape what he called
“the tyranny of the book.”2 While any such escape from tyranny in criticism is
undoubtedly a good thing, our attention in this project needs to remain on the
book, as it is the endangered form that we must either save or replace.
In setting up his argument about the need for textual scholars to focus on
the page, however, Stallybrass suggested, almost as an aside, that the book is a
production, finally, of the binder. This is a point I’d like to dwell on a bit, as it
suggests that the bookness of the book derives less from its material composition—ink-on-paper—than from its organization, which in the case of print
takes the form of sequenced, bound, and cut leaves. As Stallybrass (2002, 42)
notes, conventional wisdom holds that the development of that form—specifically, the shift from the scroll to the codex—enabled “the capacity for random access,” allowing a reader to turn immediately to any particular point in
a text, thus facilitating the reader’s active engagement in and manipulation
of the textual object. Turning our material focus from print to binding as
the source of bookness holds significant implications for scholars working
on new, electronic modes of textuality, and in particular, on the future of the
book. For if this is the case—that the formal properties of the book that have
the greatest impact on our reading experience are derived not from print, but
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rather from the codex—researchers working on new ways of transforming
ink-on-paper to pixels-on-screens may be addressing the wrong problem, or
at least the wrong aspect of a knottier problem than it has at times appeared.
As Johanna Drucker (2008, 217) has suggested, it’s all too easy for the problem of the digital future of the book to get caught up in how the book looks
rather than how it works; in order to imagine a new digital form for the book,
we need to focus on what, and how, it communicates.
The task, in other words, is on some level to forget about the arrangement
of pixels on the screen and instead focus on our experience of larger-scale
structural or organizational matters. This is not to say that interface design
isn’t important; as scholars including Stan Ruecker and Alan Galey (2009)
have recently argued, design is itself a hermeneutic process, always presenting an interpretation of the ways digital projects communicate. It’s also evident that the absence of careful design can interfere with the reader’s ability
to engage with digital text. Stallybrass (2002) notes the irony, for instance, in
what appears to be the computer’s regression from the kinds of manipulation
that the codex made possible, as many digital texts reimpose the limitations
of the scroll on our reading practices. Despite having greater capacities for
random access to texts via searching and other modes of linking, the web’s
reliance on scrolling text too often fails to take account of the ways that cognitive practices of reading are spatially organized. See, for instance, Geoffrey Nunberg’s footnoted observation in “The Places of Books in the Age of
Electronic Reproduction”: “One ancillary effect of this homogenization of
the appearance of electronic documents is to blur the sense of provenance
that we ordinarily register subconsciously when we are reading. As a colleague said to me not long ago, ‘Where did I see something about that the
other day? I have a clear mental picture of a UNIX window’” (1993, 37n31).
Stallybrass similarly notes the dislocation that results from the inability to
stick one’s finger between the pages of an electronic text to mark one’s place.
None of this is meant to imply that digital publishing ought to mimic the
spatial arrangement of bound pages; if anything, too much current thinking
about the design of digital texts is predicated on the structure of the book
rather than any natively networked structure. Rather, I suggest that those of
us working on the future of publishing online need to think in terms that are
not just about page design, but rather about larger-scale textual structures,
and about readers’ interactions with and through those structures.
In what follows, I will explore a few projects focused on stretching the
boundaries of textual structures in digital scholarship, exploring the ways
these projects conceive of the possibilities for a web-native replacement for
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As I’ve suggested, much recent research on new systems of digital textuality
has fallen into the trap of attempting all too literally to reproduce the printed
page on digital screens through innovations in hardware or software—
whether through various “e-book” readers such as Amazon’s Kindle or computer-based document types such as the PDF (Portable Document Format)
originated by Adobe. Many of these technologies have been reasonably successful, perhaps most notably the PDF, which has made possible the widespread distribution online of materials that either were originally in print or
that are intended to wind up in print once again. Except for their mode of
distribution, however, there’s almost never anything particularly “net-native”
about PDF-based texts, with little in their form that makes use of the digital
environment in which they exist. These documents are, until printed, like
paper under glass: mostly unmarkable, resisting interaction with an active
reader or with other such documents in the network. More recent iterations of PDF software do allow users to annotate documents, but even so,
such annotations remain superficial—the ability to add “sticky notes” or to
mark in the margins of a static document is useful, but no deeper interaction with the text, its author, or its other readers is possible. Various modes

Documents, E-books, Pages

the codex form. An early draft of a portion of this chapter was posted for comment and discussion using one of these technologies, CommentPress; I later
revised the article based upon the comments I received and republished it in
CommentPress on MediaCommons, as well as in a more traditionally linear
format in the Journal of Electronic Publishing.3 This experiment allowed me, in
some sense, to practice what I am preaching, but it also permitted some insight
into the limitations of current web-based publishing technologies, as well as
into some of the issues that publishing organizations face in the deployment of
these technologies. None of the projects I discuss in this chapter should thus
be imagined as a conclusion to the issues I’m exploring, but instead as various
modes of exploration, ways of approaching the issues involved in electronic
publishing from a broader structural perspective. At stake is not the success or
failure of any particular technology, but rather our ability to produce a reading
experience that provides net-native principles of organization as compelling
as those of the codex, but with the extraordinary flexibility and multiplicity of
the digital. Only in significantly broadening our sense of the text beyond the
structures that have developed in print, I argue, will we be able to forge a new
form for scholarship that will thrive electronically.
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of e-book hardware and software, ranging from the Expanded Books of the
early 1990s Voyager Company through today’s platforms such as the Kindle,
have focused on becoming more genuinely digital in mode by providing
readers with a set of tools that can be brought to bear on the text, including bookmarking, annotation, hyperlinking, and the like, all of which are
simultaneously aimed at allowing the reader to traverse the text in ways that
would be difficult, if not impossible, in print, while also providing the ability to mark the text so lamented by bibliophiles in contemplating on-screen
reading.4 Thus far, however, no e-book format, whether, in Clifford Lynch’s
(2001) terms, device-based or text-based, has been terribly successful at luring readers away from pages and toward screens.5
One of the problems with both the e-book reader and the portable document format—as well as, for that matter, the more generic HTTP/HTMLbased web technologies that have produced billions upon billions of web
pages—is visible in their very vocabulary: despite whatever innovations
exist in “pages,” “documents,” or “e-books,” we remain tied to thinking about
electronic texts in terms of print-based, or, more specifically, codex-based,
models. As Drucker notes, “Such nomenclature seems charged by a need to
acknowledge the historical priority of books and to invoke a link between
their established cultural identity and the new electronic surrogates” (2008,
216). The book and other forms of print have been critically important to
the development of Western culture over the last six hundred years; they are
so deeply ingrained in the ways we think that it becomes hard to imagine
alternatives to them.6 However, simply translating texts from paper to screen
misses the point. There’s a reason, after all, why so many of my students
print the PDFs that I teach in my classes before they read them, and why
the response of many readers to e-book formats is to talk about the smell
of paper, the use of a pencil, or the comfort of reading in bed; each of these
e-book forms loses many of the benefits of print in the process of trying to
retain them.7 While these technologies have demonstrated that the format of
ink-on-paper can successfully be translated into pixels-on-screens, they’ve
done so at the cost of remaining trapped in what Paul Levinson (1997, 126),
following Marshall McLuhan, has referred to as “rear-view mirrorism,” the
difficulty we have defining new technologies except in terms of older ones.
Take, for instance the example of the car: the first major insight of its inventors was the flash that one might produce a carriage that was able to move
without the horse; had the thinking about such an invention remained at the
phase of the “horseless carriage,” however, many of the later developments in
automotive design would have been impossible.8
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If texts are emancipated from the form that has conveyed them since the
first centuries of the Christian era—the codex, the book composed of signatures from which all printed objects with which we are familiar derive—
by the same token all intellectual technologies and all operations working to produce meaning become similarly modified. . . . When it passes
from the codex to the monitor screen the “same” text is no longer truly
95

Some part of that naïveté arises from the term’s very indication that we have
not yet found the net-native structure that will be as flexible and inviting to
individual readers as the codex has been. The absence that the “e-book” highlights is not the means of moving from imprinting ink on paper to arranging
pixels on screens, but the means of organizing and presenting digital texts in
a structural sense, in a way that produces the greatest possible readerly and
writerly engagement, that enables both the intensive development of an idea
within the bounds of the electronic text and the extensive situation of that
idea within a network of other such ideas and texts. Developing this format is
of vital importance, not simply because the pleasure it can produce for readers
will facilitate its adoption, but because it promises to have a dramatic impact
on a wide range of our interactions with texts. As Roger Chartier has argued,

Hypertext

In the same fashion, many of our attempts to produce a new form of electronic textuality have yet been unable to escape the structures of thought associated with the printed book, resulting, as Drucker (2008, 216) points out, in
forms that “often mimic the most kitsch elements of book iconography while
for the longest time the newer features of electronic functionality seemed not
to have found their place in the interface at all.”9 These elements of the book
mimicked in the e-book of course have their own histories; print-based features such as the title page, for instance, or the table of contents, or running
page headers, or even something as simple as page numbers, took decades
to coalesce, and as Kindle users are discovering, they don’t translate easily to
new environments. Worse, attempting to make those translations in any direct
sense may prevent us from really seeing the ways the new format might best
function; we are being distracted by our attempts to simulate “the way a book
looks” from the more crucial problem of “extending the ways a book works” (p.
217). Once we’ve genuinely managed to make that turn, developing wholly new
textual structures, today’s concept of the “e-book” will no doubt sound naïve, a
remnant of our tenuous toe-dipping into digital publishing.
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In leaving behind the codex, in eliminating the “great chain of being”
enforced by the book, such critics suggested, hypertext would enable a new
enlightenment to dawn, resulting in, among other things, the leveling of the

There is nothing in an electronic book that quite corresponds to the
printed table of contents. . . . In this sense, the electronic book reflects a
different natural world, in which relationships are multiple and evolving:
there is no great chain of being in an electronic world-book. For that very
reason, an electronic book is a better analogy for contemporary views of
nature, since nature today is often not regarded as a hierarchy, but rather
as a network of interdependent species and systems. (Bolter 1991, 105)

Those conditions of reception and comprehension, and the intellectual technologies that will be put to use in the production of further, future texts, are
the true stakes of imagining new structures within which new kinds of digital texts can be published.
Hypertext is one of the few modes of radical experiment in textual form to
which the digital has thus far given birth. This networked data structure, the
invention of which is generally credited to Ted Nelson and Douglas Englebart, created the possibility of dramatically reorganizing text in networked
ways, delinearizing and interlinking the text both within its own boundaries and in relation to other such texts. Numerous literary authors and critics
saw the future in early hypertext publishing, envisioning a means of creating a new, more active relationship between the reader and the text. On the
one hand, such thinkers pointed out the ways that hypertext’s technologies
succeeded in making manifest what had always been latent in the reader’s
encounter with print: “Hypertext only more consciously than other texts
implicates the reader in writing at least its sequences by her choices” (Joyce
2000, 131).10 In this, hypertext became the fulfillment of the ideal form of the
codex. On the other hand, hypertext also promised a radical restructuring
of worldview, of “intellectual technologies,” as Chartier suggests, by lending
its readers a new set of metaphors through which to build a whole new epistemology. Thus, J. David Bolter suggested early on that hypertext’s structure
might affect not just the ways we understand texts, but the ways we understand the world in its entirety:

the same because the new formal mechanisms that deliver it to the reader
modify the conditions of its reception and its comprehension. (Chartier
1993, 48–49)
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previously hierarchical relationship between author and reader, elevating the
reader to full participation in the production of the text’s meaning.
But—and this is one of the dirty little secrets of electronic textuality, one
that doesn’t get spoken terribly often—hypertext can often be difficult to
read. And to teach: the vast majority of my students have visceral reactions
against hypertext every time I introduce them to it. Some of what they hate,
of course, may be attributed to the general appearance of datedness that most
of the classic hypertexts now have, given that the most crucial Storyspacecomposed texts haven’t been ported to OS X-native formats, thus requiring that they be run in “Classic” mode, a mode no longer available since
the release of OS 10.5 and one that was clunky even when it was available
under OS 10.4 (see fig. 3.1).11 But when pressed to think beyond the slowness,
the small window, the pixelated fonts, what my students most often voice
is their sense of disorientation, their lostness within the world of the text.
They stab randomly at it, trying to find their way somewhere; they wander
aimlessly, trying to make sense of their paths; they finally give up, not at all
sure how much of the text they’ve actually read, or what they should have
taken from it. As critics including Christopher Keep (1999, 165) have pointed

Fig. 3.1. Opening screen, Michael Joyce’s Afternoon (screenshot from the author’s
collection)
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out, the disorientation produced by hypertext’s apparent immateriality can
have powerful physical and metaphysical effects: “Hypertexts refigure our
perception of ourselves as closed systems: sitting before the computer monitor, mouse in hand, and index finger twitching on the command button, we
are engaged in a border experience, a moving back and forth across the lines
which divide the human and the machine, culture and nature.” This “back
and forth” cannot be experienced neutrally, as it suggests a profound dislocation of the self in the encounter with the machinic other.
The negative response to hypertext among contemporary students often
gets dismissed as a kind of reactionary technophobia resulting from tradition-bound understandings of textuality, and not without reason; we’ve
taught them, and they’ve learned well, to value the organizational strategies of the book. Students of mine, in fact, who’ve been willing to rough it
through the confusions of a text like Thomas Pynchon’s Gravity’s Rainbow
have felt stymied by Michael Joyce’s Afternoon, unable to discern from the
text the most basic rules for its comprehension. But I’m unconvinced that
the problem that this generation of students has with hypertext is entirely a
retrograde one; one of the other issues that they point to, in their complaints
about the hypertext form, is feeling manipulated. Hypertext isn’t really interactive, they argue; it only gives the illusion of reader involvement—and certainly only the illusion that the hierarchy of author and reader has been leveled: clicking, they insist, is not the same as writing. In fact, hypertext caters
not to the navigational and compositional desires of the reader, but to the
thought processes of the author. Hypertext, after all, was originally imagined
in Vannevar Bush’s classic 1945 essay “As We May Think,” not as a technology through which readers would encounter a single text, but as a means
for researchers to organize their thoughts about multiple texts and share
those thoughts with other researchers. Similarly, Nelson (1965, 84) describes
“the original idea” of his Xanadu project as having been the production of
“a file for writers and scientists.” The “we” doing the thinking in both Bush’s
and Nelson’s visions was the author and his descendants, not average readers. Insofar as hypertext attempts in its form to more accurately replicate the
structures and processes of human thought, it is the processes of the author’s
thought that are represented, often leaving the reader with the task of determining what the author was thinking—thus effectively reinscribing the
author-reader hierarchy at an even higher level.
Such a focus on authorial desire wasn’t a necessary element of early interactive texts; in addition to the Storyspace-style hypertexts such as Afternoon,
the personal computing environments of the late 1970s and early 1980s gave
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rise to a number of “interactive fiction” titles such as Adventure and Zork.
These texts, part narrative and part game, provided an often dungeon-like
space that users explored, solving puzzles, fighting battles, and unlocking
new parts of the textual world for further exploration. Such interactive fiction relied on a parser that took textual inputs from a user, read them for
comprehensible commands (such as “go north,” “open window,” or “take
rock”), and selected the appropriate outputs. While a text like Zork arguably
bore less in common with narrative in any traditional sense than it did with
games, particularly of the Dungeons & Dragons role-playing variety, the
mode of interactivity that it relied upon was far closer to the hypertextual
ideal of reader-as-coauthor than that of hypertext itself.
Given the original publication dates and platforms of Zork and Adventure, they should be equally difficult to access today as are Afternoon and
the other Eastgate-published hypertexts. However, as Dennis Jerz pointed
out (2009), Infocom, the primary publisher of interactive fiction in the early
1980s, designed a virtual machine through which those titles run; all that is
required to operate the virtual machine on any new platform is a new interpreter for that platform, and the fans of interactive fiction, many of them
technologists, have over the years produced the new interpreters that have
kept Zork and Adventure alive even on today’s newest operating systems and
devices. Had early hypertext such as Afternoon run in such a virtualized,
interpretable environment, its user base might have been able to help the
publisher keep the texts alive. But it’s also worth suggesting that the deeper
level of interactivity of the writing user of interactive fiction, as opposed to
the clicking reader of hypertext, might have contributed to the creation of
that actively invested user base in the first place.12
Experiments in hypertext thus may have pointed in the general direction of
a digital publishing future, but were finally hampered by difficulties in readerly
engagement, as well as, I would argue, by having awakened in readers a desire
for fuller participation that hypertext could not itself satisfy. For this reason,
I suggest that if we are going to make any real headway in bridging the gap
between our evident abilities with respect to arranging pixels on screens and
the difficulties that remain with organizing texts in digital environments—in
moving away from thinking about electronic publishing as a problem revolving around the future of print and instead thinking of it as a problem related
to the future of the codex—we need to think differently about the networked
relationships among our texts, and among the readers who interact with them.
Enormous amounts of research have been done on the means of situating text
within a digital network—on making text transmissible, comfortably readable
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One key element in building such a network will be a shift in our understanding of the relationship between the individual text and the many other
texts to which it might potentially connect. Lev Manovich has convincingly
argued in The Language of New Media (2001) that the constitutive features
of computerized media forms include the modularity of the media elements they involve, the automated processes that can be used to bring them
together, and the variable nature of the texts that such processes create. If
this is so, it stands to reason that digital publishing structures designed to
facilitate work within the database logic of new media, in which textual and
media objects can be created, combined, remixed, and reused, might help
scholars to produce exciting new projects of the kind that I discussed near
the end of the last chapter. Such a platform, for instance, might fruitfully
allow authors to create complex publications by drawing together multiple
preexisting texts along with original commentary, thus giving authors access
to the remix tools that can help foster curation as a sophisticated digital
scholarly practice. Curated texts produced in such a platform might resemble
edited volumes, whether by single or multiple authors, or they might take as
yet unimagined forms, but they would allow users to access and manipulate
a multiplicity of objects contained in a variable, extensible database, which
could then be processed in a wide range of ways, as well as allowing users the
ability to add to the database and to create their own texts from its materials.

Database-Driven Scholarship

onscreen, and so forth. All of this is necessary, of course, and no doubt a precursor to the problems on which several contemporary projects are focused:
the need to situate text within a network that is not just digital but interactive,
fostering communication that is not just one-way, from author to reader, but
multi-directional, from reader back to author, among readers, among authors,
across texts. This network is fundamentally social in its orientation; as John
Seely Brown and Paul Duguid (2000, 18) have convincingly argued, the ends
of information are always human ends, and thus the communication of that
information must always follow social purposes; similarly, Drucker (2008, 221)
reminds us that the book is not, and has never been, separable from the interactions we have with it. In building the scholarly communication network of
the future, a network that can foster the discursive exchange and development
of ideas among peers that is ostensibly the purpose of all scholarship, we need
to create structures that foreground those social interactions that we have with
and through texts.
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Numerous such databases exist, of course; extensive digital projects focused
on the creation of archives and repositories have developed since the early days
of popular computing. The oldest and most famous such archive may be Project
Gutenberg, founded by Michael Hart in 1971. Hart’s philosophy in beginning the
production of this archive was that “anything that can be entered into a computer
can be reproduced indefinitely” (Hart 1992); perhaps more importantly, anything
so entered can also be processed in a wide variety of ways. The potential value of
creating a full archive, in “Plain Vanilla ASCII,” of the wealth of texts available in
the public domain is evident: these texts can not only be read on a wide variety of
platforms, but also repurposed in a range of other projects. The scholarly value of
Project Gutenberg, however, may be open to question; as Hart has noted, “Project Gutenberg has avoided requests, demands, and pressures to create ‘authoritative editions.’ We do not write for the reader who cares whether a certain phrase
in Shakespeare has a ‘:’ or a ‘;’ between its clauses. We put our sights on a goal to
release etexts that are 99.9% accurate in the eyes of the general reader” (ibid.).
Scholars, however, do care about the authoritativeness of the objects with which
they work, and therefore a range of authoritative digital archives of work by
and about a number of authors has been created, including The William Blake
Archive, The Walt Whitman Archive, The Swinburne Project, and so on. These
projects are grounded in the large-scale digitization of published and unpublished texts, images, and other materials related to the work and lives of these
authors, creating extensive searchable databases of digital objects that potentially
can be reused in a wide range of scholarly projects.
The problem in developing such new forms of publication as these databases, however, is what Jerome McGann (2005, 112) has referred to as one of
the crises facing the digital humanities: such “scholarship—even the best of
it—is all more or less atomized”; the various digital texts and collections that
have been created are “idiosyncratically designed and so can’t talk to each
other,” and there are no authoritative, systemic, searchable bibliographies of
these projects that enable scholars to find the digital objects they’d like to
reuse.13 In response to these problems, McGann and the Applied Research in
’Patacriticism group at the University of Virginia began developing NINES,
the Networked Infrastructure for Nineteenth-century Electronic Scholarship, as “a three-year undertaking initiated in 2003 . . . to establish an online
environment for publishing peer-reviewed research in nineteenth-century
British and American studies” (p. 116). NINES has since become an aggregator for peer-reviewed digital objects published in a range of venues. This
project, which has received significant funding from the Mellon Foundation,
was established as a means of averting atomization in the digital humanities,
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Among the tools that NINES has developed are Juxta, a system for online textual collation and analysis, and Collex, which forms the core of the NINES site
today. Collex is an aggregator tool that searches multiple scholarly databases
and archives, with fifty-eight federated sites represented, including library
and special collection catalogs, repositories, journals, and other projects; Collex allows a user to find objects in a wide range of such locations and then to
“collect” and tag such items, structuring them into exhibits (see fig. 3.2).
Collex’s tagging function serves to add user-generated metadata to expertcreated data within the various collections and archives that NINES draws
together, but the key aspect of this “folksonomy” arises when the user then
reshares the tagged objects; as Kim Knight (2006) has argued, “Collex’s folksonomical characteristics only take on interpretive importance as the community of users develops and collections and exhibits are shared.” As NINES/Collex
developer Bethany Nowviskie has noted (2007, 1), however, one of the project’s
primary focuses is on precisely such an “expansion of interpretive methods in
digital humanities,” through the connection and juxtaposition of digital objects
and the production of commentary on and around them. The potential impact
of such curatorial work could be enormous, as scholars find new ways to discover, manipulate, connect, and comment upon digital research objects. One
problem facing the system, however, is that, as Madeleine Clare Elish and Whitney Trettien (2009, 6) point out, “in reality, the information that NINES aggregates is quite shallow, most of it only metadata, or information about information.” Most of the “objects” that NINES is currently able to retrieve in a search
are simply citations or catalog entries rather than the objects themselves. However, as access to primary objects alongside this metadata is increased, Collex’s
usefulness as a research and publishing tool will no doubt grow.
Other such collection- and exhibit-building projects are in production
as well. Most notably, the Center for History and New Media is developing
Omeka, a simple but extensible open-source platform that, once installed,

t to serve as a peer-reviewing body for digital work in the long 19th-century
(1770–1920), British and American;
t to support scholars’ priorities and best practices in the creation of digital
research materials;
t to develop software tools for new and traditional forms of research and critical analysis.

