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1 The World-W ide Web as a Unversal User Interface cript. The accompafing video demonstrates prototypes of all

Our work is motiated by three trends. First, the ubiquitousthré® mechanisms.
migration of services to the &ld Wide Web is due in part to its We naw briefly describe each approach.
simple, c_onsi_stent, and_\n_vwniversal user intesfce: ljaigatio_n 2 1 HTML Decoration
by following links and filling out HTML forms are interactions
familiar to een nwice Internet users. Second, client-sictéen-
sion technologies such asvdaand JeaScript allev sites to
extend and “personalize” the belars and interdices of their
services, with portable usetterface elements that igmate
transparently into the binsers &isting interfce.

Finally, there has been a recentgaunof interest inproxy-
mediatedaccess to the ®, in which proxy agents in the net-
work infrastructure prade caching [1], anommize user requests
[2], or accelerate b access via datatype-specific lossy com *We insert HTML links alongside each (lossily
pression [3, 4, 5]. Recent results whihat these services can be ~ compressed) inline image.ofowing such arefinement

Most previous attempts to puide such an orthogonal service
interface hae relied onHTML decoation, i.e., inserting ele-
ments into the original HTML on the fly before passing the
HTML to the client. (\rious Vb sites [6] similarly usdynamic
HTML to vary the sites page composition, taxgloit brovser
specific features such as frames and imagemaps.) Our earliest
efforts to prwide an interdce to TanSend were based on HTML
decoration. In particular:

built scalably and cost-fefctively, and can shield the user from link causes the original image to be reteie.
the limitations of their Internet connections or client platforms « we insert a distinote TranSend icon at the top of each
Not surprisingly the services ha become increasingly perful visited page. The icon sayw to remind the user that she is

and therefore parameterizable and customizable by each us  viewing a page filtered through therafiSend service.
resulting in increased attention on the design and implementatic  Also, clicking on the icon tads the user to eontol panel
of the user integfce by which the service can be controlled [8] where she can enable and disable the service a{]ydthe

aggressieness of distillation. The control panel is just an
- HTML form with appropriate controls for each setting.
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Figure 1: A Proxied Wb Architecture

fast.
2 Orthogonal Extensions to the Wb’s Ul | loading Speed
We describe ourxperience implementingrthogonal eten- . : o
sionsto the &isting WWW user integce, to support user control Figure 2: Elements of the HTML form interfe for
of intelligent services. Oumeensions are orthogonal in thatyhe ~ controlling the proxy distillation aggressness and the
provide an interfce to aservice which complements the & HTML decorations inserted on each page.

browsing eperience ht is independent of the content ofygrar-
ticular site. V@ base ourx@eriments on therdnSend service at 22 Jva Dashboard
UC Berleley, which performs lossy compression on inline
images to accelerate dialupeW access for a community of
25,000 subscribers. The serviceeps a separate “preferences
profile” for each usemwhich allavs each user toavy the aggres-
siveness of lossy compression, seladti turn of the service for
certain pages, and select the type of iamafpreided forrefine-
mentof degraded (lossily compressed) content.

We are gploring three technologies for implementing the
TranSend service interfe: HTML decoration, Ja, and JeaS-

Our second prototype intade replaces therdnSend icon
with a dashboad similar to those found in desktop applications.
Currently the dashboard alls access to all of the same settings
as the HTML form. TfanSend inserts HTML elements neces-
sary to display the dashboard, which is\aJgpplet, at the top of
each visited page. If the user finds the dashboard visually obtru-
sive, it can be “minimized” into an icon and maximizediiag
later if the user wishes to change settings.



popular option for security-conscious users or users with

e e | e older bravsers.
Figure 3: The Ja “Dashboard” that is inserted at the to} * How intrusve or efective do users peroes the diferent
each page seed to the user through the proxy styles of interices to be? Hw mary controls can be

visible in a dashboard-style intade before its compléy

2.3 JavaScript overwhelms the usgdefeating the appealing simplicity of

Both of the abee mechanisms s from a clumsy intedce the WWW interbce? Should the dashboard be
for image refinement: when the user clicks a refinement lin  «cystomizable”, similar to (e.g.) the Microsoft @k
(added to the HTML), the original image appears on \& o toolbars?

blank page. W turned to JaScript to remedy this problem:

The HTML-decoration integce is currently depjed in

* We annotate each visited page with a showaSeript the production fanSend service; the\@aand JeaScript
program which, when astited, causes each of the inline experimental intedices are>pected to be depyed soon,
images on the page to be reloadeclace and replaced and users will be able to select from among théewmint
with the original ersions; interfaces. Our ability to track which users are using each

« We add an additional icon labeled “Refine All” to the top  interface, and ho often the switch, will form the basis of
of each page, which acéites the JaScript program. an interesting HCxperiment.

3 Technical Issues 5 Conclusions

We encountered a number of interesting challenges in tt  Proxied Internet access, through services suchrasSend,

implementation of these intades, for gample: customizes content fronxisting serers according to each user’

preferences and specifications. Orthogonal-irgerface aten-
sions complement this model by enabling users to customize the
way the view and interact with the content, while remaining
compatible with gisting commodity brarsers. V¢ believe that
this problem domain is a natural fit for technologies suchwas Ja
» Because our SGML scanner is less tolerant of ill-formedgpg JmaScript, and xpect their impact in this area to equal or
HTML than most commercial bwsers, we occasionally  exceed their importance in prioing site-specific services and
introduce HTML elements that change the lwidraor interfaces.

appearance of the page significantly We encourage the reader to tmaiiSend (and send feedback)
Keeping client-side state (e.g. which qualityelebutton by visiting:  http://transend. cs. ber kel ey. edu

appears selected in the dashboard) consistent with servict

side state (ho aggressiely to compress) isvekward with 6 References
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* If users disable fenSend (i.e. turn bproxies) and attempt
to view client-cached pages, the HTML decorations will
no longer vork. This is a specific instance of a general
class of problems alreadyperienced by caching proxies.

4 User Interface Discussion

As systems researchers, the more interesting (and le
expected) challenges were useterface challenges. Some of the

. L 6] Inktomi CorporationThe Inktomi Technology Behind HotBot. May 1996.
ones that generated the most discussion included: el P v y

http://www.inktomi.com/whitepap.html.
* “Collisions” with browvsers’ lilt-in Ul: Java and [7] Princeton University Secure Internet Programming, http://www.cs.prince-

JavaScript do not recognize “nonstandard” mousenés ton.edu/sip/.
such as “shift-click” or “right-btton click”. JaaScript in [8] Takao Shimada et dhteractive Scaling Control Mechanism for World-Wide
particular leses no option bt to overload the left-click Web Systems. Proceedings WWW-6, Santa Clara, May 1997.

behaior, limiting the etent to which it may be used to
extend the client intedce.

 HTML decoration may adwsely afect pages with precise
pixel-level layout, fixed-size non-scrollable frame areas,
etc. Doing the “Right Thing” for very page wuld
basically require reproduction of the tsers rendering
behaior at the service. Although we are trying to decrease
our reliance on HTML decoration, wepect it to remain