bringing separate projects into dialogue with one another. The NINES goals,
as described on the site (“What Is NINES?”), are:
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enables the creation, organization, and publication of archival materials in
a wide range of formats, producing sophisticated narratives by combining
digital objects with text about them. Omeka’s ease of use and granular publishing structure resemble that of a blog engine, leading Dan Cohen (2008)
to describe the project as “WordPress for your exhibits and collections.” Like
Collex, Omeka is developing means of accessing and ingesting materials from
existing repositories of digital texts and objects, thus potentially enabling
scholars to repurpose those objects in engaging ways. While the “exhibit” has
not been a standard mode of scholarly production in fields outside art history, we might consider the new kinds of scholarly inquiry such a mode of
curation could inspire. As more of our work within the humanities comes to
engage with mediated primary materials such as visual representations and
digital archives, the more we might fruitfully create new forms of networked
arguments driven by the juxtaposition of digital objects and their analysis.
Furthermore, the availability of digital objects is producing new kinds of
research questions. In addition to the collection and exhibit software discussed

Fig. 3.2. Introduction to a NINES exhibit (nines.org)
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Scholars working on areas of material culture studies such as the history of
the book, as well as those literary critics focused on reader reception, have
long included among their interests the social networks formed by readers and their effects on the dissemination and the reception of texts. Leah

Reading and the Communications Circuit

above, a wide range of tools is being developed to support what has been called
“data-driven scholarship” in the humanities; these include SEASR (Software
Environment for the Advancement of Scholarly Research), which allows scholars to perform sophisticated forms of textual analysis, process the results of
that analysis, and create engaging visualizations of the data that the analysis
returns. Other tools such as Pliny allow scholars to create rich annotations
for the objects they are studying and then organize those annotations in ways
that highlight the relationships among the objects. Annotation, organization,
analysis, and visualization represent new, computer-native modes of academic
work, all of which permit scholars to find and analyze patterns at a scale previously impossible. One problem tools such as these face, however, is uptake; as
a report from a meeting titled “Tools for Data-Driven Scholarship: Past, Present, Future” notes, “the vast majority of scholars who are not directly involved
with the creation of digital tools and collections are not adopting these new
applications and resources in the number one might anticipate this far into the
digital revolution” (Cohen et al. 2009). To some extent, the report indicates,
failures in uptake have to do with lapses in communication; scholars are too
often unaware that such tools exist.14 Even when traditional scholars do find
these tools, there’s often lingering uncertainty about what exactly one might
do with them and why—what they’ll accomplish, what the resulting project
will look like, what it will tell us that we haven’t yet seen. Those questions can
be answered only when digital humanists engage and experiment with such
computational tools, and thereby give rise to new kinds of scholarly questions.
Each of the projects discussed above is focused on the interactions among
texts that the modularity, automatization, and variability of computer-based
media might enable. What hasn’t yet been fully realized in many of these projects, however, is the key aspect of interaction between the reader and the text;
despite all of the wonderful work being done on NINES, through Omeka, and in
a range of other exciting digital tools, that work remains largely author-centric.
Given the discursive purposes of scholarship, it might be useful to explore the
ways that, long before the development of the digital network, the circulation of
texts operated within and was driven by the social networks of their readers.
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Price (2004, 309–10), in an essay reviewing the vast number of approaches to
the study of reading as a cultural activity, notes that some scholars trace an
historical trajectory from “the open spaces of antiquity (gardens, porticoes,
squares, streets) to the closed sites of the Middle Ages (churches, monks’
cells, refectories, courts),” while the act of reading also “carved out privacy
within communal institutions such as the coffee shop, the public library, and
the railway carriage,” both trends suggesting an increasing privatization of
the act of reading. However, Price also notes that even at its most solitary,
reading has always had communal aspects. These social aspects of reading
have been explored by scholars ranging from Robert Darnton (1982), who
focuses on books’ circulation as a manifestation of a “communications circuit,” to Elizabeth Long (1993), who argues that, in Price’s words, “readers
need others to set an example, to provide a sounding board for reactions to
texts, to recommend and criticize and exchange books” (Price 2004, 306), to
Stanley Fish (1980), who has argued most famously for the role of “interpretive communities” in shaping readers’ potential responses to texts.
Texts have thus never operated in isolation from their readers, and readers have never been fully isolated from one another, but different kinds of
textual structures have given rise to and interacted within different kinds
of communications circuits. Newspapers and pamphlets, as most famously
studied by Jürgen Habermas (1989) and Benedict Anderson (1991), developed their influence in close concert with the rise of a coffee-house culture
in which the events and polemics of the day were discussed and debated,
giving birth not simply to a Habermasian sense of the “public sphere,” but
to a sense of the public inhabiting that sphere, the “imagined community”
of the nation.15 Books, similarly, moved within a set of social and communal
structures that greatly affected their reception and comprehension, including
libraries and reading groups, which not only assisted readers in the selection
of texts but also provided space for their discussion. That said, the technology of the book, which fostered the notion of the text as the discrete, unique,
authentic product of an individual author—what Joseph Esposito (2003) has
referred to as “the myth of the primal book”—similarly fostered a sense of
the discrete reader with whom it interacted, shifting the predominant mode
of reading from a communal reading-aloud to a more individualized, isolated, and silent mode of consumption.16
This isolated mode of reading overwhelmingly dominates our understanding of book-consumption today, and particularly the form done by
scholars. The library model of textual circulation, once understood to be a
communal enterprise, now comes to seem profoundly individualistic: books
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Such an understanding of the operation of scholarship ignores the ways that
the communal lingers in the circuit, if only in submerged ways; the scholar
alone in his or her office with a book is never wholly alone, but is always
in conversation with that book’s author,18 and the products of this scholar’s
readings are likewise intended to contribute to an ongoing conversation with
other thinkers in the field. This conversation takes place at an often glacial
pace, as years elapse between thought and utterance, in the form of the book’s
publication, and between utterance and response, in the form of reviews of
or responses to that book, but it is a conversation nonetheless.
This perspective on the practices of scholarly discourse is meant to suggest
that, in attempting to reproduce the book form electronically, technologists
have for too long focused on the isolated practices of reading—the individual reader, alone with a screen—rather than the communal engagement in
discussion and debate to which those practices are, on some level, meant to
give rise. Scholars operate in a range of conversations, from classroom interactions with students to conference discussions with colleagues; they need
to have available to them not simply the library model of texts circulating
among individual readers, but also the coffee-house model of public reading
and debate. This interconnection of individual nodes into a collective fabric

Writing is a solipsistic operation. I am writing a book which I hope will be
read by hundreds of thousands of people, so I must be isolated from everyone. While writing the present book, I have left word that I am “out” for
hours and days—so that no one, including persons who will presumably
read the book, can interrupt my solitude. (Ong 2002, 100)

are checked out and read by one person at a time, in retreat from interaction with the world. Indeed, when we imagine scholarly interactions with the
bulk of printed texts today, particularly within the humanities, the primary
images that arise are of isolation: individual scholars hunched over separately
bound texts, each working individually, whether in their separate offices or
in the silent reading rooms of the major research libraries. Of course scholars
need to read and reflect in relative silence and retreat in order to understand
and process the texts with which they work, as well as to produce more texts
from those understandings. But the isolated aspect of this mode of reading
has come to dominate our sense of the practice of reading as a whole, and in
so doing the scholar has come to partake of the myth of individual genius, in
which the great man produces noble ideas wholly from his own intellectual
resources.17 As Walter Ong has suggested,
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is the strength of the network, which not only physically binds individual
machines, but also can bring together the users of those machines, at their
separate workstations, into a communal whole.
There’s nothing particularly revolutionary in this insight; “The network
can create virtual connections among otherwise isolated individuals!” is little
more than the kind of utopian thinking that’s colored Internet studies since
Howard Rheingold’s The Virtual Community was first published in 1993. My
interest in thinking about the relationship between the social network and
the structure of online texts should not be read as suggesting that such wired
community will solve all of the problems of contemporary scholarly publishing. I do argue, however, that understanding the ways that texts circulate
within and give rise to communities will be a necessary component of any
successful electronic publishing venture. Given that the strength of the network with respect to the circulation of text is precisely its orientation toward
the commons—that many readers can interact with the same text at the same
time—developers of textual technologies would do well to think about ways
to situate those texts within a community, and to promote communal discussion and debate within those texts’ frames. Developers of new textual technologies and publishing systems must recognize that, on the one hand, simply publishing texts online, finding ways to reproduce the structures of the
book in digital form, is insufficient, because the network cannot, and should
not, replicate the codex; and that, on the other hand, simply moving toward
a more internally networked form of publishing will likewise not revolutionize the circulation of texts, as the emphasis remains on the individual text,
the individual author, the individual mind. The processed book, as Esposito
(2003) has argued, cannot remain isolated from other texts: “By being placed
within a network, where it is pointed to and pointed from, where it is analyzed and measured and processed and redistributed, a book reveals its connections to all other books.” And, as Richard Lanham (1992, 203) noted in an
early review essay on studies of electronic textuality, these connections have
the potential to alter “the whole idea of scholarly originality, research, and
production and publication”—but such transformations can only succeed if
the medium’s interactivity and nonauthoritative structures are fully mobilized in our new textual forms.19 It’s no paradox that my students resist hypertext while embracing Facebook; the generation celebrated by Time magazine
as the “Person of the Year” in late 2006—“you” (Grossman 2006)—expects
that the reader will likewise be allowed to write.
The speedy rise to popularity of academic blogging, and in particular in
the success of a range of scholarly group blogs such as The Valve in liter108
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ary studies (Holbo et al.), Crooked Timber in political philosophy (Bertram
et al.), Cliopatria in history (Bady et al.), and Language Log in linguistics
(Lieberman et al.), indicates that scholars, and not just students, desire such
interaction. Many scholars feel over-isolated, longing for new modes of collaboration and discussion, and such blogs have enabled a kind of conferencewithout-walls in which new ideas and texts can be discussed in something
closer to real time. Moreover, contrary to the sense of some more curmudgeonly folks that the kinds of casual writing done on scholarly blogs can only
detract from one’s ability to produce “serious” work by stealing time and
focus or by encouraging speed at the cost of deliberativeness, in fact, many
academic bloggers argue that their blogging and the discussions on various
other blogs have helped them produce more substantive work. By revitalizing discourse among peers, blogs have helped revive the coffee-house model
of textual circulation.
But this coffee-house model still largely revolves around the contemporary equivalent of newspaper and pamphlet publishing, rather than the
longer, more deliberative form of the book. One question that remains is
whether the library model of the circulation of single-author, long-form texts
meant to be consumed in relative isolation over longer periods of time might
similarly benefit from the kinds of interaction that blogs produce, and if so,
how. The library in such a model would become not simply a repository,
but instead fully part of a communications circuit that facilitates discourse
rather than enforcing silence. Many libraries are already seeking ways to create more interaction within their walls; my institution’s library, for instance,
hosts a number of lecture series and has a weekly “game night,” each designed
to help some group of its users interact not simply with the library’s holdings,
but with one another. Games may seem a frivolous example of the contemporary academy’s drive to cater to the younger generation’s relatively nonintellectual interests, but it is in fact hoped that patrons who use the library
in such a fashion will not only be more likely to use it in traditional ways—
more likely, for instance, to feel comfortable approaching a research librarian
for help with a project—but also more empowered to collaborate with one
another, breaking the library’s stereotypical hush.
Libraries are interested in establishing themselves as part of a scholarly
discursive network, and for that reason emphasizing the development of
electronic publishing technologies based on an individualist sense of book
circulation—on the retreat into isolation that accompanies our stereotypical imaginings of the library—threatens to miss the point entirely, ignoring
the ways that the book itself has always served as an object of discussion,
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Such interconnections and discussions are possible in large part because
CommentPress builds upon a popular blogging engine, WordPress. As I
noted in the last chapter, blogs are arguably the first successful web-native
mode of electronic publishing, and their rapid spread and relative robustness
suggest that their tools might be applicable to a range of other potential digital publishing modes. The conventional structure of a blog privileges immediacy—the newest posts appear first on the screen, and older posts quickly
lose currency, moving down the blog’s front page and eventually falling off
it entirely, relegated to the archives. This emphasis on the present works at
cross purposes with much long-form scholarship, which needs stability and

to see whether a popular net-native publishing form, the blog, which, most
would agree, is very good at covering the present moment in pithy, conversational bursts but lousy at handling larger, slow-developing works requiring more than chronological organization—whether this form might be
refashioned to enable social interaction around long-form texts. (“About
CommentPress” 2007)

A number of projects underway attempt to reimagine reading as a socially
situated process. Among the most significant of these is CommentPress, a
blog-based publishing engine developed by the Institute for the Future of the
Book, which seeks to promote dialogue within and around long-form texts
in two primary ways: first, by structuring those texts around chunks that can
be interlinked in linear and non-linear fashions, and that can take advantage
of the ability to link to (and receive links from) other such texts in the network; and second, by allowing those chunks of texts to be commented on
and discussed at various levels of granularity, from the whole document to
the individual paragraph. The goal of CommentPress stems from the desire

CommentPress

and thus overlooking the real benefits of liberating the book’s content from
the codex form. Network interactions and connections of the types provided
by blog engines can revitalize academic discourse not just in its pamphlet/
coffee-house mode, but also in its book/library mode, by facilitating active
reader engagement with texts, promoting discussion within the text’s own
frame, and manifesting the ways that each individual text is, and has always
been, in dialogue with numerous texts that have preceded it, as well as others
yet to come.
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longevity in order to make its points. But, as I’ve argued elsewhere, such
scholarship might adopt from blogs their community-oriented structure, in
which posts are generally made to elicit comment, and in which responses
from other authors produce links on the original posts to which they refer
(see Fitzpatrick 2007a). CommentPress allows commenting technologies to
be usefully appropriated to a number of forms of scholarly publishing, ranging from the article to the long-form monograph, making manifest the recognition that readers of scholarly texts are nearly always themselves authors
in other venues.
I have worked with the Institute for the Future of the Book for the last several years, most notably on MediaCommons, an electronic scholarly network
focused on media studies that hopes to reground the purposes of scholarly
publishing in the desire for communication among a group of peers. The
Institute has conducted a number of experiments focused on new textual
structures, seeking to devise ways to publish long texts online in engaging,
readable formats. These experiments, by and large, have sought to enable
conversation in and around digitally published texts. As Bob Stein suggested
to a reporter from The Chronicle of Higher Education, the electronic text can
powerfully overcome the codex’s isolation: “[B]est of all would be if readers
could talk to each other, and if readers could talk to the author, because the
reason for a book is to afford conversation across space and time, and so
why shouldn’t some of that conversation take place literally within the book
itself?” (Young 2006) CommentPress is one of the primary tools through
which the Institute hopes to facilitate some of that conversation.
The deep origins of CommentPress lie in a project with McKenzie Wark
who, in preparing the manuscript for his 2007 book Gamer Theory, was persuaded to collaborate with the Institute in putting a draft of the text online.
Because of the text’s structure, the online version (titled GAM3R 7H30RY so
that Wark could distinguish Google hits mentioning the online text from
those mentioning the print book) easily adapted itself to publication through
a blogging engine. However, Wark and the Institute early expressed an interest in subverting one of the basic structures of the blogging hierarchy: rather
than keeping each chunk of the “original” text up top, with comments relegated to a spot further down the screen, Wark and the Institute’s developers
collaborated on a design (see fig. 3.3) that placed the text and the comments
side-by-side, emphasizing the conversational principle that they hoped the
publication would foster.20 GAM3R 7H30RY lent itself to being published
in this fashion in part because the text was already “chunked,” written in a
rigidly algorithmic structure, with 9 alphabetically sequential chapters, each
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containing 25 paragraphs, with a strict 250-word limit per paragraph; as the
paragraphs themselves were often aphoristic, many of them stood alone well,
and reader comments thus could be closely associated with each paragraph
of the text. However, the translation of what was originally intended to be
a traditional codex book into this non-linear structure nonetheless created
some complications: each paragraph looked a bit more free-standing than
it really was; a reader couldn’t simply enter and exit the text at any random
point; readers often left questions or comments on early chunks about issues
that were addressed in later parts of the text. Moreover, publishing Wark’s
text online was extraordinarily labor-intensive, as the interface required too
much manual tweaking to be readily adaptable for more general publishing
purposes.
The next phase in the Institute’s development of CommentPress was its
publication of Mitchell Stephens’s article “Holy of Holies: On the Constituents of Emptiness” (2006) as what they termed a “networked working paper,”
imagining this paper, as their blog entry announcing its publication suggested, as “small steps toward an n-dimensional reading/writing space” (Vershbow 2006b). This new experiment was in part designed to help develop
means for publishing texts that aren’t as quite so self-chunking as Wark’s
manuscript was, so that a reader could simultaneously have a sense of the

Fig. 3.3. McKenzie Wark, GAM3R 7H30RY (futureofthebook.org/gamertheory)
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text’s whole and pay close attention to its individual parts. In the design for
“Holy of Holies,” the Institute gave each paragraph its own comment stream,
allowing the comment area to the right of Stephens’s text to become dynamic,
changing as the user selects the comment icon next to each paragraph (see
fig. 3.4). Each section of the text likewise allows for more general comments,
which can be found by selecting the comment icon next to the section title;
all comments that have been made on any section can be read by clicking on
the “All Comments” tab above the comment window. Moreover, clicking on
the small icon to the right of a commenter’s name highlights the paragraph
to which the comment is attached. The 104 comments Stephens received on
the paper were by and large substantive, and they included a number of technical comments that allowed the Institute to continue developing the templates for publications with this kind of fine-grained commenting ability.
The Institute’s next such venture was in certain ways the most ambitious, and in others, the most traditional: the Institute teamed up with Lewis
Lapham of Lapham’s Quarterly to publish a commentable version of the Iraq
Study Group Report. This version of the CommentPress templates carried
over from “Holy of Holies” the ability of readers to discuss full sections of
the text as well as comment at the more fine-grained paragraph level, but
added two important innovations: first, a space for general comments about
the report as a whole, and second, and more importantly, the ability to read
comments organized not just by section but also by commenter, enabling a
reader interested in the responses of another particular reader to see those
comments as a group. The Institute followed this with a treatment of President Bush’s televised address to the nation responding to the report, interweaving the transcribed text of the address with streaming video of the
speech, opening both the content and the delivery to discussion.
Interestingly, the entire Iraq Study Group Report received a total of 92 comments, fewer than did Mitchell Stephens’s much shorter—and arguably much
less pressing—paper. The reasons in no small part have to do with the structure of the two social networks into which the texts were released: Stephens
put his paper into CommentPress as a means of presenting it to a working
group at the Center for Religion and Media at New York University, a group
organized around the discussion of texts like Stephens’s, so the technology
to some degree facilitated the interactions and exchanges members of the
group already wanted to have. However, the majority of commenters on the
paper were not affiliated with the working group but had been following Stephens’s blog, hosted by the Institute, on which he had for some months been
thinking out loud about the process and progress of his research. These read-
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ers not only were interested in the same subject matter as Stephens—as were
the members of the working group, many of whom resisted online discussion—but were ready to use the technologies to facilitate that conversation.
By contrast, Lapham’s project brought together what the site referred to as
“a quorum of informed sources (historians, generals, politicians both foreign
and domestic),” as well as a number of writers and reporters, all of whom had
a vested interest in the material, but most of whom were unaccustomed to
working in such a mediated or interactive vein. (In fact, more than a third of
the comments on the report came from one participant, novelist and political
writer Kevin Baker, who maintains an extensive web presence.) Other mitigating factors have to be considered, of course; for one thing, the Iraq Study
Group Report had, at least initially, a closed commenter base, as opposed to
Stephens’s paper, which was open to community input. Moreover, the timing of the report’s release by the study group—December 6, 2006—meant
that the Institute’s commentable version went online precariously close to
the holidays. And even worse, by the time the commentable version was
released, the Bush administration had already dismissed the report, making
discussion of its proposals a significantly less compelling exercise. I would
hold, however, that the readiness for online interaction is the most compelling reason for the relative quiet on the Iraq report’s discussion channel; Ste-

Fig. 3.4. Mitchell Stephens, “The Holy of Holies” (futureofthebook.org/mitchellstephens/
holyofholies/)
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phens’s commenters were, by and large, not just attuned to the issues he presented, but actively engaged in other online reading and writing practices,
which prepared them to be active contributors.21
All this is to say that no technology, whether CommentPress or another
system, will be a panacea; even the most ingenious new structures for publishing a text online will not automatically get any randomly selected group
talking. Technologies like these can, however, facilitate discussions among
readers who are both motivated and prepared to have them.
And academics, unsurprisingly, often want to talk. After their first successful experiments with this new format for discussion-oriented publishing,
the Institute began receiving numerous requests from academics and other
authors hoping to use the template to publish their papers. They agreed in
a few cases, helping Cathy Davidson and David Theo Goldberg (2007) publish a HASTAC (Humanities, Arts, Science, and Technology Advanced Collaboratory) working paper, as well as using a modification of the template as
the engine behind the first release of MediaCommons’s ongoing video discussion feature, In Media Res. This growing demand spurred the Institute to
compile the various hacks and templates that, to this point, they had been
tweaking manually into a releasable, documented, open-source theme easily
installable and usable with any WordPress installation. CommentPress 0.9, a
development release, was first made available to testers on July 21, 2007. The
following day, I used my web hosting provider’s one-click install function to
load a new installation of WordPress, installed and set up the CommentPress
theme, loaded in the text, and did a bit of tinkering with formatting and the
like, taking a draft of the article on which this chapter is based from a Word
document to “published” (including, arguably, founding the publisher) in
under three hours (see fig. 3.5).
The original releases of CommentPress provided two “skins” from which
users could select: one more traditionally blog-like, in which excerpts from
posts appeared in reverse-chronological order on the site’s front page, but
full post pages provided paragraph-level commenting parallel to the original
text; and one for “documents,” which presented a table of contents on the
front page linked to each of the document’s sections. In either skin, comments were readable in multiple modes: clicking on a small dialogue bubble
to the right of a paragraph revealed comments on that paragraph, while a
combination page/bubble icon to the right of a page’s title showed comments on the whole page. Readers could also browse all comments, organized either by commenter or by section of the text; browsing in this way
provided links back to the portion of the original text on which the com-

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

Texts

|

115

ments were made. In the months following the beta release of CommentPress, the Institute updated and advanced the software to release 1.4, adding features such as a widget-ready theme that allowed users to customize
the sidebar of a text quickly and easily. Moreover, because CommentPress
was released as an open-source project, users were able both to get the tool
quickly into use—it was adopted, for instance, for a web-based version of
the Ithaka Report, “University Publishing in a Digital Age” (Brown, Griffiths,
and Rascoff 2007)—and to repurpose and redistribute it in ways that could
enrich the possibilities the project presents for electronic publishing.
My experience of using CommentPress left me quite enthusiastic about
the form; I was able to get the kinds of feedback on my article draft that I
required, as well as to have a record of the responses the draft produced.
The draft received a total of fifty-nine comments, just over a third of which
were my own responses to issues raised by other readers. Those issues ranged
from the factual to the interpretative, and in every case pressed my thinking
about the article forward. In fact, though the Journal of Electronic Publishing,
which published a revised version of the article (Fitzpatrick 2007d), offered
to have it peer reviewed, I felt strongly enough about the reviews the article
had already received to stick with the open process; rather than send the finished version to blind reviewers, I republished it in CommentPress as well,
receiving another twenty-five or so comments from a second group of read-

Fig. 3.5. Kathleen Fitzpatrick, “CommentPress” (screenshot from the author’s collection)
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ers. The kinds of feedback that I received helped me clarify that article’s argument as it continued to develop into this text.22
In my experience, then, CommentPress became a useful tool not just for
quickly and engagingly publishing a text, and for seeking feedback while a
text is in draft form, but for facilitating an open mode of review. As I discussed briefly in chapter 1, Noah Wardrip-Fruin similarly used a CommentPress-derived tool to facilitate the blog-based review of the manuscript
for his book, Expressive Processing; his reflections on the process not only
pointed out that “the blog commentaries will have been through a social
process that, in some ways, will probably make me trust them more” than
the traditional blind peer reviews he also received (Wardrip-Fruin 2008),
but also that the blog-based review uncovered one of the manuscript’s weaknesses in an unexpected way. One of the reviewers, Ian Bogost, noted on his
own blog that he had trouble following the manuscript’s argument through
the series of posts that comprised it, attributing that difficulty to the blog
form’s serialized structure (Bogost 2008).23 As it turns out, however, the traditional peer reviewers noted issues in following the argument across the
text as well: “What had seemed like a confirmation of one of our early fears
about this form of review—the possibility of losing the argument’s thread—
was actually a successful identification, by the blog-based reviewers, of a
problem with the manuscript also seen by the anonymous reviewers” (Wardrip-Fruin 2009a). In the end, the blog-based review provided Wardrip-Fruin
with more feedback, and with feedback that he trusted more, based upon the
community out of which it arose.
Wardrip-Fruin also notes, however, that the preexistence of the community was an absolute necessity for this project; while the Institute for
the Future of the Book “sought to build new communities from scratch, via
widespread publicity, for their projects” such as GAM3R 7H30RY, he argued,
“this cannot be done for every scholarly publication—and a number of
fields already have existing online communities that function well, connecting thinkers from universities, industry, nonprofits, and the general public”
(Wardrip-Fruin 2009a). Making use of such an already existing community was necessary for the richness of discussion that Expressive Processing
received. Similarly, a commenter on the revised version of my article noted
that “in order to get the ‘liveliness of conversation and interaction’ required,
some kind of community has to exist. Maybe in the form of an established
scholarly web site, journal portal, or blog” (Hillesund 2007). Without such
a community available and willing to discuss published texts, interaction
will inevitably lag; one of the key tasks in building such technologically net-
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As one commenter noted in the forum, she understood why the “two-tiered
structure” was necessary to “prevent chaos,” but was unhappy with the distinction that resulted: “Grad school all over again I guess” (marthaquest
2008). The Internet hates walled gardens, and thus one of the clear challenges faced by a conversational publishing system like CommentPress is
precisely that of managing the potential for chaos in large-scale open discus-

How come only the seven women can comment in the margins?
Good conversations are messy, non-linear and complicated. The comment area, a chronological scrolling field[,] just isn’t robust enough to follow a conversation among an infinite number of participants. Seven may
even be too many. (Lessing 2008)

worked publishing environments will be maintaining the social networks
they are meant to connect.
CommentPress ran into a series of problems early in its life, however, due
in part to its dependence on the stability of the WordPress software on which
it was based, as well as its reliance on the particular developer who originally
wrote the plugin. The October 2007 release of WordPress 2.3, which heavily
revised some key aspects of the codebase, effectively broke CommentPress;
current CommentPress users were required to refrain from updating their
WordPress software, and new users were obliged to find an older release in
order to create CommentPress sites. In the meantime, however, the developer of CommentPress had moved on to another project. The Institute was
finally able to release a WordPress 2.3–compatible update for CommentPress
in January 2008, but the project’s momentum had been severely compromised in the interim. Since that time, however, CommentPress has undergone two parallel development paths: the original developer has updated the
code, re-releasing it as “digress.it,” while the Institute has, following another
successful project, overhauled the code as well, and in late 2009 released
CommentPress 3.1 (see “digress.it”).
In its most recent experiment, the Institute published the entire text of
Doris Lessing’s 1962 novel The Golden Notebook online, engaging seven
women to read and discuss the text in the margin (see fig. 3.6). This project
produced robust discussion not just among the seven primary readers, but
also among a wide range of other readers who participated in the connected
forum. This division between readers who could comment in the margins and
those who could only discuss in the forums became one of the most heated
topics under consideration; as the project announced on its front page,
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sions. And while CommentPress has gone some distance toward imagining
social interaction within and around texts, the fact that it still relies upon
scrolling text windows suggests that, though we’re beginning to solve the
larger-scale structural problems of native digital textuality, we still have miles
to go before our interactions with the screen have the ease of our interactions
with the book.24
The new kinds of interactions we need to develop affect authors as much
as readers. Authors who publish via CommentPress need to develop the hosting skills required for such a conversational publishing strategy to succeed; as
their texts are under discussion, they need to be present without being omnipresent, responding as called upon to reader comments, but without dominating and therefore closing down the discussion. As Wardrip-Fruin (2009a)
notes, “[T]he flow of blog conversation is mercilessly driven by time. While
it is possible to try to pick up threads of conversation after they have been
quiet for a few days, the results are generally much less successful than when
one responds within a day or, better yet, an hour.” Authors will therefore be
required to manage the labor involved not simply in producing the text, but

Fig. 3.6. Page from the Institute for the Future of the Book’s publication of Doris Lessing’s
The Golden Notebook (thegoldennotebook.org)
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also in publishing it and in engaging with its audience, and our expectations
with respect to faculty workload will have to reflect that labor: “[G]enerally
pursuing blog-based review with time for full conversational engagement
would require a shift in thinking around universities. It isn’t uncommon
for authors to request release time for book writing and revisions, yet it has
almost never been requested in order to participate more fully in community
peer review. I hope that will change in the future” (ibid.). As authors begin
increasingly to publish in networked environments, we won’t be quite so able
to walk away from a text in manuscript form and leave its dissemination and
discussion to others; we’ll need to commit to being present in a text, for a
time, and to engaging with the publishing process. This mode of participation is only one of the ongoing challenges involved in maintaining new digital
publishing systems once they’re built; new forms such as CommentPress will
require significant investments of labor, not just in the development, installation, and implementation of the technologies themselves or in the design and
release of texts through them, but in the post-publication maintenance of the
texts. Publishing systems like CommentPress thus won’t relieve institutions
of the infrastructural demands posed by current analog press and library systems; if anything, as I discuss in the next chapter, they’ll produce new kinds
of requirements for preservation of the texts published through them.
That said, CommentPress demonstrates the fruitfulness of reimagining the
technologies of electronic publishing in service to the social interconnections
of authors and readers. The success of the electronic publishing ventures of
the future will likely hinge on the liveliness of the conversations and interactions they produce, as well as the new writing that those interactions inspire.
CommentPress grows out of an understanding that the chief problem in creating the future of the book is not simply placing the words on the screen,
but structuring their delivery in an engaging manner; the issue of engagement, moreover, is not simply about locating the text within the technological network, but also, and primarily, about locating it within the social network. The publishing platform of the future might bring together the modes
of interaction between readers and texts that CommentPress fosters with the
modes of interaction among texts that are produced by the database-driven
scholarship of projects such as NINES. Such a platform would allow not only
for ease of reading and for engaging discussion, but also for the curation and
remix of existing texts and digital objects into more new, exciting kinds of
texts, finally resulting in a digital mode of publishing that doesn’t just rival
but indeed outdoes the codex. This new publishing structure would invite the
reader in, acknowledge that the reader’s engagement with the text is a mode
120
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of social interaction, and recognize that the reader is, in many cases, a writer
too. This publishing structure would also demonstrate an understanding that
all publication is part of an ongoing series of public conversations, conducted
in multiple time registers, across multiple texts. Making those conversations
as accessible and inviting as possible should be the goal in imagining the textual communications circuit of the future.
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Democratize the Internet Now!

“Some buddies of mine need your help with a database,” my friend said.
“I’m good at databases,” I replied. “And I like to help.”
So I found myself in a large conference room with two nervous men who wanted to know exactly how exposed
they were by the Ashley Madison leak. They wanted me to look inside the leaked data to see if I could ﬁnd any
traces of their exploits.
“I can do this,” I said.
This was several leaks ago, so a refresher: Ashley Madison is a web site that helps you have affairs. You enter
your personal information and the site lets you look at other people who have also entered their information. Then
you can make arrangements to have sex with these other people. And because it is digital, it felt anonymous,
which meant you could structure the social interactions so that no one in your immediate vicinity (spouse, children)
would ever know.
Ashley Madison is a heavily advertised digital product, and until the leak it was doing pretty well. Roughly 35
million people had signed up, and presumably more than one of them had sexual intercourse without the
knowledge of their spouses. By which I mean wives—the users were overwhelmingly men.
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Then it all went pear-shaped. One day last summer, an individual or individuals known as “The Impact Team”
determined that all of the information in the Ashley Madison database should be made public. This was a lot of
data: tens of millions of names, addresses, proﬁles, and credit card transactions. The database, in essence, was
Ashley Madison.
It felt as if a nuclear bomb had gone off in the datasphere. The ﬁles were spread through the BitTorrent network,
which meant that lots of people could easily download them; it also meant that the ﬁles were difﬁcult to suppress,
because they were so widely distributed.
I downloaded the database in anticipation of my new friends’ arrival. And while I was unimpressed by the database
itself—the typical mess of MySQL ﬁelds, with functional but hardly exemplary data modeling—I was staggered by
its scope, the fact that one big database could serve all these people looking for affairs. It was the encapsulation of
so much human desire. I poked around. Then, seeing a name I recognized, I stopped poking around. It wasn’t
worth knowing.
One of the visitors was sweating as he handed me a list of names written in pencil on the back of an envelope. I’d
never seen that before: a man in a cold, air-conditioned room sweating, slightly wild-eyed.
“I just need to know,” he said. “How bad is it?”
I started with last names.
“That’s not me,” said the other man. “That’s my brother. I’ll have to talk with him.”
We found some proﬁles, and I read them. Walks on the beach. Long nights, ﬁne wines. Nothing cruel or strange.
We also found records of credit card transactions. They’d signed up, left a trail, and it was still there. One of them
had a credit card connected to his home address. His friend shook his head. Poor bastard.
“OK,” the man said. “It’s better to know.”
Once there was a time when if you wanted to have an affair, you had to take charge of keeping it a secret. Wink
slyly at a prospective lover and receive a subtle nod in return. Leave a scented note in a mailbox. Meet at a motel
off the main route. Pay the bill in cash; never call your lover’s house. Ashley Madison’s innovation was that it took
care of all that for you. The entire come-on of the site was that it would make seamless—frictionless—something
that had previously been difﬁcult and time-consuming. All while reducing the risk.
It seemed safe and secure, but it wasn’t. Ashley Madison knew what you told it: name, email address, sometimes
a home address. It knew your credit card information, provided so that you could pursue conversations and thus
sex. It promised anonymity, but the service it delivered was sitting right in the middle of a world of transactional
processing. Thirty-ﬁve million individuals had placed responsibility for the continuance of their marriages and
relationships in the hands of a single company. Ashley Madison was a massive, centralized agglomeration of
indiscretion.
The internet was once a highly decentralized system. In the earliest days, there were no large corporations or
service providers like Ashley Madison or Facebook or Twitter, or behemoth databases to house your information. If
you wanted to join up, you plugged in a computer and found a connection through a service provider, and that was
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basically it. You were online. Your computer was a “peer” of the other computers. It was a computocracy.
When the web came along, it was the same. You wanted to say something, so you ran a web server on a
computer. You put some web pages in a folder. Your web server waited, night and day, for other computers to ask
it for pages and ﬁles, and then sent those ﬁles back over the network. The servers were still off on their own, but
now they could talk to each other.
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A TR 48 desktop computer from the 1960s. James Ball

That’s really all there is to it. It is, at its core, a wonderfully autonomous, independent, and decentralized
arrangement. Anyone can set up a web site and point to all the other web pages. Everyone is a publisher.
Everyone is a peer. That’s why it’s called a web. Individuals knit themselves together by linking to one another.
Everyone tends his or her own little epistemological garden, growing ideas from seed and sharing them with
anyone who comes by.
Yet as the web grew, the problem of ﬁnding information arose. Search engines were needed that could crawl
across the web, indexing the words in web pages; this way someone could type a word in a box and the machine
could consult its index and list the pages that matched. But once you do that successfully, you have created
something that appeals to larger forces. The search engine has power over other pages—you’re no longer a peer.
Imagine you had a huge bread machine and an enormous bag of ﬂour. You made so much bread that you gave
some away. And people came to eat the free bread, and they liked it and wanted more. They told their friends.
Free bread! People just kept coming—ten people; 100; 100,000; 100,000 million. A googol. To keep up with
demand, you ﬁnd yourself in need of not just more ﬂour, but more bread machines. Fortunately, there are
companies that are willing to pay you—not for your bread, but for the right to say, “This bread was brought to you
by…” All because you’ve done the work of getting a lot of people in one place to eat free bread. Eventually you
turn out enough loaves that you’re designing wearable technology and self-driving cars.
There were other technical demands that chipped away at the decentralized nature of the internet. All those ﬁles
spread across the web, it turned out, are a chore to manage. You need to update the copyright statement at the
bottom of every page you’ve published, because you’re in a new year. Or you need to wipe the CEO’s name from
all the pages after he resigned in the wake of a sexual harassment scandal. Doing that one page at a time would
be a real pain. At the same time, it became possible to rent access to a database on a server somewhere. To
solve this too-many-pages problem, people began to put their “content” into databases, and then publish
everything through consistent, replicable “templates.” As a result, every page on your web site—and everyone
else’s—eventually came to look roughly the same. Data went into the database via forms and came out via
templates. Content was thusly managed. To change the copyright notice across all 100,000 pages of your retro
sneaker site, you only needed to change a single line of one template. The CEO’s photo could be briskly removed
and replaced by the photo of the new, interim CEO. This was obviously a better state of affairs.
Soon the home page, which had enabled individual expressions of interest in mycology or Star Trek or bondage,
was subsumed by the blog, which brought form and chronological order to the universe of web content. Tools like
Movable Type, Blogger, and Typepad emerged, which “hosted” your content in their databases. No longer did
people tend their own digital gardens. The gardens were tended for them.
Freed from the need to build and manage their own web sites, people could do more social things with their
computers. They could talk to each other, start conversations, argue endlessly. They could leave private
messages. Many found a community. And the companies that hosted the databases found a business model.
Make the messages short, and adapt the database to manage millions of “friends” and “followers” (Friendster, then
Twitter). Make a blogging engine that allows you to post short updates and keep track of your friends (MySpace,
then Facebook). The computocracy was now something else—a Googlopoly.
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The technology that let people make web sites never went away. You can still set up a site as if it were 1995. But
culture changes, as do expectations. It takes a certain set of skills to create your own web site, populate it with
cool stuff, set up a web server, and publish your own cool-stuff web pages. I would argue that those skills should
be a basic part of living in a transparent and open culture where individuals are able to communicate on an equal
ﬁeld of play. Some fellow nerds would argue the same. But most everyone else, statistically, just uses Facebook
and plays along.
There’s an obvious connection between a decentralized internet, in which individuals create and oversee their own
digital identities, and a functioning democracy, in which we make informed choices about who rules us and how we
are ruled. Yet too few people make that link. We live in a world in which sensitive information of every conceivable
sort—ﬁnancial, sexual, medical, legal, familial, governmental—is now kept, and presumably guarded, online. It’s
guarded in gigantic treasure chests labeled “important data here.” So many plums for hackers to pluck.
If you don’t take care of yourself online, someone else will. That someone is likely not a peer but a
megacorporation that is tracking and selling your preferences in a silent auction, a government surveilling your
movements and religious afﬁliations, or a hacker collective that feels entitled to publish your sexual indelicacies.
That someone probably already is.
So what is the alternative? For starters: In a utopian vision of a better, devolved-but-more-human internet, I would
never post to your database. There’d be zillions of personal data sets, and every individual would have the
technical capacity and social resolve to share only what they wanted, plus the power to revoke information from
the commons. It’s much easier to load my thoughts into someone else’s little box and hit “Submit” (perhaps the
most well-chosen interface word of all time). But submission comes at a price. My personal information, my
ﬁnances, my family connections, my ideas—all are now in the hands of those to whom I have submitted.
The temptations of centralization are powerful. With a few employees you can make something worth a billion
dollars, as Instagram did. You don’t need to worry about advertising. You just create a situation where a larger
company sees an opportunity to insert lots of ads. People are desperate to buy places to insert lots of ads so they
can resell those places, which is what Facebook did when it bought Instagram. It bought future ad inventory. No
one is paying attention to individuals online, at least not any more. There’s no money in it. What they are looking
for is tens of millions of people all in one place, moving in one direction. If you’re Facebook, you need to get in
front of that mass of humanity; you need to deﬁne their destiny. You need centralization.
Standing against this tide of centralization is the indie web movement. (And hackers, the black hat kind and
otherwise.) Perhaps “movement” is too strong—it’s more an aesthetic of independence and decentralization. The
IndieWebCamp web page states: “When you post something on the web, it should belong to you, not a
corporation.” You should own your information and proﬁt from it. You should have your own servers. Your destiny,
which you signed over to Facebook in order to avoid learning a few lines of code, would once again be your own.
But an affair? That’s trickier. A decentralized dating system would end up being a lot like Bitcoin—confusing, brieﬂy
exciting, and overpopulated by desperate, libertarian men. And the sites would be vulnerable, hackable. But big
decentralized systems have many points of failure, rather than just one. The government could still spy on you, but
the damage would be limited. The data wouldn’t be in one place.
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I’m not proposing some sort of digital back-to-the-land, communal-living, anti-regulation paradise that does away
with food-delivery apps and secure online banking. I am an avid self-publisher and web site geek, but I also make
a living as a paid client of centralizers.
Oddly, the people most excited about peer-to-peer technologies are not hackers but bankers. “Decentralized
applications will someday surpass the world’s largest software corporations in utility, user-base, and network
valuation,” writes David Johnston, managing director of the Dapps Fund, which helps bankroll decentralized
consumer apps. There will always be money to be made in big and few. But there is also money—lots of it—in
small and many.
Think of Bitcoin, which pioneered a block chain model of ﬁnancial transactions that has been used by millions. Or
Ethereum, which raised $18 million in a single crowd-funding campaign for its secure, peer-to-peer platform for
consumer transactions. Or all those little apps on our phones—those incredible pocket supercomputers—talking to
billions of other little apps. This is how ﬁle-sharing networks already work. BitTorrent uses “trackers” to keep, well,
track of the ﬁles that people are sharing; the software functions as a tiny server. “I am here,” it says. “I have these
ﬁles, some in completeness and others in parts. I seek parts of some ﬁles as well.” And that signal goes out to one
or more trackers, and then to other clients, and in this way ﬁles are distributed. This was how the centralized
Ashley Madison database was ultimately decentralized, by force. Someone took the pirated data, zipped it up, and
made it available as one big torrent. An older, smaller internet protocol brought down a newer, larger, corporatized
database.
Making a shift to a more democratized internet won’t be easy. Once you start to rally your energies toward a more
open future, you will be shocked by the forces arrayed against you; the intransigence of the people who want to
buy and sell your information; the amorality of the hackers who play with millions of people for sport; the cold,
endemic corruption of intellectual property and patent law; the inﬁnite protections for copyright. It can get a person
down.
We could still live in that decentralized world, if we wanted to. Despite the rise of the all-seeing database, the core
of the internet remains profoundly open. I can host it from my apartment, on a machine that costs $35. You can link
to me from your site. Just the two of us. This is an age of great enterprise, no time to think small. Yet whatever
enormous explosion tears through our digital world next will come from exactly that: an individual recognizing the
potential of the small, where others see only scale.
Paul Ford is a contributing editor at the New Republic. His book about web pages will be published in 2016 by
Farrar, Straus and Giroux.
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Screen. Image. Text.
First published on Rhizome. Published in book form in Best of Rhizome 2012 by Link Editions.
I once heard Leon Botstein, the President of Bard College, compare books to stairs. “They’ve invented

the elevator,” he said, “but sometimes you still walk up.” There are countless discussions on the future of
the book—they are picked up in magazine feature articles, in trade conferences, and in academic

roundtables—and in all of these, the future of the printed word seems certain: in a generation or two, print
will become obsolete. In this age of changing habits, if print is the stairs and screens the elevator, then
what could the escalator be?

This moment in time, and the awareness of the possibilities electronic publishing grant, affect the manner
in which we relate to texts in a way that is under constant scrutiny. But images prove to be a different

problem. The separation between text and images has a long history. In fact, images have posed a

challenge for publishers from the early days of print—be it the cost of printing them; the payments for

illustrators, photographers, and designers; or simply contextualizing the images and their relation to the

text—but they have become crucial to our understanding of texts. When the Illustrated London News, the

world’s ﬁrst illustrated weekly newspaper, began publishing in 1842, the relationship between the text and
the engraved images in the paper was such a novelty that it took the weekly about a decade to stake a
hold in that era’s news distribution channels. Once it did, it became one of the most widely circulated
newspapers in Victorian Britain. The marriage of text and the engraved image marked a new level of

ﬂuency in communication via images, which does away with staples of early print day, even though the

separation between image and text lasted for many decades later, and can still be traced today. (Think,
for example, of the plate pages, where color images were glued onto the paper, so that the book or

magazine would be printed in black and white, adding the color pages later in a way that saves money on
printing, but also generates a wholly different relationship with images. These are often associated with
encyclopedias, but a large number of artist’s monographs retained this design even after color printing

became widely accessible, creating the odd text-image relationship where an artwork is described to the
most minute detail, with a comment in parenthesis directing the reader to “color plate 3,” where the
mentioned piece could be seen in glossy print.)

The generations to come of age in the days of digital publishing and reading on screens have a much

more complicated relationship with images. The human eye-brain system is capable of reading a large

number of high quality images in a matter of split seconds, and this, alongside the hand-eye coordination
—think about the pleasure of a touch screen versus inky newspaper pages—is rapidly developing to
mirror our changing habits of consuming information. So much so that the contemporary heightened

sensitivity to the way we read images can lead to an ability to, at times, ignore the quality of the images
when inserted into a text, the way our brain glides over a typo in the ﬂow of reading. The way we read

images online is only one thing these magazines deal with in the process of publishing, but it is surely an
element that dictates a large portion of the reading experience of these publications.

The endless discussions on the future of print bring up the contemporary ﬂuency with images on a
regular basis. Aside from the fact that digital publishing is often cheaper and always easier to

disseminate, many consider the role of the image in digital publishing to be a key aspect in the

contemporary experience of reading. The beneﬁts of handheld devices are considered time and again,
especially in relation to embedding a variety of image formats: slideshows, moving images, animated
GIFs, and so forth. A number of start-ups like Flyp bring screen-based reading beyond the initial

technology, and enhanced e-books are quite widely considered to be the next major option offered by

electronic reading devices.

Whereas some of the aforementioned key possibilities that publishing online presents may seem so

pertinent to contemporary art publishing, they also bring up a number of crucial issues in the relationship
between the screen, the text, and the image. In the past few years, contemporary art publishing has had
to somehow consider all of these questions—be it print publications that have to strategize their web
presence or online publications that need to carve out a place for themselves in the web’s inﬁnite
possibilities for distraction. Taking into consideration a number of web-based contemporary art

magazines, I asked editors to answer a number of questions about the way their editorial lines react to

the possibilities and restrictions of the internet environment. Questions considered things like what online

Running on Cargo
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distribution offered, the economies of attention on the internet, sourcing images online, and ﬁnally, the

relationship between print and web-based media, especially considering current tendencies of online art
publications to come out with print readers.

Distribution: The Internet’s Nuts and Bolts
“Intention follows a platform that you can deal with and afford,” says Mousse's Head of Publications

Stefano Cernuschi. Mousse is printed in newspaper form, but also has extensive online presence and

recently launched a dedicated iPad app. The distribution of print publications follows certain sets of rules
—perfect binding, for example, helps—and a number of print publications utilize the internet as another
distribution platform. Artforum and Frieze, for instance, upload each issue’s table of contents but only

make a number of articles in each issue available online for free, thus enticing readers to buy the print

magazine. Frieze uploads all older content, whereas Artforum has a unique website too, which includes

web-only features like certain reviews and the infamous Diary section.

At the early days of the internet, users became accustomed to getting things for free, content especially,
but once the ﬁrst popular sites introduced paywalls, many followed and many will trail. Online magazine

Triple Canopy recently introduced a membership system, asking its readers for $3 a month; the magazine
will still be freely accessible to non-members, but a system of remuneration is indeed being considered, a
complex idea based on a notion of community: That readers will pay for what they can get for free

because they would like to support the magazine. So what about Cernuschi’s “platform you can afford”?

Clearly, publishing online comes to a fraction of the printing costs, which is one of the obvious reasons to
go online. Another is distribution. While going viral on the internet is still a process that is a mystery to
many (not to mention the example of the somewhat unexpected online popularity of cats), web

readership, even if murky and somewhat untrackable really, can be a constant surprise that is inexistent
in a print magazine, even when considering the idea that a print product might circulate between more

than the one person who pays for it at a given store. And with online readership comes the new idea of

participation. In “The Journey West,” his editorial and declaration of intent, Thomas Lawson, the Editor-inChief of Los Angeles–based online magazine East of Borneo, explains that the magazine’s “genesis has

been long and deliberative: several years of thinking past the delights and constraints of the printed page,
and one very intense year of thinking through the actual possibilities of current online publication.” [1]

One of the publication’s stated intents is to build up an ongoing archive about Los Angeles and its cultural
scene, and one way East of Borneo found to do this is incorporate its readers. Thus, readers can upload
content to the site, contribute texts and source material, and partake in the construction of the site as a

resource. These examples take the idea of the dated notion of web 2.0 user-generated content to a level

different than Facebook, to use the obvious example. While Facebook makes its users work for it, they do
not partake in a larger Facebook community (in fact, the social network parcels out users’ sense of

community for them: a school attended, a workplace, etc.). What these publications do is harness the
user-generated labor and value (monetary or cultural) in order to create a sense of public.
What We Pay for Attention
The internet gets confusing at times. We consume enormous amounts of information online, the origins of
which we often can’t point to, except for in our browser’s history. Publishing online seems like such an

obvious choice—it’s cheap, widely accessible, and so “of our time,” to paraphrase Baudelaire’s il faut être

de son temps—but it also means that online publications are continuously ﬁghting for the reader’s

attention. Online attention is a constant battle. Apart from the trafﬁc of a site, web analytics also measure
how much time a given person will spend on this or that website. Five minutes is not bad at all. The

economy of attention online is radically different than anything known in print. “Though we all spent hours
each day scanning screens for information, what on the internet did we actually read?”[2] Ask the editors
of Triple Canopy, whose (much repeated) mantra is to “slow down the internet.” Text has a built-in

duration: we take a few milliseconds to recognize words; being image literate also means that even those
seconds may seem like much. “Slowing down the internet” seems like one way in, both textually and
visually: “Our thinking of images in relationship to economies of attention is no different than how we

consider writing,” says Triple Canopy’s Hannah Whitaker. “The photographs that we publish might require

more attention and consideration than others online. We cater to a readership that accepts expending

time and effort on a piece.” The process of contextualizing online images, among the amazing diversity of
the web, takes time. Demanding that the reader spend this time with the magazine is in fact quite
refreshing and may push the viewer to, indeed, read online.

Another possible answer to the question of what content online do we actually read is built-in to mobile

devices’ interfaces. Ironically enough, even though mobile devices are supposedly designed to keep us
company in transit (even considering the fact that Apple now advertises the iPad as a handheld device
meant mainly for people who tend to sit on the couch most of the time, and don’t want to walk over to
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their macbooks), the relatively new idea of apps actually introduces a new sense of undivided attention
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online. iOS, Apple’s operating system, does not really allow for simultaneous use of two apps. The result

is that while on our computer we always have another tab open on the browser, another program open in
the background, or another memo blinking on the calendar view, when we use the internet on our mobile
devices, we focus on the app we are using. Reading the New York Times on its dedicated app doesn’t

allow for a quick change to look at the new email that just came in without leaving the newspaper app
and switching to the email one—a decision much more conscious than that of switching tabs, for

example. The iPad, iPhone, and other handheld devices also rid themselves of the cursor, so that their
users are not really directed anywhere anymore. This is an interaction that designers are apparently

much challenged by—a way of looking at a page that is closer to reading print. Where the cursor was a
stand-in for the user’s ﬁnger, the ﬁnger is now used again, and the eye follows a part of the body rather
than an element embedded in the screen.

Now that such a screen-based platform exists, how to use it? “No one reads Mousse from cover to cover

—and I’d imagine the iPad app is the same,” says Cernuschi. “When it comes to attention, I think it is also
a derivative of the way in which information is presented graphically. We try to work with reduction—when

the quantity of textual and visual content you can upload is limitless, it gets quite difﬁcult—and we didn’t
want to be a Wikipedia kind of experience. We use one font across the range, keep the text simple, and

try to focus on the images.” Cernuschi moves on to explain, “In a way, we’re all children of the iPod.” The
act of using a touch screen is so pleasurable, such a radically different movement, scrolling with one’s

ﬁnger rather than ﬂipping through paper, that it changes the user’s interaction with the visual content.

What the editors at Mousse claim was difﬁcult in the development of the app is its boundless nature. In
print, every addition might be translated to printing costs—so physical constraints bring about the

necessity of making choices, and with it, an editorial line. Which led the editors to understand the iPad as
a reading platform—“it’s still two-dimensional,” sayd Cernuschi—and so the app is not completely based
on multimedia, even though it does include a number of videos, for example. But the shift from a printed
copy of Mousse to its iPad app is not as sweeping as one may imagine.
The Location of the Online Image
When requesting images for a print publication, some guidelines are quite clear: The digital image needs
to be 300dpi, it needs to be of a certain size, measured in inches and centimeters rather than pixels, and
(at least usually) the rights for it need to be cleared.[3] Online publishing muddles all of these. While

some of the publications contacted for this article attested that they have a photo editor or image editor
(the leap to “image editor” in order to describe publishing in the online sphere is slowly being made. As

Whitaker noted, “It points to an opening up of the ﬁeld to include the non-photographic image”), their role
is more curatorial than that of a traditional image editor. Are there any rules as to which images are

published, the way they are retrieved, and their integration in the magazines? Surely, many images are

harvested from a variety of online repository, Google Images being the obvious example. This nods to the
ﬂattening of the digital image in a complicated way. On screen, the different kinds of images—say, ﬁlm

stills, digital or analogue photography, digital renderings, and so forth—can be quite similar. While we are
becoming increasingly visually literate, few are the people who truly interact with the distinction between
the digital image and the physical print. No one is stunned anymore by the idea of a collector buying a

photograph based on an image sent to him or her via email from a gallery. The printing process—moving

from the screen to the physical object, that is—becomes a formality. In her introduction to Triple Canopy’s

issue on photography, “Black Box,” Whitaker points out the fact that a large number of the images found
online (be they images uploaded to social networks, news-related ones, or commercial photographs)
were shot digitally and uploaded to the internet, without, according to her, “so much as a passing
consideration of printing them in a physical form.”[4]

The Center for Curatorial Studies at Bard College recently introduced Red Hook, an online journal for

curatorial studies. Red Hook’s relationship with images is one example that truly considers the

magazine’s online existence and presence. In the editorial for the ﬁrst issue, its editor Tirdad Zolghadr
states, “Although this journal will certainly attempt to do justice to opportunities for revisiting traditional
hierarchies between image and text, it will be careful not to imply that language is diminishing in

comparative importance, or that the online sphere can heal old wounds. On the contrary, the idea is to

highlight and complicate an enduring hegemony in the hermeneutic food chain of online circulation.”[5]

One way to complicate those old wounds Zolghadr mentions—the text/image divide being a painful one—
is the magazine’s particular approach to images. Issue 1 is fully illustrated by one artist project: Katya

Sander’s Hard Drive, where all images accompanying the texts are automatically pulled from the web,

based on each reader’s hard drive as well as key words and themes in the articles. Red Hook does not
have an image editor, but rather, it recruits artists to think through and further explore the magazine’s
relationship to images. Zolghadr further explains, “This was not meant to delegate image-editing

responsibilities, at least not in a lazy and self-effacing way, but to avoid putting the cart before the horse.

In a curatorial context, the speciﬁc mode of knowledge production I ﬁnd the most productive is one that is
developed and tested via an imbrication of theory and practice, saying and doing—preferably though not
necessarily in tandem with artists. When Sander was invited to partake in the ﬁrst issue, the
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instrumentalization of images in a publication context—and the lack of online signposts that traditionally

steer this kind of process—was a cornerstone of the conversation.” The resulting project is refreshing—I

haven’t seen an image repeated twice in the issue—, and also confusing—the images accompanying the
texts on my screen varied from milk bottles in a crate to demonstrators in Eastern Europe, and the link to
the images' original contexts may be an interesting addition, but one that can be distracting, in that it

sends the reader back to the wilderness of online image repositories, asking him or her to make sense of
the images once those no longer have any relationship to the original text where they were encountered.
It may be an interesting exercise in decoding images, but it’s also a losing hand in the battle on online
attention.

From Print to Screen and Back Again
(from print to screen):

“When Triple Canopy was founded,” its editors recall, “the content was bounded in a box and you ‘ﬂipped’
through the pages as you would a print magazine. We hoped that this page metaphor would underline
our relationship the kind of serious content more associated with printed media—to (as we’ve often

stated) ‘slow down the internet.’ In the end, this format proved to be limiting and, ultimately, anathema to

our mission to consider the internet’s speciﬁc qualities as a form. We eventually redesigned the magazine
and scrapped the page in favor of horizontally scrolling columns. In this new format, the relationships
between image and text are more ﬂuid. A given image is seen in the context of text that comes both

before and after it and the bounds of the magazine are constrained by the size of the browser window
and by the computer's screen size, or are in other words, set by the reader.” What this description

exempliﬁes is the way in which the design of web-based art publications considers itself in face of print.

The design of numerous online art publications considers the history and tradition of print in a myriad of
nostalgic, more or less skeumorphic ways while bringing up old fears that reading habits are almost
unchangeable. Even though Triple Canopy is quite unique in its horizontal scroll, it shares a similar

attention to the print versus screen reading experience. One interesting element of which is the persisting
presence of the table of contents in web-based publications: as part of the linking culture of the internet,
the links to the other articles in the same issue are visible across the board. Another aspect of online
culture that these publications have picked up on is tagging by subject and “for further reading” tabs,
which try to anticipate the reader’s interests according with the stated themes of a given article.

Where do images fall within these design questions? Triple Canopy’s editors attest that, “One issue that
came up in the transition between the two formats [the ﬂip box and the horizontal scroll] is that you lose
the impact of a photograph when it slides onto the page rather than appearing in an instant. But, we do
have a full screen function for those images that require more white space around them.” Most other
publications have a vertical design that introduces images as sidebars or directly aligned in the text,

mainly without linking the images out or allowing for a full-screen viewing option. I would argue that this is
another remnant of print culture in the digital sphere. Considering that the content of these online

publications generally sways toward the theoretical more so than the glossy-print-magazine type, this

brings forth a relationship with images where they are more illustrative and do not require a very speciﬁc
—say, full-screen view—attention. Mousse’s Cernuschi says, “We have a complicated relationship with

images because we print in a newspaper format but we’re a ﬁne arts magazine. So we ﬂirt with this idea
of inaccurate reproduction in the ﬁrst place. The priority with images is not exactly to ‘get it,’—for that, I

think paper printing is a very honest ﬁlter: it looks cool, but not really good. On the screen, images look
much better. I would much prefer an image printed on appropriate paper than on a screen, but that’s

usually not the case. So for us it’s very different, especially considering that we can reproduce media.
You develop a so-called video still aesthetic on paper.”

(and back again):
When considering the multiplicity of valid reasons why so many contemporary art publications choose to
go online, it is quite astonishing to see how extensively they consider print as an option.[6] Take e-ﬂux

journal: It was launched by an organization that made its name and brand by being the ﬁrst to give a very

speciﬁc—and much called-for—online service. The journal, too, started in 2008 as a web-based initiative;
but it soon introduced a series of readers in book form, published in collaboration with the Berlin-based

publishing house Sternberg Press, and a print-on-demand system that allows readers and institutions to
print out full issues followed. e-ﬂux journal’s distribution system includes art institutions and bookstores

around the world, who all download a PDF generated directly from the online articles, in what is a nod to
ideas of open circulation and transmission of ideas on the internet, only in an ofﬂine, widely distributed
but still independent, version.

A number of other web-based magazines seem inclined to follow e-ﬂux journal’s direction. Triple Canopy

published a ﬁrst reader, Invalid Format, in the end of 2011. The cover of the book reads “Volume 1”—and
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indeed, the reader only covers issues 1 through 4, bringing up the amusing question of whether Triple

Running on Cargo

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

Canopy will forever chase its own tail: Will the book-form readers catch up with the online journals? And
Red Hook editor Zolghadr states that publishing a reader could be one direction for the magazine, but

according to him “we’re taking these things pedantically seriously, and are in no hurry to expand to other
media just yet. The journal will ﬁrst need to take its time to familiarize itself with its technical and
institutional speciﬁcities.”

So what does it mean to print out the internet? In the introduction to Invalid Format, the editors of Triple

Canopy discuss their initial speculations as to the possible longevity of a web-based publication: “We had
a sense of the inevitability of obsolescence—think of cassette tapes, LaserDiscs, Mosaic Netscape 0.9—
and of the need to safeguard our work being reduced to so many broken links and 404 errors.” The idea
of publishing books based on the online journal came up as a way of “artful archiving.”

Downloading, so to say, the content of these publications from the online sphere to print can also

introduce new problem of design. When taken ofﬂine, the images gain a new visual character: whereas
on the screen, all images are in color but are indiscernible in context (especially when linked out of the

speciﬁc journal—an image used in an online publication is totally different when viewed through Google

Images) and in origin, in a printed form it is tied in with the text and the design in a way that relates to the

history of publishing and to our expectations as readers in a wholly different way. Take, for example, Boris
Groys’s article, “The Weak Universalism,” in e-ﬂux journal. The piece, where Groys considers avant-

garde’s nondistinction between artists and non-artists, is accompanied by a number of images, like a

photograph of Kasimir Malevich teaching a class, a painting by Kandinsky, and a screenshot of Andy

Warhol’s Facebook page (“Sign up for Facebook to connect with Andy Warhol!”). The randomness of the
screenshot may seem more intentional in print—in the print version of that issue, for example, it sits on
the same spread as a still from Empire—and it loses its interconnected nature that it may have with its

online home (imagine reading that article on one browser tab while keeping Facebook open in another

tab). And, unlike traditional print, where a screenshot or a video still may be of visibly lesser quality than a
high-resolution photograph of a Kandinsky, the printed versions of online art publications tend to retain

the ﬂattened-out, non-hierarchical nature of the image as it was seen online. But whether images printed
in poor quality, off the internet, become simply signiﬁers or rather, an “aesthetic of screenshots,” remains
with the reader.

To end at the beginning, let me bring up the question of the escalator one more time. Unlike an elevator
or stairs, which can be featured in private homes or apartment buildings, an escalator is generally

inherently public. It’s not the exact middle ground between the stairs and the elevator because it picks up
on certain elements of both while remaining a different variant of them as a mode of transport. Like the
stairs, it considers only the human body (it will barely tolerate a baby carriage or luggage); and like the
elevator, it has a built-in sense of pace. It seems pertinent here that the escalator is a trope of public
space—train stations, airport, department stores, and so forth. What are the needs of the escalator

riders? It allows them the possibility of cutting distances short while eliminating the sense of a group that
an elevator may create.

The speciﬁcities of contemporary art publishing initiatives online may echo the escalator at times, while
also embodying certain characteristics of the stairs and the elevator. We are only getting more imagesavvy with time, which confuses and collides the relationship between text and images. The current
decade is a very particular one in the history of publishing, as it will be full of moments that will be

declared to be decisive for the “fate of the book.” And maybe books are like taking the stairs—it may be

old-fashioned, but still seems natural, and our brain-eye coordination is accustomed to it in a way similar

to how quickly toddlers learn to crawl and walk up and down stairs. But the elevator? Standing in a slowmoving elevator seems more nerve wrecking than walking up the stairs. This is what reading an old ebook will be like one day. The need for constant reinvention in digital publishing calls for a certain
ﬂexibility, and one that online art publications seem to be offering simply by the sheer fact of their

constant consideration of what publishing online means. A hybrid model of print-to-screen-and-back-

again might teach us much about our relationship with images, which will deﬁne and shape the history of
art and the way it is taught and written about in coming years. This might just be the equivalent of the

possibility to run up or down the escalator in the opposite direction than it is heading. It’s possible, even if
exhausting. But sometimes, you just want to stand there on the escalator and see the ground distance
itself from you while you take in the view.

notes

[1] See Thomas Lawson introduction-cum-editorial statement, “The Journey West,” on East of Borneo
(October 10, 2010).

[2] See Triple Canopy’s editors’ article, “The Binder and the Server,” at the College Art Association’s Art
Journal (vol. 70, n. 2: winter 2011), 40–57.
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[3] The “wild west” of online reproduction and intellectual property rights in the internet environment is an
incredibly complex subject that is currently tackled by people in many ﬁelds in a constant attempt to

deﬁne it for themselves at the moment. The question of best practices for online reproduction and online
intellectual property rights is too large to consider seriously here and the literature about it is slowly
building.

[4] Whitaker’s introduction deals with the space of photography in contemporary society a way that the

elusive terminology of “images” (therefore converting all photographs, illustrative drawings, ﬁlm stills, and
so forth to one all-encompassing class—which can mainly be characterized by the fact that the people

who view it do not often think about those images’ origins) in a way this article could never do. See her
essay, “A Note on Black Box,” in Triple Canopy, issue 12.

[5] See Zolghadr’s editorial, “Notes from the Editor,” in Red Hook, issue 1.
[6] The idea of the possible obsolescence of online media and the fact that technology seems to be
developing at a pace much more rapid than the pace of editorial decision is cheekily picked up by

Zolghadr in his editorial: “Curatorial education aside, a second moving target here, one that is at least as
mystifying, perhaps even more so, is the new ﬁeld of online publishing. This is where you get an even
clearer sense of the privilege and vertigo of inhabiting a historical threshold, leading to a constant

suspicion that you’re missing key conversations unfolding concurrently all around you, coupled with yet

another nagging suspicion, that much of your eagerness and anxiety will be considered quaint only a few
years from now.”

May 2012 Filed under Rhizome, internet, e-ﬂux, Triple Canopy, Mousse, East of Borneo, Red Hook, longread
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Case Study:
Gossip as Communication System
Sarah Hamerman
July 11, 2017
Gossip is a historically maligned form of communication, frequently cast as idle, feminized
chatter in contrast to the masculine public sphere. But gossip’s bad reputation speaks to
its power. Through its rapid spread and the instability of its content, gossip, as public
secret, calls into question established social hierarchies and ways of knowing. Perhaps
the oldest form of ‘social networking,’ gossip’s ubiquity is made more apparent today by
viral scandals and security breaches—though its flows are now more constrained by the
networks of power it bristles against. A growing chorus of artists, scholars and writers
have recognized gossip’s significance and investigated it as a positive social force—one
whose work lies not in fixing truths but in performing the daily maintenance of our
interpersonal relationships.
In her essay ‘WitchHunt,’ for Tank magazine, artist Hannah Black frames gossip both as
a language of female resistance and as an indispensable form of emotional labor. She
writes: “Hatred of gossip is hatred of women talking to each other—it is generally women
who do this work of love…. Communities of gossips nurse each other through the
degradations that partners, bosses and families inflict on us.” For marginalized people,
gossip has a dual function: it works to both affirm communal bonds and unsettle the
positions of those in power.
Architect and scholar Keller Easterling also examines the ways that gossip and rumor can
function as destabilizing forces in her book Extrastatecraft. She notes their effects on
politics, citing the impact of the false rumor that Barack Obama is a Muslim. For
Easterling, the content of gossip is less significant than the way that content behaves; she
writes, “what must be designed is not only the content, but also the bounce of the rumor—
its active forms.”
In anthropological studies during the 1960s and 1970s, a focus on gossip and rumor
emphasized the ways that information is transmitted in social networks, shifting the field
away from a focus on ‘universal’ social structures. These networkbased studies drew a

305

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’
variety of conclusions. For instance, Nate Epstein’s 1969 study of gossip within an African

township examined how it secured the social standing of elite members of the society.
Writing in 1967, Robert Paine defined gossip as ‘information management’: a mode of
informal communication leveraged to advance and protect individual interests.
These anthropological studies were a key inspiration for Ulises Carrión’s 1981 work
Gossip, Scandal, and Good Manners. In the preliminary notes to the project, Carrión
states that his goal is ‘not gossip as art, but art as gossip.’ He recruited ten collaborators
to spread several bits of concocted gossip about himself throughout the city of Amsterdam
over the course of a few months; the collaborators were given notebooks in which to
record their findings and track the spread of the gossip. Interestingly, Carrión’s
collaborators reported difficulty in spreading the gossip—either because it was not
believable, because it might be upsetting, or because they simply forgot to pass it on.
Carrión presented the results of his experiment in an academicstyle lecture at the
University of Amsterdam, intermingling semiotic and scholarly theories with the recounting
of Hollywood scandals. The seriousness of the format was intended to contrast the
supposed frivolity of the topic at hand. He defined gossip as an erratic, informal and
collectivelycreated communication system that transcends the limitations of the individual
artist and the artistic work. While such a concept of “art as gossip” might seem endemic to
our current context of pervasive social networks, it was equally relevant to Carrión’s era,
in which communications technologies—from video cameras to the first personal
computers—were rapidly evolving. Likewise, the international network of Mail Art
functioned as an expansive alternative to the gallery system in the 1970s and early 1980s.
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Carrión’s work on gossip is echoed by other artists’ investigations, in which gossip

frequently functions as a tactic, rather than an object of study. Lee Lozano, who famously
‘dropped out’ of the art world in 1969, juxtaposed informal communication to the strictures
of the gallery system with her Dialogue Piece of that same year. Lozano invited her
interlocutors—friends with whom she would have otherwise interacted in public art
settings—to have private dialogues in her loft. The informal and ephemeral nature of
these chats contrasted with the ways discourse is leveraged for social capital in
institutional settings. Lozano stated that the dialogues were not intended as ‘works,’ but
as joyous social occasions in their own right.
In 2013, the artist and author Pablo Helguera invited close family, friends and professional
contacts, as well as 25 attendees of the work’s opening, to participate in his piece Vita Vel
Regula, a work that also uses personal communication as a disseminating force.
Translated into English as The Rules Of Life, the piece is a game in which participants
were given sealed envelopes with specific opening dates and instructions. Slated to end
in 2097, the piece’s extended timeframe subverts the public ritual of gallery display by
deferring the unveiling of the sealed, personalized secrets. It also calls into question the
longevity of social networks at a time when so much communication is predicated on
immediacy.
Contemporary Swiss artist Ramaya Tegegne has explored gossip in a number of projects,
such as the visual essay and performance series Bzzz Bzzz Bzzz (20142017) and the
recent zine Liquid Autist. The zine takes its title from a 2013 exhibition also called Liquid
Autist, organized by artistcurator Daniel Keller, that included only male artists (including
Keller himself). The show sparked a lengthy Facebook debate from an allfemale artists’
Facebook group that challenged the show’s blatant exclusiveness. Tegegne translated
screenshots of the thread into a zine for a 2017 exhibition and performance at First
Continent Gallery in Baltimore, thus documenting and recirculating an intellectually thorny
and compelling instance of ‘callout culture’ within the art world. This outragefueled gossip
is an effective means of critiquing oppression and seeking visibility, but callout culture is a
doubleedged sword: It often bolsters a fragmented political culture in which blocking
usurps consensus as an endpoint.
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In a piece entitled Un Diagrama Familiar, the artist and journalist Jaime Serra stuck to the
interactions of his personal network, using data to construct a portrait of the evolution of
his family’s relationships over time. Serra adopted the visual language of infographics to
map the daily communications of his immediate family between 2011 and 2014. The X
and Y axes in the graphic indicate emotional vs. intellectual communication, and the
thickness of the lines indicate the length of the interaction.
Diagrams also figure into Carrión’s examination of gossip. In one of the most unique
aspects of Gossip, Scandal, and Good Manners, a series of handdrawn charts
distinguish gossip from related forms of communication, like rumor, scandal, and slander.
In one series, he defines gossip as an information chain, while rumor is defined by
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series of diagrams examines the directionality of each information structure: gossip

displays a free evolution, rumor shows chaotic progress, scandal is marked by intensity
radiation, and slander is a concentrated effort. A further series depicts the four modes
metaphorically: gossip as undulating reference, rumor as rotating joint, scandal as positive
weight, and slander as precision bomb.
Carrión lifts the diagrammatic presentation mode from the social sciences in order to
perform a poetic and openended investigation of informal communication systems.
However, Carrión’s neat taxonomy of gossip may lose relevance today, as digital networks
collapse distinctions between private chatter and public broadcasting while rapidly
intensifying information’s flow. Gossip has always functioned as a makingpublic of private
information, but these indiscretions are now not only circulated among peers, they are
also surveilled and archived by systems far beyond our reach. The pleasure in gossip’s
telling had been accompanied, if not by a certainty of its destination, at least by a
knowledge of its relative ephemerality. Gossip’s record now lies not in marginalia but in
server farms.
Today, the decentralized and overlapping structure of digital information, ensnared by
dominant corporate platforms and contentpromoting algorithms, is a far cry from the
persontoperson whispering implied by Carrión’s diagrams. The term ‘gossip’ has
perhaps even been replaced by counterpart digitalnative buzzwords such as ‘fake news’
and ‘viral content.’ Similarly, the troll has emerged as a toxic—and stereotypically male—
breed of online gossip; a troll’s primary weapons are his abilities to disrupt discourse and
circulate shame. Meanwhile, callout culture has arisen as a powerful but contested form of
resistance on social media for marginalized communities. The same incendiary tone of
callouts is used as a lure in countless clickbait articles, reflecting a media ecology in which
the performative work of online activism and the profitseeking motives of content farms
enter into a tightening feedback loop. Both trolling and callouts reflect a blurring of gossip
into scandal in online environments.
For artists such as Lozano, Carrión, and Helguera, gossip’s intimate networks functioned
as an ‘outside’ to the codified discourses of commercial, political, or artistic institutions.
This outsider status has for centuries secured gossip’s power to subvert established
knowledge and to bind marginalized communities. As gossip becomes deeply embedded
within technocapitalist information flows, it loses its outsider status, but not its radical
potential. Gossip, slander, and other impolite forms have woven themselves into the heart
of today’s strange geopolitics, and may produce asyetunforeseen effects. Such an
environment demands fluency both in performing gossip and in interpreting it.
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Sarah Hamerman is an art librarian and writer based in Brooklyn, NY. She currently works
at the MoMA Library and the Whitney Museum Library.
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recommendations are responsible for helping more than a

because of the scale of the platform. “YouTube

This recommendation engine poses a diﬃcult task, simply

poured—with only a few making it onto a person’s screen.

is basically a funnel through which every YouTube video is

search history, viewing history, and other data.* The algorithm

recommendation algorithm, which takes into account a user’s

The videos that surface on the app are generated by YouTube’s

conceived with them in mind.

across a digital ecosystem populated by countless videos—all

designed for use on a phone or tablet, kids can tap their way

the target audience’s age. And because the mobile app is

version of the original video blogging site, with videos ﬁltered by

of YouTube Kids, an app that’s essentially a stripped-down

If you don’t have a 3-year-old in your life, you may not be aware

preschoolers, several developmental psychologists told me.

begins to explain the popularity of YouTube among toddlers and

so much about the behavior of a very small human. It also

They just want to be in charge! This desire for autonomy clariﬁes

started peeling and is therefore worthless to me now.)

that one, which looks identical in every way but which you just

the tantrums and absurd demands. (No, I want this banana, not

Toddlers crave power. Too bad for them, they have none. Hence
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will click.

includes many hours of video uploaded to the site every second

their stuﬀ. When they do, YouTube’s algorithm takes notice,

what’s most popular, then mimic it, hoping that kids will click on

same kinds of videos over and over. Videomakers take notice of

And here’s where the ouroboros factor comes in: Kids watch the

relevant videos—all while knowing how to ignore the noise.

trove of content and instantly identify the freshest and most

algorithm has to continuously sift through a mind-boggling

worthwhile is “extremely challenging,” they wrote, because the

https://www.theatlantic.com/technology/archive/2017/07/what-youtube-reveals-about-the-toddler-mind/534765/

starting to come out.”

seeing some research into apps and touchscreens. It’s just

of Wisconsin-Madison. “In the last year or so, we’re actually

development in the School of Human Ecology at the University

this,” says Heather Kirkorian, an assistant professor of human

“Up until very recently, surprisingly few people were looking at

But what does it reveal?

of window into a child’s psyche.

reﬂection of what kids want. In this way, it opens a special kind

something else. The YouTube app, in other words, is a giant

right down to the second they lose interest and choose to tap on

children want to see. Kids are actually selecting it themselves,

oﬀering programming that’s very speciﬁcally tailored to what

that kind of stuﬀ. Viewed a certain way, YouTube Kids is

and for the longest periods of time?—then sends you more of

ﬁnd engaging—what sorts of videos do you watch most often,

bubbles are made. A little bit of computer code tracks what you

This is, in essence, how all algorithms work. It’s how ﬁlter

video makers keep making those kinds of videos—hoping kids

YouTube, wrote in a 2016 paper about the algorithm. That

of every day. Making a recommendation system that’s

them, and keep being oﬀered more of the same. Which means

growing corpus of videos,” researchers at Google, which owns
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and recommends those videos to kids. Kids keep clicking on
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kid songs are inescapable.

anthem, and ChuChu TV’s dynamic interpretations of popular

nursery rhymes. “Daddy Finger” is basically the YouTube Kids

plus clips from television shows like Peppa Pig, and sing-along

You can ﬁnd some high-quality animation on YouTube Kids,

billion times, according to YouTube’s count:

history. This video, for example, has been viewed more than 2.3

Kids’ videos are among the most watched content in YouTube
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that’s logged more than 25 million views, for example:

Here’s a video from the YouTube Kids vloggers Toys Unlimited

Kids go nuts for these things.

away layers of slime or Play-Doh to reveal a hidden ﬁgurine.

various toys, often by pulling them out of plastic eggs or peeling

are just what they sound like: Adults narrate as they play with

demonstrations like surprise-egg videos are huge. These videos

Many of the most popular videos have an amateur feel. Toy
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2 years old to 4 years old.

director of the Center on Media and Child Health. “In many
7/15

program, too—a spin-oﬀ of Mr. Rogers’s—aimed at viewers aged

professor of pediatrics at Harvard Medical School and the

minutes of phone time to play with the Daniel Tiger’s

Neighborhood, a toddler or preschooler might be oﬀered 28

being treated to a 28-minute episode of Mr. Rogers’s

apps like YouTube Kids the screentime option du jour. Instead of

cable television en masse are now having babies, which makes

mobile internet age, the same millennials who have ditched

It makes sense that researchers have begun to take notice. In the

“Something about the act of choosing ...
makes a diﬀerence for little kids.”

they’re using, and so on.

use mobile apps—how many hours they’re spending, which apps

respond to television. Now they’re examining the way children

watching. For decades, researchers have looked at how kids

program, in part to keep the attention of the young children

Street, which introduced short segments within a longer

Rich and others compare the app to predecessors like Sesame

half-hour or hour broadcast program can be.”

young child—just by virtue of its length—than something like a

ways YouTube Kids is better suited to the attention span of a

The Algorithm That Makes Preschoolers Obsessed With YouTube Kids - The Atlantic

Neighborhood app. Daniel Tiger’s Neighborhood is a television

1/23/2018

“It’s sort of like rapid-ﬁre channel surﬁng,” says Michael Rich, a

in charge, even in superﬁcial ways.

power. They get to choose what they watch. And kids love being

tap into a whole internet’s worth of plastic eggs and perceived

ﬁgurines has been viewed 550 million times.) And they let kids

pressing sparkly Play-Doh onto chintzy Disney princess

videos are basically toy commercials. (This video of a person

University. In addition to surprises being fun, many of the

director of the Children’s Digital Media Center at Georgetown

That’s sort of how all of us operate,” says Sandra Calvert, the

see why kids like them. “Who doesn’t want to get a surprise?

The vague weirdness of these videos aside, it’s actually easy to
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diﬀerence.”

YouTube Kids video, but their takeaway is apt to be much

that are in that sweet spot.”

transfer information this way. She and her colleagues found

pressing a spacebar.

“interactivity,” but in one experiment it was an act as simple as

Researchers at diﬀerent institutions have diﬀerent deﬁnitions of

interactivity helps children retain information better.

researchers, too, have found that incorporating some sort of

with an app versus when they were just watching a screen. Other

learned—even kids under 2 years old—when they could interact

https://www.theatlantic.com/technology/archive/2017/07/what-youtube-reveals-about-the-toddler-mind/534765/

Ice cream!) Around the 18-month mark, many toddlers develop

about relatively narrow interests. (Elephants! Trains! The moon!

Young kids are also just predisposed to becoming obsessive

between actions and consequences.”

major driver for a story. They don’t often understand the link

story. Kids often don’t understand people’s motives, and that’s a

issue, so they’ll repeatedly look at it so they can understand the

Calvert, of Georgetown. “Some of that is a comprehension

“Children like to watch the same thing over and over,” says

rewarding, so they’re likely to pick the information or videos

much of a role interactivity plays in helping a young child

striking learning diﬀerences among what young children

says. “We know the act of learning new information is

to interact in a way that meets their learning goals,” Kirkorian

opportunity to choose what they’re watching, then they’re likely

on-demand programming and apps. “If they have the

unusual—at least not since the age of VCRs and, subsequently,

would recite the movie on long car rides. Apparently, this is not

watched the Dumbo VHS so many times as a little kid that I

over and over and over again until they really understand it. I

Kirkorian’s lab designed a series of experiments to see how

connections between what’s happening onscreen and oﬀscreen.

let’s say—kids under 3 years old actually can make strong

experience becomes interactive—Facetiming with Grandmère,

Researchers recently discovered that when a screentime

reached similar conclusions, with a few notable exceptions.

screen and applying it to real-life situations. Many studies have

have diﬃculty taking information relayed to them through a

One idea is that kids, especially, like to watch the same things

kids,” Kirkorian says. “The speculative part is why that makes a

year-old might both like watching Daniel Tiger, or the same

diﬀerent, Kirkorian told me. Children under the age of 3 tend to

having some kind of agency, that makes a diﬀerence for little

groups, as far researchers are concerned. A 2-year-old and a 4-
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“So there does seem to be something about the act of choosing,
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But toddlers and preschoolers are actually pretty separate
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more advertising dollars for them. Here’s a video by Toys
AndMe that’s logged more than 125 million views since it was
posted in September 2016:

and the involvement of a caregiver to help contextualize what’s

on screen. But questions about how the algorithm works also

play a role. It’s not clear, for instance, how heavily YouTube

engine. If a kid binge-watches a bunch of videos that are lower
https://www.theatlantic.com/technology/archive/2017/07/what-youtube-reveals-about-the-toddler-mind/534765/

are viewed as many times as possible—more views translate into

valuable educational tool. Obviously, it depends on the video

weighs previous watching behaviors in its recommendation

countless hours trying to game the algorithm so that their videos

At the same time, the creators of YouTube Kids videos spend

and anytime they want it, which is incredibly unique.”

gives each child and family more of the type of content they love

being selected for you at a speciﬁed time, the YouTube Kids app

spokesperson. “So unlike traditional TV, where the content is

app via the algorithm,” said Nina Knight, a YouTube

“The available content is not curated but rather ﬁltered into the

guns, Today reported.

Mouse-esque characters shooting one another in the head with

YouTube Kids last year featured a video that showed Mickey

told me. Quality control has still been an issue, however.

the app for inappropriate content, a spokesperson for YouTube

watch. The only human input on YouTube’s side is to monitor

Researchers diﬀer on the degree to which YouTube Kids is a

“Interactivity is not always a good thing,” she added.

constructed.”

learning from these videos since they are not clearly

“I have not tested it, but it seems unlikely that children are

really like: things being enclosed and unwrapped,” she told me.

fast-paced and they include something that young children

developmental psychologist at Georgetown. “They are relatively

Even the surprise-egg craze isn’t really novel, says Rachel Barr, a

environment really is from other forms of play.

how much they’re learning—or how diﬀerent the app

thumbnail of a video because they recognize it, it’s hard to say

presents a research challenge, however. If kids are just tapping a

cartoon character or topic they’re already drawn to. This

There isn’t a human handpicking the best videos for kids to

programming?

Which is part of why kids using apps like YouTube Kids often

select videos that portray familiar concepts—ones that feature a

ﬁlter bubble where they’ll only see similarly low-quality

associate professor of psychology at Vanderbilt University.
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quality in terms of learning potential, are they then stuck in a
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“extremely intense interests,” says Georgene Troseth, an
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go viral. Make enough of these things and you start to get a

There are other key strategies for making a YouTube Kids video

lot of Paw Patrol.”

for you,” she says. “Trending right now is Paw Patrol, so we do a

from that classiﬁcation at their peril. “Honestly, YouTube picks

channel has had a hit video on a given topic—videomakers stray

colors, or shapes, or whatever else—and especially once a

13/15
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Related Video

complexities of living in a highly networked on-demand world.

that a certain channel is a source of videos about slime, or

video for the umpteenth time, the long-term implications for

gets from tapping a screen, or watching The Bing Bong Song

informational environments. Beyond the thrill a preschooler

developing new expectations about narrative structure and

In other words, the youngest generation of app users is

else makes. It’s also making your own thing.”

of interactivity, it’s no longer just consuming what somebody

Calvert, of the Children’s Digital Media Center. “But in the age

who are reading more books are more imaginative,” says

about storytelling. “There’s a rich set of literature showing kids

in the mobile internet age will change the way children think

The other thing people don’t yet understand is how growing up

competition. And, honestly, nobody really understands it. ”

you more,” she added, “But I don’t want to introduce

sense of what children want to see, she says. “I wish I could tell

The Algorithm That Makes Preschoolers Obsessed With YouTube Kids - The Atlantic

cellphone-toting toddlers are tangled up with all the other
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What she means is, once YouTube’s algorithm has determined

between themes.”

make videos full-time. “You can’t really jump back and forth

Toys Unlimited, and a former ICU nurse who quit her job to

Nathalie Clark, the co-creator of a similarly popular channel,

“You have to do what the algorithm wants for you,” says
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Making the Memorial
Maya Lin (The New York Review of Books, 2 November, 2000)
It’s taken me years to be able to discuss the making of the Vietnam Veterans Memorial, partly because I
needed to move past it and partly because I had forgotten the process of getting it built. I would not discuss
the controversy surrounding its construction and it wasn’t until I saw the documentary Maya Lin: A Strong
Clear Vision that I was able to remember that time in my life. But I wrote the body of this essay just as the
memorial was being completed—in the fall of 1982. Then I put it away…until now.
—M.L.
I think the most important aspect of the design of the Vietnam Veterans Memorial was that I had originally
designed it for a class I was taking at Yale and not for the competition. In that sense, I had designed it for
me—or, more exactly, for what I believed it should be. I never tried to second-guess a jury. And it wasn’t
until after I had completed the design that I decided to enter it in the competition.
The design emerged from an architectural seminar I was taking during my senior year. The initial idea of a
memorial had come from a notice posted at the school announcing a competition for a Vietnam veterans
memorial. The class, which was on funereal architecture, had spent the semester studying how people,
through the built form, express their attitudes toward death. As a class, we thought the memorial was an
appropriate design idea for our program, so we adopted it as our final design project.
At that point, not much was known about the actual competition, so for the first half of the assignment we
were left without concrete directions for what “they” were looking for or even who “they” were. Instead,
we had to determine for ourselves what a Vietnam memorial should be. Since a previous project had been
to design a memorial for World War III, I had already begun to ask the simple questions: What exactly is a
memorial? What should it do?
My design for a World War III memorial was a tomblike underground structure that I deliberately made to
be a very futile and frustrating experience. I remember the professor of the class coming up to me
afterward, saying quite angrily, “If I had a brother who died in that war, I would never want to visit this
memorial.” I was somewhat puzzled that he didn’t quite understand that World War III would be of such
devastation that none of us would be around to visit any memorial, and that my design was instead a prewar commentary. In asking myself what a memorial to a third world war would be, I came up with a
political statement that was meant as a deterrent.
I had studied earlier monuments and memorials while designing that memorial and I continued this
research for the design of the Vietnam memorial. As I did more research on monuments, I realized most
carried larger, more general messages about a leader’s victory or accomplishments rather than the lives lost.
In fact, at the national level, individual lives were very seldom dealt with, until you arrived at the
memorials for World War I. Many of these memorials included the names of those killed. Partly it was a
practical need to list those whose bodies could not be identified—since dog tags as identification had not
yet been adopted and, owing to the nature of the warfare, many killed were not identifiable—but I think as
well the listing of names reflected a response by these designers to the horrors of World War I, to the
immense loss of life.
The images of these monuments were extremely moving. They captured emotionally what I felt memorials
should be: honest about the reality of war, about the loss of life in war, and about remembering those who
served and especially those who died.
I made a conscious decision not to do any specific research on the Vietnam War and the political turmoil
surrounding it. I felt that the politics had eclipsed the veterans, their service, and their lives. I wanted to
create a memorial that everyone would be able to respond to, regardless of whether one thought our country
should or should not have participated in the war. The power of a name was very much with me at the time,
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partly because of the Memorial Rotunda at Yale. In Woolsey Hall, the walls are inscribed with the names
of all the Yale alumni who have been killed in wars. I had never been able to resist touching the names cut
into these marble walls, and no matter how busy or crowded the place is, a sense of quiet, a reverence,
always surrounds those names. Throughout my freshman and sophomore years, the stonecutters were
carving in by hand the names of those killed in the Vietnam War, and I think it left a lasting impression on
me…the sense of the power of a name.
One memorial I came across also made a strong impression on me. It was a monument to the missing
soldiers of the World War I Battle of the Somme by Sir Edwin Lutyens in Thiepval, France. The monument
includes more than 100,000 names of people who were listed as missing because, without ID tags, it was
impossible to identify the dead. (The cemetery contains the bodies of 70,000 dead.) To walk past those
names and realize those lost lives—the effect of that is the strength of the design. This memorial
acknowledged those lives without focusing on the war or on creating a political statement of victory or loss.
This apolitical approach became the essential aim of my design; I did not want to civilize war by glorifying
it or by forgetting the sacrifices involved. The price of human life in war should always be clearly
remembered.
But on a personal level, I wanted to focus on the nature of accepting and coming to terms with a loved
one’s death. Simple as it may seem, I remember feeling that accepting a person’s death is the first step in
being able to overcome that loss.
I felt that as a culture we were extremely youth-oriented and not willing or able to accept death or dying as
a part of life. The rites of mourning, which in more primitive and older cultures were very much a part of
life, have been suppressed in our modern times. In the design of the memorial, a fundamental goal was to
be honest about death, since we must accept that loss in order to begin to overcome it. The pain of the loss
will always be there, it will always hurt, but we must acknowledge the death in order to move on.
What then would bring back the memory of a person? A specific object or image would be limiting. A
realistic sculpture would be only one interpretation of that time. I wanted something that all people could
relate to on a personal level. At this time I had as yet no form, no specific artistic image.
The use of names was a way to bring back everything someone could remember about a person. The
strength in a name is something that has always made me wonder at the “abstraction” of the design; the
ability of a name to bring back every single memory you have of that per-son is far more realistic and
specific and much more comprehensive than a still photograph, which captures a specific moment in time
or a single event or a generalized image that may or may not be moving for all who have connections to
that time.
Then someone in the class received the design program, which stated the basic philosophy of the
memorial’s design and also its requirements: all the names of those missing and killed (57,000) must be a
part of the memorial; the design must be apolitical, harmonious with the site, and conciliatory.
These were all the thoughts that were in my mind before I went to see the site.
Without having seen it, I couldn’t design the memorial, so a few of us traveled to Washington, D.C., and it
was at the site that the idea for the design took shape. The site was a beautiful park surrounded by trees,
with traffic and noise coming from one side—Constitution Avenue.
I had a simple impulse to cut into the earth.
I imagined taking a knife and cutting into the earth, opening it up, an initial violence and pain that in time
would heal. The grass would grow back, but the initial cut would remain a pure flat surface in the earth
with a polished, mirrored surface, much like the surface on a geode when you cut it and polish the edge.
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The need for the names to be on the memorial would become the memorial; there was no need to embellish
the design further. The people and their names would allow everyone to respond and remember.
It would be an interface, between our world and the quieter, darker, more peaceful world beyond. I chose
black granite in order to make the surface reflective and peaceful. I never looked at the memorial as a wall,
an object, but as an edge to the earth, an opened side. The mirrored effect would double the size of the park,
creating two worlds, one we are a part of and one we cannot enter. The two walls were positioned so that
one pointed to the Lincoln Memorial and the other pointed to the Washington Monument. By linking these
two strong symbols for the country, I wanted to create a unity between the nation’s past and present.
The idea of destroying the park to create something that by its very nature should commemorate life
seemed hypocritical, nor was it in my nature. I wanted my design to work with the land, to make something
with the site, not to fight it or dominate it. I see my works and their relationship to the landscape as being
an additive rather than a combative process.
On our return to Yale, I quickly sketched my idea up, and it almost seemed too simple, too little. I toyed
with adding some large flat slabs that would appear to lead into the memorial, but they didn’t belong. The
image was so simple that anything added to it began to detract from it.
I always wanted the names to be chronological, to make it so that those who served and returned from the
war could find their place in the memorial. I initially had the names beginning on the left side and ending
on the right. In a preliminary critique, a professor asked what importance that left for the apex, and I, too,
thought it was a weak point, so I changed the design for the final critique. Now the chronological sequence
began and ended at the apex so that the time line would circle back to itself and close the sequence. A
progression in time is memorialized. The design is not just a list of the dead. To find one name, chances are
you will see the others close by, and you will see yourself reflected through them.
The memorial was designed before I decided to enter the competition. I didn’t even consider that it might
win. When I submitted the project, I had the greatest difficulty trying to describe it in just one page. It took
longer, in fact, to write the statement that I felt was needed to accompany the required drawings than to
design the memorial. The description was critical to understanding the design since the memorial worked
more on an emotional level than a formal level.
Coincidentally, at the time, I was taking a course with Professor Vincent Scully, in which he focused, just
happened to focus, on the same memorial I had been so moved by—the Lutyens memorial to the missing.
Professor Scully described one’s experience of that piece as a passage or journey through a yawning
archway. As he described it, it resembled a gaping scream; after you passed through, you were left looking
out on a simple graveyard with the crosses and tombstones of the French and the English. It was a journey
to an awareness of immeasurable loss, with the names of the missing carved on every surface of this
immense archway.
I started writing furiously in Scully’s class. I think he has always been puzzled by my connection to the
Lutyens memorial. Formally the two memorials could not be more different. But for me, the experiences of
these two memorials describe a similar passage to an awareness about loss.
The competition required drawings, along with the option to include a written description. As the deadline
for submission approached, I created a series of simple drawings. The only thing left was to complete the
essay, which I instinctively knew was the only way to get anyone to understand the design, the form of
which was deceptively simple. I kept reworking and reediting the final description. I actually never quite
finished it. I ended up at the last minute writing freehand directly onto the presentation boards (you can see
a few misprints on the actual page), and then I sent the project in, never expecting to hear about it again.
The drawings were in soft pastels, very mysterious, very painterly, and not at all typical of architectural
drawings. One of the comments made by a juror was “He must really know what he is doing to dare to do
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something so naive” (italics mine). But ultimately, I think it was the written description that convinced the
jurors to select my design.
On my last day of classes my roommate, Liz Perry, came to retrieve me from one of my classes, telling me
a call from Washington had come in and that it was from the Vietnam Veterans Memorial Fund; they
needed to talk to me and would call back with a few questions about the design. When they called back,
they merely said they needed to ask me a few questions and wanted to fly up to New Haven to talk to me. I
was convinced that I was number 100 and they were only going to question me about drainage and other
technical issues. It never occurred to me that I might have won the competition. It was still, in my mind, an
exercise—as competitions customarily are for architecture students.
And even after three officers of the fund were seated in my college dorm room, explaining to me that it was
the largest competition of its kind, with more than 1,400 entries, and Colonel Schaet, who was talking,
without missing a beat calmly added that I had won (I think my roommate’s face showed more emotion
than mine did at the time), it still hadn’t registered. I don’t think it did for almost a year. Having studied the
nature of competitions, especially in Washington (for instance, the FDR Memorial, still unbuilt in 1981,
nearly forty years after it was first proposed, or the artwork Robert Venturi and Richard Serra collaborated
on for L’Enfant Plaza, which was completely modified as it went through the required Washington design
process of approvals), my attitude about unusual projects getting built in Washington was not optimistic.
Partly it’s my nature—I never get my hopes up—and partly I assumed the simplicity of the design, and its
atypical form and color, would afford it a difficult time through the various governmental-approval
agencies.
After the design had been chosen, it was subject to approval by various governmental agencies at both the
conceptual and design development phases. I moved to Washington and stayed there throughout these
phases. I expected the design to be debated within the design-approval agencies; I never expected the
politics that constantly surrounded its development and fabrication. I was driven down to Washington the
day of my college graduation, and I immediately became part of an internal struggle for control of the
design. I think my age made it seem apparent to some that I was too young to understand what I had done
or to see it through to completion. To bring the design into reality would require that I associate with an
architect of record, a qualified firm that would work with me to realize the design. I had a very difficult
time convincing the fund in charge of the memorial—the Vietnam Veterans Memorial Fund—of the
importance of selecting a qualified firm that had experience both in architecture and landscape-integrated
solutions, and that would be sympathetic to the design.
I had gone to Cesar Pelli, then dean of Yale’s School of Architecture, for the names of some firms that
could handle the job. A firm by the name of Cooper-Lecky was the one he recommended, and I presented
its name to the fund, unaware that the competition’s adviser was the fund’s choice as architect of record. I
was told by the fund that this person was the architect of record, and that was that.
After a few weeks of tense and hostile negotiations (in which at one point I was warned that I would regret
these actions, and that I would “come crawling back on my hands and knees”), I was finally able to
convince the fund to go through a legitimate process of selecting a firm to become the architect of record.
The then architecture critic for The Washington Post, Wolf Von Eckardt, was instrumental in pressing the
fund to listen to me. But the struggle left a considerable amount of ill will and mistrust between the
veterans and myself.
Through the remaining phases of the project I worked with the Cooper-Lecky architectural firm. We
worked on the practical details of the design, from the addition of a safety curb to a sidewalk to the
problems in inscribing the names. Many of the issues we dealt with were connected to the text and my
decision to list the names chronologically. People felt it would be an inconvenience to have to search out a
name in a book and then find its panel location and thought that an alphabetical listing would be more
convenient—until a tally of how many Smiths had died made it clear that an alphabetical listing wouldn’t
be feasible. The MIA groups wanted their list of the missing separated out and listed alphabetically. I knew
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this would break the strength of the time line, interrupting the real-time experience of the piece, so I fought
hard to maintain the chronological listing. I ended up convincing the groups that the time in which an
individual was noted as missing was the emotionally compelling time for family members. A system of
noting these names with a symbol that could be modified to signify if the veteran was later found alive or
officially declared dead would appease the concerns of the MIA groups without breaking the time line. I
knew the time line was key to the experience of the memorial: a returning veteran would be able to find his
or her time of service when finding a friend’s name.
The text of the memorial and the fact that I had left out everything except the names led to a fight about
what else needed to be said about the war. The apex is the memorial’s strongest point; I argued against the
addition of text at that point for fear that a politically charged statement, one that would force a specific
reading, would destroy the apolitical nature of the design. Throughout this time I was very careful not to
discuss my political beliefs; I played it extremely naive about politics, instead turning the issue into a
strictly aesthetic one. Text could be added, but whatever was said needed to fit in three lines—to match the
height of the dates “1959” and “1975” that it would be adjacent to. The veterans approved this graphic
parameter, and the statements became a simple prologue and epilogue.
The memorial is analogous to a book in many ways. Note that on the right-hand panels the pages are set
ragged right and on the left they are set ragged left, creating a spine at the apex as in a book. Another issue
was scale; the text type is the smallest that we had come across, less than half an inch, which is unheard of
in monument type sizing. What it does is create a very intimate reading in a very public space, the
difference in intimacy between reading a billboard and reading a book.
The only other issue was the polished black granite and how it should be detailed, over which I remember
having a few arguments with the architects of record. The architects could not understand my choice of a
reflective, highly polished black granite. One of them felt I was making a mistake and the polished surface
would be “too feminine.” Also puzzling to them was my choice of detailing the monument as a thin veneer
with barely any thickness at its top edge. They wanted to make the monument’s walls read as a massive,
thick stone wall, which was not my intention at all. I always saw the wall as pure surface, an interface
between light and dark, where I cut the earth and polished its open edge. The wall dematerializes as a form
and allows the names to become the object, a pure and reflective surface that would allow visitors the
chance to see themselves with the names. I do not think I thought of the color black as a color, more as the
idea of a dark mirror into a shadowed mirrored image of the space, a space we cannot enter and from which
the names separate us, an interface between the world of the living and the world of the dead.
One aspect that made the project unusual was its politicized building process. For instance, the granite
could not come from Canada or Sweden. Though those countries had beautiful black granites, draft evaders
went to both countries, so the veterans felt that we could not consider their granites as options. The actual
building process went smoothly for the most part, and the memorial was built very close to my original
intentions.
As far as all of the controversy is concerned, I really never wanted to go into it too much. The memorial’s
starkness, its being below grade, being black, and how much my age, gender, and race played a part in the
controversy, we’ll never quite know. I think it is actually a miracle that the piece ever got built. From the
very beginning I often wondered, if it had not been an anonymous entry 1026 but rather an entry by Maya
Lin, would I have been selected?
I remember at the very first press conference a reporter asking me if I did not find it ironic that the
memorial was for the Vietnam War and that I was of Asian descent. I was righteous in my response that my
race was completely irrelevant. It took me almost nine months to ask the VVMF, in charge of building the
memorial, if my race was at all an issue. It had never occurred to me that it would be, and I think they had
taken all the measures they could to shield me from such comments about a “gook” designing the
memorial.
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I remember reading the article that appeared in The Washington Post referring to “An Asian Memorial for
an Asian War” and I knew we were in trouble. The controversy exploded in Washington after that article.
Ironically, one side attacked the design for being “too Asian,” while others saw its simplicity and
understatement, not as an intention to create a more Eastern, meditative space, but as a minimalist
statement which they interpreted as being nonreferential and disconnected from human experience.
This left the opinion in many that the piece emanated from a series of intellectualized aesthetic decisions,
which automatically pitted artist against veterans. The fact that I was from an Ivy League college and had
hair down to my knees further fueled this distrust of the design and suspicions of a hippie college liberal or
aesthetic elitist forcing her art and commentary upon them.
Perhaps it was an empathetic response to the idea about war that had led me to cut open the earth—an
initial violence that heals in time but leaves a memory, like a scar. But this imagery, which some detractors
would later describe as “a black gash of shame and sorrow” in which the color black was called the
“universal color of shame and dishonor,” would prove incredibly difficult to defend. The mis-reading of the
design as a negative political statement that in some way was meant to reflect upon the service of the
veterans was in part fueled by a cultural prejudice against the color black as well as by the misreading or
misinformation that led some veterans to imagine the design as a ditch or a hole. It took a prominent fourstar general, Brigadier General George Price, who happened to be black, testifying before one of the
countless subcommittee hearings and defending the color black, before the design could move forward.
But the distrust, the fact that no veterans had been on the jury, the unconventionality of the design and the
designer, and a very radical requirement made by the Vietnam veterans to include all the names of those
killed made it inevitable that the project would become controversial. I think ultimately that much of the
negative response goes back to the very natural response to cover up or not acknowledge that which is
painful or unpleasant. The very fact that the veterans themselves had required the listing and therefore the
acknowledgment of the more than 57,000 casualties, which is a landmark in our country in terms of seeing
a war through the individual lives lost, was very hard for many to face. I remember Ross Perot when he
was trying to persuade the veterans that it was an inappropriate design, asking me if I truly didn’t feel that
the veterans would prefer a parade instead, something happy or uplifting, and I can remember thinking that
a parade would not in the long term help them to overcome the enormous trauma of the politics of that war.
I do not think I fully realized until the dedication and homecoming parade that the veterans needed both. In
effect the veterans gave themselves their own homecoming. In November 1982, I was in tears watching
these men welcoming themselves home after almost ten years of not being acknowledged by their country
for their service, their sacrifice.
But until the memorial was built I don’t think they realized that the design was experiential and cathartic,
and, most importantly, designed not for me, but for them. They didn’t see that the chronology of the names
allowed a returning veteran the ability to find his or her own time frame on the wall and created a
psychological space for them that directly focused on human response and feeling. I remember one of the
veterans asking me before the wall was built what I thought people’s reaction to it would be. I realized then
that these veterans were willing to defend a design they really didn’t quite understand. I was too afraid to
tell him what I was thinking, that I knew a returning veteran would cry.
An architect once told me to look always at what was originally envisioned and try to keep it. I left
Washington before ground-breaking. I had to. The fund and I knew that we had to accept a compromise.
The closer you watch something grow, the less able you are to notice changes in it. When I saw the site
again, the granite panels were being put up and the place was frighteningly close to what I thought it should
be. It terrified me. It was a strange feeling, to have had an idea that was solely yours be no longer a part of
your mind but totally public, no longer yours.
There was always the expectation that since the war had been controversial, the memorial must be also. It
wasn’t so much an artistic dispute as a political one. The choice to make an apolitical memorial was in
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itself political to those who felt only a positive statement about the war would make up for the earlier
antiwar days, a past swing to the left now to be balanced. It was extremely naive of me to think that I could
produce a neutral statement that would not become politically controversial simply because it chose not to
take sides.
Anyway, the push, as one congressman put it, to “politicize” the design didn’t really affect the memorial in
this way. The addition of the statue of infantrymen and then the addition of the female statue to make them
equal are to me sad indicators that some politicians believe that you can please all of the people all of the
time by compromise and conglomerate works. These statues leave only the false reading that the wall is for
the dead and they are for the living, when the design I made was for the returning veterans and equally
names all who served regardless of race, creed, or sex. I am only glad that the three infantrymen are not
where they had been originally intended to be, right in the center of the memorial, heads sticking up higher
than the walls, converting the walls to a backdrop and violating that private contemplative space. Ironically,
the compromise memorializes the conflict in the building of the piece.
People cannot resolve that war, nor can they separate the issues, the politics, from it. As for me, the first
time I visited the memorial after it was completed I found myself searching out the name of a friend’s
father and touching it. It was strange to realize that I was another visitor and I was reacting to it as I had
designed it.
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Clay Shirky's Writings About the Internet
Economics & Culture, Media & Community
clay@shirky.com

Group as User: Flaming and the Design of Social Software
First published November 5, 2004 on the "Networks, Economics, and Culture" mailing list.
Subscribe to the mailing list.
When we hear the word "software," most of us think of things like Word, Powerpoint, or Photoshop, tools for
individual users. These tools treat the computer as a box, a self-contained environment in which the user does
things. Much of the current literature and practice of software design -- feature requirements, UI design,
usability testing -- targets the individual user, functioning in isolation.
And yet, when we poll users about what they actually do with their computers, some form of social
interaction always tops the list -- conversation, collaboration, playing games, and so on. The practice of
software design is shot through with computer-as-box assumptions, while our actual behavior is closer to
computer-as-door, treating the device as an entrance to a social space.
We have grown quite adept at designing interfaces and interactions between computers and machines, but our
social tools -- the software the users actually use most often -- remain badly misfit to their task. Social
interactions are far more complex and unpredictable than human/computer interaction, and that
unpredictability defeats classic user-centric design. As a result, tools used daily by tens of millions are either
ignored as design challenges, or treated as if the only possible site of improvement is the user-to-tool
interface.
The design gap between computer-as-box and computer-as-door persists because of a diminished conception
of the user. The user of a piece of social software is not just a collection of individuals, but a group.
Individual users take on roles that only make sense in groups: leader, follower, peacemaker, process nazi, and
so on. There are also behaviors that can only occur in groups, from consensus building to social climbing.
And yet, despite these obvious differences between personal and social behaviors, we have very little design
practice that treats the group as an entity to be designed for.
There is enormous value to be gotten in closing that gap, and it doesn't require complicated new tools. It just
requires new ways of looking at old problems. Indeed, much of the most important work in social software
has been technically simple but socially complex.
Learning From Flame Wars
Mailing lists were the first widely available piece of social software. (PLATO beat mailing lists by a decade,
but had a limited user base.) Mailing lists were also the first widely analyzed virtual communities. And for
roughly thirty years, almost any description of mailing lists of any length has mentioned flaming, the
tendency of list members to forgo standards of public decorum when attempting to communicate with some
http://www.shirky.com/writings/group_user.html
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ignorant moron whose to stupid to know how too spell and deserves to DIE, die a PAINFUL DEATH, you
PINKO SCUMBAG!!!
Yet despite three decades of descriptions of flaming, it is often treated by designers as a mere side-effect, as
if each eruption of a caps-lock-on argument was surprising or inexplicable.
Flame wars are not surprising; they are one of the most reliable features of mailing list practice. If you
assume a piece of software is for what it does, rather than what its designer's stated goals were, then mailing
list software is, among other things, a tool for creating and sustaining heated argument. (This is true of other
conversational software as well -- the WELL, usenet, Web BBSes, and so on.)
This tension in outlook, between 'flame war as unexpected side-effect' and 'flame war as historical
inevitability,' has two main causes. The first is that although the environment in which a mailing list runs is
computers, the environment in which a flame war runs is people. You couldn't go through the code of the
Mailman mailing list tool, say, and find the comment that reads "The next subroutine ensures that
misunderstandings between users will be amplified, leading to name-calling and vitriol." Yet the software,
when adopted, will frequently produce just that outcome.
The user's mental model of a word processor is of limited importance -- if a word processor supports multiple
columns, users can create multiple columns; if not, then not. The users' mental model of social software, on
the other hand, matters enormously. For example, 'personal home pages' and weblogs are very similar
technically -- both involve local editing and global hosting. The difference between them was mainly in the
user's conception of the activity. The pattern of weblogging appeared before the name weblog was invented,
and the name appeared before any of the current weblogging tools were designed. Here the shift was in the
user's mental model of publishing, and the tools followed the change in social practice.
In addition, when software designers do regard the users of social software, it is usually in isolation. There
are many sources of this habit: ubiquitous network access is relatively recent, it is conceptually simpler to
treat users as isolated individuals than as social actors, and so on. The cumulative effect is to make
maximizing individual flexibility a priority, even when that may produce conflict with the group goals.
Flaming, an un-designed-for but reliable product of mailing list software, was our first clue to the conflict
between the individual and the group in mediated spaces, and the initial responses to it were likewise an early
clue about the weakness of the single-user design center.
Netiquette and Kill Files
The first general response to flaming was netiquette. Netiquette was a proposed set of behaviors that assumed
that flaming was caused by (who else?) individual users. If you could explain to each user what was wrong
with flaming, all users would stop.
This mostly didn't work. The problem was simple -- the people who didn't know netiquette needed it most.
They were also the people least likely to care about the opinion of others, and thus couldn't be easily
convinced to adhere to its tenets.
Interestingly, netiquette came tantalizingly close to addressing group phenomena. Most versions advised,
among other techniques, contacting flamers directly, rather than replying to them on the list. Anyone who has
tried this technique knows it can be surprisingly effective. Even here, though, the collective drafters of
http://www.shirky.com/writings/group_user.html
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netiquette misinterpreted this technique. Addressing the flamer directly works not because he realizes the
error of his ways, but because it deprives him of an audience. Flaming is not just personal expression, it is a
kind of performance, brought on in a social context.
This is where the 'direct contact' strategy falls down. Netiquette docs typically regarded direct contact as a
way to engage the flamer's rational self, and convince him to forgo further flaming. In practice, though, the
recidivism rate for flamers is high. People behave differently in groups, and while momentarily engaging
them one-on-one can have a calming effect, that is a change in social context, rather than some kind of
personal conversion. Once the conversation returns to a group setting, the temptation to return to
performative outbursts also returns.
Another standard answer to flaming has been the kill file, sometimes called a bozo filter, which is a list of
posters whose comments you want filtered by the software before you see them. (In the lore of usenet, there
is even a sound effect -- *plonk* -- that the kill-file-ee is said to make when dropped in the kill file.)
Kill files are also generally ineffective, because merely removing one voice from a flame war doesn't do
much to improve the signal to noise ratio -- if the flamer in question succeeds in exciting a response,
removing his posts alone won't stem the tide of pointless replies. And although people have continually
observed (for thirty years now) that "if everyone just ignores user X, he will go away," the logic of collective
action makes that outcome almost impossible to orchestrate -- it only takes a couple of people rising to bait to
trigger a flame war, and the larger the group, the more difficult it is to enforce the discipline required of all
members.
The Tragedy of the Conversational Commons
Flaming is one of a class of economic problems known as The Tragedy of the Commons. Briefly stated, the
tragedy of the commons occurs when a group holds a resource, but each of the individual members has an
incentive to overuse it. (The original essay used the illustration of shepherds with common pasture. The
group as a whole has an incentive to maintain the long-term viability of the commons, but with each
individual having an incentive to overgraze, to maximize the value they can extract from the communal
resource.)
In the case of mailing lists (and, again, other shared conversational spaces), the commonly held resource is
communal attention. The group as a whole has an incentive to keep the signal-to-noise ratio high and the
conversation informative, even when contentious. Individual users, though, have an incentive to maximize
expression of their point of view, as well as maximizing the amount of communal attention they receive. It is
a deep curiosity of the human condition that people often find negative attention more satisfying than
inattention, and the larger the group, the likelier someone is to act out to get that sort of attention.
However, proposed responses to flaming have consistently steered away from group-oriented solutions and
towards personal ones. The logic of collective action, alluded to above, rendered these personal solutions
largely ineffective. Meanwhile attempts at encoding social bargains weren't attempted because of the twin
forces of door culture (a resistance to regarding social features as first-order effects) and a horror of
censorship (maximizing individual freedom, even when it conflicts with group goals.)
Weblog and Wiki Responses
When considering social engineering for flame-proofed-ness, it's useful to contemplate both weblogs and
http://www.shirky.com/writings/group_user.html

362

Page 3 of 6

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’
Shirky: Group as User: Flaming and the Design of Social Software

2/20/12 3:36 PM

wikis, neither of which suffer from flaming in anything like the degree mailing lists and other conversational
spaces do. Weblogs are relatively flame-free because they provide little communal space. In economic
parlance, weblogs solve the tragedy of the commons through enclosure, the subdividing and privatizing of
common space.
Every bit of the weblog world is operated by a particular blogger or group of bloggers, who can set their own
policy for accepting comments, including having no comments at all, deleting comments from anonymous or
unfriendly visitors, and so on. Furthermore, comments are almost universally displayed away from the main
page, greatly limiting their readership. Weblog readers are also spared the need for a bozo filter. Because the
mailing list pattern of 'everyone sees everything' has never been in effect in the weblog world, there is no way
for anyone to hijack existing audiences to gain attention.
Like weblogs, wikis also avoid the tragedy of the commons, but they do so by going to the other extreme.
Instead of everything being owned, nothing is. Whereas a mailing list has individual and inviolable posts but
communal conversational space, in wikis, even the writing is communal. If someone acts out on a wiki, the
offending material can be subsequently edited or removed. Indeed, the history of the Wikipedia , host to
communal entries on a variety of contentious topics ranging from Islam to Microsoft, has seen numerous and
largely failed attempts to pervert or delete entire entries. And because older versions of wiki pages are always
archived, it is actually easier to restore damage than cause it. (As an analogy, imagine what cities would look
like if it were easier to clean graffiti than to create it.)
Weblogs and wikis are proof that you can have broadly open discourse without suffering from hijacking by
flamers, by creating a social structure that encourages or deflects certain behaviors. Indeed, the basic
operation of both weblogs and wiki -- write something locally, then share it -- is the pattern of mailing lists
and BBSes as well. Seen in this light, the assumptions made by mailing list software looks less like The One
True Way to design a social contract between users, and more like one strategy among many.
Reviving Old Tools
This possibility of adding novel social components to old tools presents an enormous opportunity. To take the
most famous example, the Slashdot moderation system puts the ability to rate comments into the hands of the
users themselves. The designers took the traditional bulletin board format -- threaded posts, sorted by time -and added a quality filter. And instead of assuming that all users are alike, the Slashdot designers created a
karma system, to allow them to discriminate in favor of users likely to rate comments in ways that would
benefit the community. And, to police that system, they created a meta-moderation system, to solve the 'Who
will guard the guardians' problem. (All this is documented in the Slashdot FAQ, our version of Federalist
Papers #10.)
Rating, karma, meta-moderation -- each of these systems is relatively simple in technological terms. The
effect of the whole, though, has been to allow Slashdot to support an enormous user base, while rewarding
posters who produce broadly valuable material and quarantining offensive or off-topic posts.
Likewise, Craigslist took the mailing list, and added a handful of simple features with profound social effects.
First, all of Craigslist is an enclosure, owned by Craig (whose title is not Founder, Chairman, and Customer
Service Representative for nothing.) Because he has a business incentive to make his list work, he and his
staff remove posts if enough readers flag them as inappropriate. Like Slashdot, he violates the assumption
that social software should come with no group limits on individual involvement, and Craigslist works better
because of it.
http://www.shirky.com/writings/group_user.html
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And, on the positive side, the addition of a "Nominate for 'Best of Craigslist'" button in every email creates a
social incentive for users to post amusing or engaging material. The 'Best of' button is a perfect example of
the weakness of a focus on the individual user. In software optimized for the individual, such a button would
be incoherent -- if you like a particular post, you can just save it to your hard drive. But users don't merely
save those posts to their hard drives; they click that button. Like flaming, the 'Best of' button also assumes the
user is reacting in relation to an audience, but here the pattern is harnessed to good effect. The only reason
you would nominate a post for 'Best of' is if you wanted other users to see it -- if you were acting in a group
context, in other words.
Novel Operations on Social Facts
Jonah Brucker-Cohen's Bumplist stands out as an experiment in experimenting the social aspect of mailing
lists. Bumplist, whose motto is "an email community for the determined", is a mailing list for 6 people, which
anyone can join. When the 7th user joins, the first is bumped and, if they want to be back on, must re-join,
bumping the second user, ad infinitum. (As of this writing, Bumplist is at 87,414 subscribes and 81,796 resubscribes.) Bumplist's goal is more polemic than practical; Brucker-Cohen describes it as a re-examination
of the culture and rules of mailing lists. However, it is a vivid illustration of the ways simple changes to wellunderstood software can produce radically different social effects.
You could easily imagine many such experiments. What would it take, for example, to design a mailing list
that was flame-retardant? Once you stop regarding all users as isolated actors, a number of possibilities
appear. You could institute induced lag, where, once a user contributed 5 posts in the space of an hour, a
cumulative 10 minute delay would be added to each subsequent post. Every post would be delivered
eventually, but it would retard the rapid-reply nature of flame wars, introducing a cooling off period for the
most vociferous participants.
You could institute a kind of thread jail, where every post would include a 'Worst of' button, in the manner of
Craigslist. Interminable, pointless threads (e.g. Which Operating System Is Objectively Best?) could be sent
to thread jail if enough users voted them down. (Though users could obviously change subject headers and
evade this restriction, the surprise, first noted by Julian Dibbell, is how often users respect negative
communal judgment, even when they don't respect the negative judgment of individuals. [ See Rape in
Cyberspace -- search for "aggressively antisocial vibes."])
You could institute a 'Get a room!' feature, where any conversation that involved two users ping-ponging six
or more posts (substitute other numbers to taste) would be automatically re-directed to a sub-list, limited to
that pair. The material could still be archived, and so accessible to interested lurkers, but the conversation
would continue without the attraction of an audience.
You could imagine a similar exercise, working on signal/noise ratios generally, and keying off the fact that
there is always a most active poster on mailing lists, who posts much more often than even the second most
active, and much much more often than the median poster. Oddly, the most active poster is often not even
aware that they occupy this position (seeing ourselves as others see us is difficult in mediated spaces as well,)
but making them aware of it often causes them to self-moderate. You can imagine flagging all posts by the
most active poster, whoever that happened to be, or throttling the maximum number of posts by any user to
some multiple of average posting tempo.
And so on. The number of possible targets for experimentation is large and combinatorial, and those targets
exist in any social context, not just in conversational spaces.
http://www.shirky.com/writings/group_user.html
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Rapid, Iterative Experimentation
Though most of these sorts of experiments won't be of much value, rapid, iterative experiment is the best way
to find those changes that are positive. The Slashdot FAQ makes it clear that the now-stable
ratings+karma+meta-moderation system could only have evolved with continued adjustment over time. This
was possible because the engineering challenges were relatively straightforward, and the user feedback swift.
That sort of experimentation, however, has been the exception rather than the rule. In thirty years, the
principal engineering work on mailing lists has been on the administrative experience -- the Mailman tool
now offers a mailing list administrator nearly a hundred configurable options, many with multiple choices.
However, the social experience of a mailing list over those three decades has hardly changed at all.
This is not because experimenting with social experience is technologically hard, but because it is
conceptually foreign. The assumption that the computer is a box, used by an individual in isolation, is so
pervasive that it is adhered to even when it leads to investment of programmer time in improving every
aspect of mailing lists except the interaction that makes them worthwhile in the first place.
Once you regard the group mind as part of the environment in which the software runs, though, a universe of
un-tried experimentation opens up. A social inventory of even relatively ancient tools like mailing lists
reveals a wealth of untested models. There is no guarantee that any given experiment will prove effective, of
course. The feedback loops of social life always produce unpredictable effects. Anyone seduced by the idea
of social perfectibility or total control will be sorely disappointed, because users regularly reject attempts to
affect or alter their behavior, whether by gaming the system or abandoning it.
But given the breadth and simplicity of potential experiments, the ease of collecting user feedback, and most
importantly the importance users place on social software, even a few successful improvements, simple and
iterative though they may be, can create disproportionate value, as they have done with Craigslist and
Slashdot, and as they doubtless will with other such experiments.
First published November 5, 2004 on the "Networks, Economics, and Culture" mailing list.
Subscribe to the mailing list.

Clay Shirky's Writings About the Internet
Economics & Culture, Media & Community, Open Source
clay@shirky.com
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This bulletin flows directly from “A Note on the Type” by Dexter
Sinister, first published in The Curse of Bigness, Queens Museum
of Art (2010), then as wall vinyl that comprised an exhibition called
“The Plastic Arts,” Gallery 400 at University of Illinois, Chicago
(2010), subsequently as a text in Dot Dot Dot 20 (2010), in vinyl
for the exhibition “A Note on the Signs” at Artissima, Torino, Italy
(2010), and the exhibition “A Note on the T” at Graphic Design
Worlds, Milan, Italy (2011), as a text in Bulletins of the Serving
Library #1, Afterall (2011), and in the forthcoming Graphic Design
(History in the Making), Occasional Papers (2012).
The full caption for the image on p.158 is: Herbert Bayer,
Research in the development of Universal Type, 1925. Black ink
on paper, 11 3/4 x 23 5/8˝ (29.8 x 60 cm). Harvard Art
Museums/Busch-Reisinger Museum, Gift of the artist.
c President and Fellows of Harvard
Photo: Imaging Department O
c 2012 Artists Rights Society (ARS), New York/
College. O
VG Bild-Kunst, Bonn
Cover image: from The Hollows
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In the early 1980s, on the pages of academic design journal Visible
Language, a classic thesis-antithesis-synthesis played out around the technological and philosophical fine points of computer-assisted type design.
Stanford professor Donald Knuth begins with his article, “The Concept
of a Meta-font” (Winter 1981). Two years prior, Knuth had conceived
and programmed MetaFont—a software that enabled users to generate
unlimited numbers of fonts by controlling a limited set of parameters.
The article is a performative account of his intervening attempts, using
MetaFont to harness the essential “intelligence” of letterforms. In Knuth’s
view, the way a single letter is drawn—an a priori A, say—presupposes
and informs all other letters in the same font. This information can be
isolated, turned into a set of instructions, and put to work computer-automating the generation of new characters by filling in the features between
two or more variables such as weight or slant.
Such intelligence is (and has always been) implicit in any typeface,
but Knuth is out to omit all ambiguity and install a more definite system.
He acknowledges that this preoccupation with designing meta-level
instructions rather than the fonts themselves is typical of the contemporary
inclination to view things “from the outside, at a more abstract level,
with what we feel is a more mature understanding.” From this elevated
vantage, MetaFont was set up to oversee “how the letters would
change in different circumstances.”
A year later, fellow mathematician Douglas Hofstadter responded with
his “MetaFont, Metamathematics, and Metaphysics” (Autumn 1982).
While “charmed” by Knuth’s thesis, and admitting the bias of his own
interests in artificial intelligence and aesthetic theory, Hofstadter proceeds
to shoot down his colleague’s apparent claim that the shape of any given
letterform is “mathematically containable.” To support his case, he invokes
mathematician Kurt Gödel’s Incompleteness Theorems, which assert that
any account of a logically coherent system always contains one root-level
instance that cannot itself be contained by that account. Hofstadter’s
antithesis then usefully couches the debate in terms of “the letter of
the law” versus “the spirit of the law,” a familiar antinomy that posits an
absolute deference to a set of set rules against a consistent-yet-fluid set
of principles. Our prevailing legal system is, of course, based on both:
judges base their decisions on firmly established precedent, but also map
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Knuth's
"The Concept
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Meta-Font" , Visible
Language,
(1982:Autumn)
p.309
on specific cases “in a remarkably fluid way.” In this manner, the law itself
adapts.

Hofstadter argues that an accordingly *spirited* conception of type design
would therefore renounce Knuth’s ur-A-FORM in favor of a yet-higherlevel abstraction, an ur-A-ESSENCE; the fundamental difference being
that Hofstadter’s notion of “intelligence”extends beyond a Platonic shape,
allowing for the concept of *what constitutes an A* to change, too—
beyond what we can reasonably conceive of this possibly being in the
future. Each new instance of an A adds to our general understanding of
this idea (and ideal), which is necessarily assembled backwards over
time.
Hofstadter includes this illustration of two letters vying for the same
“typographic niche,” to make himself clear:

Neatly enough, the following year a linguistics professor called Geoffrey
Sampson drafted a brief response to Hofstadter’s response to Knuth,
titled “Is Roman Type an Open-Ended Question?” (Autumn 1983),
which, it turns out, is decidedly rhetorical. Sampson argues that
Hofstadter’s hairsplitting unfairly and unnecessarily exaggerates Knuth’s
claims to the point of warping both his meaning and intentions. There is
enough metaphysical latitude, the linguist referees, to accommodate both
points of view without recourse to the misery of analytical one-upmanship.
Sampson’s synthesis of letter and spirit contends that it is perfectly
reasonable to conceive of letterforms as both a closed system (Knuth’s
A-shape) AND as an open-ended system (Hofstadter’s A-ness).
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Relatively speaking, it depends *what you’re after.*
...
The history of typography is marked by a persistent drive to rationalize.
Following the invention of movable type in the mid-15th century, the
Renaissance saw several attempts to prescribe the construction of the
Roman alphabet: Fra Luca Pacioli’s alphabet of perfect relations, Albrecht
Dürer’s letters of mathematical instructions, and Geoffroy Tory’s
humanistic rationalizations. These attempts were, however, essentially
calligraphic exercises in determining “divine proportions;” the first to
apply Enlightenment rationality to properly technical ends was the socalled Romain du Roi, or the “King’s Roman.” Commissioned by Louis
XIV in Paris at the end of the 17th century, it was a typical Age of
Reason project — the imposition of a mathematically-rigorous structure
on forms that had, until now, developed organically, initially shaped by the
human hand (calligraphy, inscriptions, woodcuts) and adapted according
to the various demands and opportunities of the printing press and its
attendant technologies. Designed by “a royal committee of philosophers
and technologists” from the Academy of Sciences, the Romain du Roi
was initially plotted on an orthogonal 48 x 48 grid, and a corollary “sloped
Roman” italic variant derived by skewing the upright version.

The coordinates were first engraved as a set of instructions, then cut into
punches to make metal type, which were to be used exclusively on oﬃcial
or state-approved materials. In this way, the King’s letters exerted state
power like a great seal or particular signature.
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Such ratiocination was revived at the Bauhaus in the 1920s, in line with
two of the school’s foundational principles set up to meet the demands of
industrialization: the omission of ornament and the reduction to geometric
elements. The most celebrated outcome was Herbert Bayer’s 1925
Universal Alphabet, a pared-down sans-serif comprised exclusively of
lower-case characters. Bayer adapted the basic glyphs for typewriter
and handwriting, experimented with phonetic alternatives, and proposed
a wide family of variants, such as the condensed bold version drawn on
this panel:

Alongside the basic character set (minus a presumably redundant o,
but with alternatives to a and g, as well as two d’s that anticipate lighter
weights), Bayer has further abstracted the tools he used to draw it:
ruler, T-square, set square, compass and protractor. As such,
the drawing captions itself, pointing to its point—that this is a project
*intrinsically concerned with a particular mode of construction.*
Around the same time, fellow Bauhausler Josef Albers followed similar
principles to slightly different ends with his Stencil Alphabet. This, too,
was a single-case font, now entirely configured from ten rudimentary
shapes, also typically isolated and presented alongside the assembled
letters. Drawn and photographed for exclusive use in the school’s own
publications and publicity, these elemental Bauhaus fonts remained
closeted explorations rather than properly industrial products. Neither
was properly developed into a “working” typeface, mass-manufactured
in metal for wider use. Outside the school, though, prominent Werkbunder Paul Renner toned down the hard geometry with gentler, “humanist” sensibilities — more modulation, less harsh on the eye—to yield
BoTSL#
BoTSL#32013
2012MAR
Jun 04
11 7:35
1:57 AM
PM

6
371

Part III	Course readings for ‘Networks and Transactions’
and ‘Interaction Design and the Internet’

Dexter Sinister: LETTER & SPIRIT

his commercially successful Futura. When it was issued in 1927, godfather
of the nascent “New Typography,”Jan Tschichold, wrote that
it cannot be open to one person to create the letterform of our age, which
is something that must be free of personal traces. It will be the work of
several people, among whom one will probably find an engineer.
During the 1930s, British type designer Stanley Morison was in charge
of Monotype, the most significant type foundry of the day. Morison was
solicited by The Times., London’s principal newspaper, to take out a
�1,000 full-page ad. Morison responded yes, as long he could typeset
the page himself, because the newspaper’s existing design was in such
a dire state. This conversation reportedly carried itself up the Times’
chain of command, prompting its director to invite Morison to oversee a
complete overhaul of the paper’s typography. Morison accepted, again
on one condition — that the paper abolish the use of full points after
isolated proper nouns, which he (rightly) considered superfluous and a
prime example of the sort of typographic depravity he intended to stamp
out. The paper removed the offending punctuation, and Morison climbed
aboard.
Newspaper typography is a particularly sensitive art. Minute adjustments
have critical knock-on effects for the amount of news that can be issued
— especially when multiplied by the massive circulation figures of The
Times. In a 25-page memorandum, Morison concluded that the house
typeface needed to be updated. What became Times New Roman, however, was neither redrawn from scratch nor merely an amendment of the
existing version, but rather *amalgamated* from a number of different
typefaces made at various points over the previous 400 years. The mongrel result was effectively collaged from past forms, so the lowercase e
doesn’t exactly “match” the lowercase a—at least not according to the
usual standards of typographic consistency. Up close, Times New Roman
is full of such quirks.
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The design of letterforms usually manifests an individual designer’s aesthetic impulse at a given point in time, but Times New Roman was the bastard
offspring of MANY designers working ACROSS time, with Morison’s role
something like that of producer, editor, or arranger. The most frequently
repeated account of the type’s development suggests that Morison gave
an existing type sample and some rough sketches to an assistant in the
paper’s advertising department, who duly cobbled together the new font.
Whatever the story, in a note on HIS type, Morison concluded, auspiciously enough: “Ordinary readers, for whom a type is what it does, will be
pleased to leave them to analyze the spirit of the letter.”
French type designer Adrian Frutiger took the rational mapping of the
Romain du Roi to another plateau with Univers, released by the foundry
Deberny & Peignot in 1957. In line with the all-encompassing aspirations
of mid-20th century Swiss design—locus of the so-called International
Style — Univers was conceived as an unusually extended family of fonts.
The standard palette of variants, traditionally limited to regular, italic,
bold, and sometimes bold italic, was expanded sevenfold, yielding a total
of 21 fonts to be cut at any given size. In the foundry’s publicity, the
family was usually housed in a two-dimensional matrix: an X-axis charts
relative WIDTH interspersed with POSITION (Frutiger’s term for slant),
while the Y-axis charts relative WEIGHT. The family DNA is manifest in
a few eccentricities, such as a square dot over the i and a double-barred
lower-case a, while individual character sets are named according to their
position in the matrix — 55 for standard roman, 56 for standard oblique,
65 for medium roman, 66 for medium oblique, and so on.
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Univers’ matrix implies that the family could potentially procreate in any
direction ad infinitum, and, in fact, the project has remained notably open
since its inception. Frutiger himself reworked the typeface for digital
release by Linotype in 1997, raising the total number of distinct character
sets from the original 21 to 63. These included additions to both ends of
the chart (Ultra Light and Extended Heavy), along with new monospace
variants, requiring a third number to be added to the identifying code.
In the wake of Univers’ popularity, further dimensions have since been
introduced, including extended character sets such as Central European,
and non-Latin alphabets such as Greek, Cyrillic, Arabic, and Japanese.
This globalization culminated in 2011 with Linotype rechristening the
entire design “Univers Next.”
...
Towards the end of “The Concept of a Meta-font,” an admirably frank
Knuth wonders: “The idea of a meta-font should now be clear. But what
good is it?”
Hofstadter, for one, had an idea: “Never has an author had anything
remotely like this power to control the final appearance of his or her
work.” Indeed, seeing his own writing in print years earlier, Knuth had
been so upset by the shoddy standards of early digital typesetting that
he resolved to do it himself —not unlike Morison with his Times ad. It
took longer than expected, but a decade later, Knuth had designed TeX,
an automated typesetting system still in wide use today within academic
publishing. MetaFont was initally developed as handmaiden to TeX, to
generate the fonts to be used within the broader tasks of document
markup and page assembly. However, as MetaFont developed as a project
in its own right, its purpose was less immediately apparent. At the time
of his Visible Language article at least, MetaFont appears to be more a
case of hobbyist tinkering in search of an eventual application.
To be fair, Knuth does propose a few uses, all of which were already
possible but certainly enhanced by the speed of computer processing. One
is the ability to adjust the details of a particular font in line with the limits
of a given output device —to make letters thinner or less intricate, for
instance, so as to resist type “filling in” with either ink (on paper) or pixels
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(on low-resolution monitors). A second is the possibility of generating
countless iterations of the same basic design with slight differences in order
to compare and contrast. But a more surprising (and most emphaticallystated) third function of MetaFont, according to its creator, is to meet the
“real need” of “mankind’s need for variety.” In other words, to create
difference for the sake of difference.
And so the notion of developing MetaFont as an autonomous project rather
than as one of TeX’s machine-parts appears to aim foremost at expanding
the possibilities of literary expression—anticipating “greater freedom,” a
“typeface of one’s own,” “multiple fonts to articulate multiple voices,” and
so on. It’s worth recalling, though, that when Knuth invented TeX in order
to better typeset his own pages, or Morison refurbished The Times, their
impetus was fundamentally reactive, not constructive. They weren’t out to
expand the possibilities for expression per se, only to reinstate standards
that had been eroded — ones that had been established in the first place to
articulate written language as clearly as possible, not to pile on the effects.
As Knuth himself states, typefaces are more medium than message, to the
extent that “A font should be sublime in its appearance but subliminal in its
effect.” What he didn’t foresee (or at least worry over) is that mankind’s
real need for variety would tend towards the wholesale takeoever of
novelty as an end in itself.
...
In his 1928 book One-Way Street, the German cultural critic Walter
Benjamin had already anticipated Knuth’s “power to control the final
appearance of his or her work,” alluding to the artistic ends that an
increased intimacy between writer and technology might foster. Specifically, he predicted that the writer will start to compose his work with a
typewriter instead of a pen when “the precision of typographic forms
has entered directly into the conception of his books,” to the degree that
“new systems with more variable typefaces might then be needed.”
By writing directly into a mechanical form rather than a manuscript (as
we’re doing right now) the writer would be working closer to the nature
of the multiplied result, and through an increasing awareness and gradual
mastery of the form’s new limitations and possibilities *the writing itself
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would evolve;* the shorter the distance between the raw material of
words and their processed output, the more entwined the content and
form from the outset. This line of thinking was more famously expounded
by Benjamin in his 1936 essay “The Work of Art in the Age of Mechanical
Reproduction,” which more broadly argues that an authentic, pertinent
art is the result of engagement with the latest technological innovations.
Benjamin was an active Marxist, committed to the notion that the technologies of manufacture — the “means of production”—ought to be owned
by the people who operate them. In 1934’s “The Author as Producer,”
instead of focusing on factories and workers, he attempts to pinpoint the
nature of a *socially committed art.* Writing and the other arts, he writes,
are grounded in social structures such as educational institutions and
publishing networks, but rather than merely asking how an artist’s work
stands in relation TO these structures, he queries how it stands IN them.
He demands that artists refrain from merely adopting political “content,”
propagating an ideological cause, and work instead to transform the
root-level MEANS by which their work is produced and distributed. This
“progressive” artistic approach INEVITABLY manifests a “correct”
political tendency. The work practices in lieu of preaching.
Benjamin’s first case study in “The Author as Producer” is the Soviet
writer Sergei Tretiakov, who lived and worked on an agricultural commune
for extended periods before writing his experiences up into a novel. He
is offered as an exemplary “operative writer,” implicating himself in the
matter at hand, as opposed to the common hack who merely observes
and “gives information.” Benjamin’s Exhibit A, though, is his immediate
contemporary Bertolt Brecht, who subverted orthodox drama by way of
his epic theatre’s celebrated “distancing effects”—leaving the lights on,
renouncing expository narrative, presenting a series of objective “situations” in order that the spectators draw their own conclusions. Via these
and other manipulations of “technique,” Brecht transformed “the functional relation between the stage and the public, text and production,
director and actor.”
Necessarily leading by his own and others’ example, then, Benjamin
urges the artist to perpetually reconsider his role away from prevailing
norms, job descriptions, professional standards, and outside expectations
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generally. What MIGHT the work of a constructively-minded “writer”
constitute? Are the abilities to distill an opinion and turn a phrase
adequately deployed via the regular mediums—newspaper columns,
books, journals and pamphlets—or might they be more usefully channeled
through writing, say, captions to photographs, or scripts to make films;
or indeed by renouncing writing altogether and taking up photography
instead? Hence the essay’s title is also its proposition: the writer (or
artist) should be less a hemmed-in author than a free-ranging producer,
closing the divide between her “intellectual” and “productive” activities.
...
In “A Note on the Type” (2010) we previously offered a history and
extension of Knuth’s MetaFont project. Our appreciative “note” (more
a love-letter written 30 years late) was then typeset in our own updated
version of MetaFont — basically Knuth’s project rebooted for the
PostScript generation and, following a throwaway remark by the late
David Foster Wallace, rechristened Meta-The-Difference-Between-TheTwo-Font. That “single” note has since been published in multiple contexts
and formats — on screens, pages, and walls. While all conform to the
same basic essay template, each new instance adds three bits of writing
by other people, each typeset in unique, freshly-generated MTDBT2-fonts
to demonstrate the software’s essential plasticity. These extra texts have
alluded to various facets of the project—*repetition,* *habit,* or *the
gray area between art and design,* for example—that have suggested
themselves as it has rolled palimpsestuously along.
Meta-The-Difference-Between-The-Two-Font picked up where Knuth’s
MetaFont left off. In fact, the only OSTENSIBLE difference between
the two is that the new version was re-scripted in contemporary code to
run on current computers. When typefaces are reduced to on/off bits of
information, the typographic norms established by metal type (and carried
over into photocomposition) are no longer bound to material necessity
— they can be ignored and modified, and this is precisely what Knuth did.
However, it was only with the advent and proliferation of PostScript in
the early 1980s that typefaces became “device independent,” freed from
their association with particular composing machines and their controlling
companies. But beyond this nominal “language difference,” MTDBT2F
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remained more or less faithful to MetaFont’s founding principles—not
least its wacko parameters borrowed from Knuth’s Computer Modern
font, which include “SUPERNESS,” “CURLINESS,” and so on.
The ACTUAL difference between the two, on the other hand, is less
easy to discern. One clue is the simple difference in time: what it meant to
make it *then,* and what it means to make it *now.*
In his essay “On the New”(2002), Russian art theorist Boris Groys wrote:
Being new is, in fact, often understood as a combination of being different
and being recently-produced. We call a car a NEW car if this car is
different from other cars, and at the same time the latest, most recent
model produced ... But as Kierkegaard pointed out, to be new is by no
means the same as being different ... the new is a diffErENcE Without diffErENcE, or a difference which we are unable to recognize
because it is not related to any pre-given structural code.
He continues:
for Kierkegaard, therefore, the only medium for a possible emergence
of the new is the ordinary, the “non-different,” the identical—not the
othEr, but the SAME.
MTDBT2F is, more-or-less, the same as MetaFont, abiding the obvious
fact that it swallows its predecessor. Although the result may look the
same, it clearly can’t be, because in addition to the “productive” software,
the new version embeds its “intellectual” backstory—a story which is
not merely supplementary but absolutely essential. MTDBT2F is a tool
to generate countless PostScript fonts, sure, but it is *at least equally*
a tool to think around and about MetaFont.
This broader notion is already ingrained in that original Visible Language
debate, again most keenly foreseen by Hofstadter, who wrote that one
of the best things MetaFont might do is inspire readers to chase after the
intelligence of an alphabet, and “yield new insights into the elusive ‘spirits’
that flit about so tantalizingly, hidden just behind those lovely shapes we
call ‘letters.’” Hofstadter is still referencing fonts and computers here, but
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his sentiments can easily be read under what art critic Dieter Roelstraete
recently called “the taunting of thought.” In fact, Walter Benjamin closed
“The Author as Producer” with the following summary:
You may have noticed that the chain of thought whose conclusion we are
approaching only presents the writer with a single demand, the demand of
rEfLEctiNG, of thinking about his position in the process of production.
At least as much as MTDBT2F serves as a functioning typeface, or set
of typefaces, then, it is also a red herring, a carrot, and a mirror. It is a
nominal setup for a nominal subject to play out, typically moving in and
out of focus, veering off into other fields, and trespassing on other topics.
In this unruly manner, the font serves us (or anyone else) exactly as it
serves language — as rubber cement, a bonding agent.
...
In “The Designer as Producer,” a quick riff on “The Author as Producer”
from 2004, design critic Ellen Lupton writes that Benjamin “celebrated
the proletarian ring of the word ‘production,’ and the word carries those
connotations into the current period,” offering us “a new crack at materialism, a chance to reengage the physical aspects of our work.” To claim,
or reclaim, the “tools of production” in the arts today, though, shouldn’t
imply some form of engagement, or worse, REengagement, with heavy
machinery, hand tools, hard materials, or the studio (art-equivalent of the
factory floor). More plausibly, it implies digital code.
Code resides in The Hollows, the curiously-named engine room of immaterial media, domain of scripts and programs, that has been likened by
design group Metahaven to the stock market crash: “surface without
surface, the exposure of the naked infrastructure or root level system
language which precedes surface itself, surface without its effects.”
Another recent essay titled after Benjamin and written by Boris Groys,
“Religion in the Age of Digital Reproduction,” invokes the protagonists
of The Matrix as being uniquely equipped to perceive the workings of The
Hollows. While Neo and co. were able to read image files as code, the
average spectator “does not have the magic pill ... that would allow him
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or her to enter the invisible digital space otherwise concealed behind the
digital image.” And auspiciously enough, Groys also draws on our by-nowfamiliar terms, letter and spirit.
In updating Benjamin’s title, Groys signals the same basic investigation
— of an existing phenomenon (this time religion rather than art) in a new
milieu (digital rather than mechanical). Religious practice, he writes, has
always involved the reproduction of institutionalized forms, but as Western
religion has become increasingly personal and privatized, an unconditional
“freedom of faith” has developed alongside traditional, conditional forms.
Contemporary fundamentalist religion remains, by definition, grounded
in the devout repetition of a fixed “letter”rather than a free “spirit”
— material and external rather than essential and implied. This antinomy
of “dead letter vs. living spirit” (which tallies easily enough with the legal
one related by Hofstadter) informs all Western discourse on religion.
On one hand, the typically “spirited” anti-fundamentalist account favors
a living, powerful tradition capable of adapting its central message to
different times and places, thus maintaining its vitality and relevance.
Conversely, the ritualized repetition of the fundamentalist “letter”amounts
to a kind of revolutionary stasis or violent rupture in the ever-changing
order of things. Religious fundamentalism can thus be conceived as religion
*after the death of the spirit:* letter and spirit are separated and polarized
to the extent that the former no longer guarantees the latter. “A material difference is now JUST a difference,” Groys writes, “—there is no
essence, no being, and no meaning underlying such a formal difference
at a deeper level.”
While earlier media suited and so precipitated the circulation of conditional religion (1:1 mechanically-reproduced texts and images disseminated
via orthodox channels), contemporary web-based media more closely
approximate and so facilitate the unconditional—the wild dissemination
of idiosyncratic views. And as digital reproduction supplants mechanical
reproduction, the video image becomes the medium of choice. The cheap,
anonymous, promiscuous character of digital information guarantees
reproduction and dissemination more than any other historical medium.
But what’s REALLY being duplicated is, of course, the image’s code
— its invisible DNA.
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In the 1930s, Benjamin had reasonably assumed that future technologies
would only continue to guarantee the resemblance between an original and
its copy, but now the opposite is true: each manifestation of the original
is actually *different,* because typically overridden and recalibrated
according to each spectator’s local preferences (resolution, color calibration, style sheets, etc.) while ONLY THE CODE REMAINS THE SAME.
In Groys’ final analysis, spirit and letter are transposed from a metaphysical to a technological plane, where “spirit” is script, and each new
visualization of that script is a corresponding “letter.” (Picture m4v’s,
jpeg’s and mp3’s as angels “transmitting their divine command.”)
By now the terms are confused to the point of inversion: the so-called
“spirit” of digital code is fixed, while the so-called “letter” of its various
manifestations is fluid. Consequently, forms—surfaces—are no longer
tethered to definite meaning, no longer plausible, and so no longer to
be trusted.
This is old news. However, as digital media become increasingly ubiquitous, templates increasingly homogenous and entrenched, the most
likely place a “writer” might usefully “produce” today is in The Hollows.
Hidden or invisible, and otherwise inaccessible to most, this is where
we might conceivably reconnect spirit and letter, essence and identity
— for “Ordinary readers, for whom a type is what it does.”
...
How to keep things moving?
MetaFont and MTDBT2F were both set up to generate an infinite number
of individual typefaces by tweaking a few simple parameters at different
points in time. But what if we make one of those parameters *time itself*?
First let’s transpose the extant ones onto a 3-D graph, running WEIGHT
(a kind of bold) along the X-axis, SLANT (more or less italic) up the Y,
and extending SUPERNESS (a kind of chutzpah) off into the Z beyond.
We’ll ignore CURLINESS for the time being, but we do have to account
for a fourth factor, PEN, best conceived as a digital “nib” that determines
the line’s fundamental shape and angle at any given point.
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Y

Z
X

Now let’s send that point *constantly moving* through this imaginary
cube. As it wanders randomly and aimlessly through the space, it trails
a script that renders an alphabet whose form morphs according to its
position relative to the other parameters—not forgetting the fact that
the point-nib-pen itself is in perpetual flux. And, crucially, it never stops.
The outcome might be usefully apprehended as the potentially endless
matrix of Frutiger’s Univers, amalgamated over time like Morison’s
Times New Roman, articulating itself in the manner of Bayer’s Geometric
Alphabet, over the precise wireframe of Louis XIV’s Romain du Roi.
Which amounts to a typographic oxymoron: a SINGLE typeface that’s
simultaneously MANY typefaces and never stops moving.
Naming this shapeshifter is easy enough—just shunt another couple
of boxcars onto the end of the night train to arrive at (deep breath)
Meta-The-Difference-Between-The-Two-Font-4-D, or MTDBT2F4D
for short.
...
Writing in one place inevitably *performs* in another.
Here, for example, reflecting on Hofstadter’s and Morison’s and Groys’
various assimilations of the terms “letter” and “spirit” fosters a more
robust, compound sense of their allegorical purpose. It produces a
cosmopolitan thought. When grappling with ideas in one domain is brought
to bear on another, those ideas are more firmly grasped and so more
readily utilized somewhere else ... towards considering (say) the ways
in which relative chauvinism and relative open-mindedness manifest
themselves in daily life and work.
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Or, equally, writing the first small script when learning a new programming
language, the sole purpose of which is to generate two words that mark
the border between instruction & instance. Swaddled in asterisks and set
without a full point, this text always reads:
**Hello world**
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...So do angry emails received from YouTube and SoundCloud users after their uploads are
removed, and 'strikes' have been placed against their accounts. Please realize your problem is
not with Terre. It is with the communication policies of YouTube, SoundCloud, etc. Those
policies, in combination with your actions, are forcing Terre's hand. This is truly regrettable
for everyone.

Therefore, with no way to contact you directly, Terre's only option is to ﬁle a 'copyright claim'
- which he hates doing! Anyone familiar with Terre's work knows she has always been critical
of copyright, authorship, originality, creativity, and any other ego-claims to production
processes. That has not changed! This situation makes him incredibly stressed, frustrated and
sad. The ironies and hypocrisies of the situation cut deeply!

Even if you write on your YouTube or SoundCloud page, "Hey artist, I'm a big fan! Contact
me if you want this taken down!" the corporate policies of the websites you are using prohibit Terre
from contacting you.

YouTube, SoundCloud and other sites refuse to forward friendly messages from nonregistered users such as Terre to registered users. (Yes, she has spoken to YouTube and
SoundCloud at length about this. At this time, both companies refuse to implement open
communication between registered and non-registered users.)

Because Terre is not registered with any social media sites, nor Gmail, he has no way of
directly sending you a friendly takedown request.

YouTube, SoundCloud and other sites only allow registered users (or Gmail account holders)
to leave comments and send messages to one another.

Did you know:

Terre Thaemlitz kindly asks you not to upload her releases - including into YouTube, SoundCloud
and other social media sites. To understand the speciﬁc reasons why (which are not about
copyright claims), click here.

Please don't let this happen to you!

"What the hell is Terre's problem?!!"

Protect the unusual and minor!

Your awareness and restraint are greatly appreciated.

As a result, Terre considers indiscriminate uploads and ﬁle sharing to be a risk to her cultural
praxis on multiple levels. Although his views on uploading may be contrary to everything you
have been taught to believe, please understand, in some instances NOT UPLOADING shows
greater cultural support and understanding than uploading.

The latter is also a major reason people should never list audio sample sources in website comment ﬁelds,
or websites/apps like Discogs, WhoSampled, etc. Remember, many countries do not have the legal
category of "fair use." This includes Japan - where Terre lives. While the average end-user who lists
things on such sites is preoccupied with a false sense of freedom of expression rooted in fun, it is
on the production level that one is always aware of the risks and liabilities of cultural content
development - particularly with collage-based media.

Such uploads display no speciﬁc concept of audience, and take no responsibility for who has
access to the content. It is no different than dumping a box of 100,000 CD-R copies of your favorite
track at the largest shopping mall in town, and just walking away. You are placing (at times rather
delicate) materials into the hands of homophobes, transphobes, religious zealots, anti-paciﬁsts,
anti-Marxists, anti-feminists, corporate anti-sampling lawyers and their legions of content scanning
spider-bots.

Clearly, many of you disagree. However, please be sensitive to the fact that uploads into YouTube
and SoundCloud enact an explicitly anti-social situation that prohibits open communication
between you and non-registered users such as Terre - the very people you are likely trying to
'support' through your uploads!

Populist social media engines that blast media 'globally' to as many people as possible may be
appropriate for corporate pop music, but they function contrary to everything Terre believes about
cultivating and protecting the hyper-speciﬁcities of 'underground' and minor situations.
Indiscriminate ﬁle sharing, YouTube and SoundCloud grant too much exposure with too little
precision.

Terre wishes to keep 'queer' audio and media functioning queerly, contextually, and with
smallness.
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The Crystal Goblet, or Printing Should Be Invisible by Beatrice Warde (1900 -- 1969)
Imagine that you have before you a flagon of wine. You may choose your own favourite
vintage for this imaginary demonstration, so that it be a deep shimmering crimson in
colour. You have two goblets before you. One is of solid gold, wrought in the most
exquisite patterns. The other is of crystal-clear glass, thin as a bubble, and as transparent.
Pour and drink; and according to your choice of goblet, I shall know whether or not you
are a connoisseur of wine. For if you have no feelings about wine one way or the other,
you will want the sensation of drinking the stuff out of a vessel that may have cost
thousands of pounds; but if you are a member of that vanishing tribe, the amateurs of fine
vintages, you will choose the crystal, because everything about it is calculated to reveal
rather than hide the beautiful thing which it was meant to contain.
Bear with me in this long-winded and fragrant metaphor; for you will find that almost all
the virtues of the perfect wine-glass have a parallel in typography. There is the long, thin
stem that obviates fingerprints on the bowl. Why? Because no cloud must come between
your eyes and the fiery heart of the liquid. Are not the margins on book pages similarly
meant to obviate the necessity of fingering the type-page? Again: the glass is colourless or at
the most only faintly tinged in the bowl, because the connoisseur judges wine partly by its
colour and is impatient of anything that alters it. There are a thousand mannerisms in
typography that are as impudent and arbitrary as putting port in tumblers of red or green
glass! When a goblet has a base that looks too small for security, it does not matter how
cleverly it is weighted; you feel nervous lest it should tip over. There are ways of setting
lines of type which may work well enough, and yet keep the reader subconsciously worried
by the fear of 'doubling' lines, reading three words as one, and so forth.
Now the man who first chose glass instead of clay or metal to hold his wine was a
'modernist' in the sense in which I am going to use that term. That is, the first thing he
asked of his particular object was not 'How should it look?' but 'What must it do?' and to
that extent all good typography is modernist.
Wine is so strange and potent a thing that it has been used in the central ritual of religion
in one place and time, and attacked by a virago with a hatchet in another. There is only
one thing in the world that is capable of stirring and altering men's minds to the same
extent, and that is the coherent expression of thought. That is man's chief miracle, unique
to man. There is no 'explanation' whatever of the fact that I can make arbitrary sounds
which will lead a total stranger to think my own thought. It is sheer magic that I should be
able to hold a one-sided conversation by means of black marks on paper with an unknown
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person half-way across the world. Talking, broadcasting, writing, and printing are all quite
literally forms of thought transference, and it is the ability and eagerness to transfer and
receive the contents of the mind that is almost alone responsible for human civilization.
If you agree with this, you will agree with my one main idea, i.e. that the most important
thing about printing is that it conveys thought, ideas, images, from one mind to other
minds. This statement is what you might call the front door of the science of typography.
Within lie hundreds of rooms; but unless you start by assuming that printing is meant to
convey specific and coherent ideas, it is very easy to find yourself in the wrong house
altogether.
Before asking what this statement leads to, let us see what it does not necessarily lead to. If
books are printed in order to be read, we must distinguish readability from what the optician
would call legibility. A page set in 14-pt Bold Sans is, according to the laboratory tests, more
'legible' than one set in 11-pt Baskerville. A public speaker is more 'audible' in that sense
when he bellows. But a good speaking voice is one which is inaudible as a voice. It is the
transparent goblet again! I need not warn you that if you begin listening to the inflections
and speaking rhythms of a voice from a platform, you are falling asleep. When you listen to
a song in a language you do not understand, part of your mind actually does fall asleep,
leaving your quite separate aesthetic sensibilities to enjoy themselves unimpeded by your
reasoning faculties. The fine arts do that; but that is not the purpose of printing. Type well
used is invisible as type, just as the perfect talking voice is the unnoticed vehicle for the
transmission of words, ideas.
We may say, therefore, that printing may be delightful for many reasons, but that it is
important, first and foremost, as a means of doing something. That is why it is mischievous
to call any printed piece a work of art, especially fine art: because that would imply that its
first purpose was to exist as an expression of beauty for its own sake and for the delectation
of the senses. Calligraphy can almost be considered a fine art nowadays, because its primary
economic and educational purpose has been taken away; but printing in English will not
qualify as an art until the present English language no longer conveys ideas to future
generations, and until printing itself hands its usefulness to some yet unimagined successor.
There is no end to the maze of practices in typography, and this idea of printing as a
conveyor is, at least in the minds of all the great typographers with whom I have had the
privilege of talking, the one clue that can guide you through the maze. Without this
essential humility of mind, I have seen ardent designers go more hopelessly wrong, make
more ludicrous mistakes out of an excessive enthusiasm, than I could have thought
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possible. And with this clue, this purposiveness in the back of your mind, it is possible to do
the most unheard-of things, and find that they justify you triumphantly. It is not a waste of
time to go to the simple fundamentals and reason from them. In the flurry of your
individual problems, I think you will not mind spending half an hour on one broad and
simple set of ideas involving abstract principles.
I once was talking to a man who designed a very pleasing advertising type which
undoubtedly all of you have used. I said something about what artists think about a certain
problem, and he replied with a beautiful gesture: 'Ah, madam, we artists do not think---we
feel!' That same day I quoted that remark to another designer of my acquaintance, and he,
being less poetically inclined, murmured: 'I'm not feeling very well today, I think!' He was
right, he did think; he was the thinking sort; and that is why he is not so good a painter, and
to my mind ten times better as a typographer and type designer than the man who
instinctively avoided anything as coherent as a reason. I always suspect the typographic
enthusiast who takes a printed page from a book and frames it to hang on the wall, for I
believe that in order to gratify a sensory delight he has mutilated something infinitely more
important. I remember that T.M. Cleland, the famous American typographer, once showed
me a very beautiful layout for a Cadillac booklet involving decorations in colour. He did
not have the actual text to work with in drawing up his specimen pages, so he had set the
lines in Latin. This was not only for the reason that you will all think of; if you have seen
the old typefoundries' famous Quousque Tandem copy (i.e. that Latin has few descenders
and thus gives a remarkably even line). No, he told me that originally he had set up the
dullest 'wording' that he could find (I dare say it was from Hansard), and yet he discovered
that the man to whom he submitted it would start reading and making comments on the
text. I made some remark on the mentality of Boards of Directors, but Mr Cleland said, 'No:
you're wrong; if the reader had not been practically forced to read---if he had not seen those
words suddenly imbued with glamour and significance---then the layout would have been a
failure. Setting it in Italian or Latin is only an easy way of saying "This is not the text as it
will appear".'
Let me start my specific conclusions with book typography, because that contains all the
fundamentals, and then go on to a few points about advertising. The book typographer has
the job of erecting a window between the reader inside the room and that landscape which
is the author's words. He may put up a stained-glass window of marvellous beauty, but a
failure as a window; that is, he may use some rich superb type like text gothic that is
something to be looked at, not through. Or he may work in what I call transparent or
invisible typography. I have a book at home, of which I have no visual recollection
whatever as far as its typography goes; when I think of it, all I see is the Three Musketeers
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and their comrades swaggering up and down the streets of Paris. The third type of window
is one in which the glass is broken into relatively small leaded panes; and this corresponds to
what is called 'fine printing' today, in that you are at least conscious that there is a window
there, and that someone has enjoyed building it. That is not objectionable, because of a
very important fact which has to do with the psychology of the subconscious mind. That is
that the mental eye focuses through type and not upon it. The type which, through any
arbitrary warping of design or excess of 'colour', gets in the way of the mental picture to be
conveyed, is a bad type. Our subconsciousness is always afraid of blunders (which illogical
setting, tight spacing and too-wide unleaded lines can trick us into), of boredom, and of
officiousness. The running headline that keeps shouting at us, the line that looks like one
long word, the capitals jammed together without hair-spaces---these mean subconscious
squinting and loss of mental focus.
And if what I have said is true of book printing, even of the most exquisite limited editions,
it is fifty times more obvious in advertising, where the one and only justification for the
purchase of space is that you are conveying a message---that you are implanting a desire,
straight into the mind of the reader. It is tragically easy to throw away half the readerinterest of an advertisement by setting the simple and compelling argument in a face which
is uncomfortably alien to the classic reasonableness of the book-face. Get attention as you
will by your headline, and make any pretty type pictures you like if you are sure that the
copy is useless as a means of selling goods; but if you are happy enough to have really good
copy to work with, I beg you to remember that thousands of people pay hard-earned
money for the privilege of reading quietly set book-pages, and that only your wildest
ingenuity can stop people from reading a really interesting text.
Printing demands a humility of mind, for the lack of which many of the fine arts are even
now floundering in self-conscious and maudlin experiments. There is nothing simple or dull
in achieving the transparent page. Vulgar ostentation is twice as easy as discipline. When
you realise that ugly typography never effaces itself; you will be able to capture beauty as
the wise men capture happiness by aiming at something else. The 'stunt typographer' learns
the fickleness of rich men who hate to read. Not for them are long breaths held over serif
and kern, they will not appreciate your splitting of hair-spaces. Nobody (save the other
craftsmen) will appreciate half your skill. But you may spend endless years of happy
experiment in devising that crystalline goblet which is worthy to hold the vintage of the
human mind. (Originally printed in London in 1932, under the pseudonym Paul Beaujon.
This version printed in London 1955).
From http://gmunch.home.pipeline.com/typo-L/misc/ward.htm
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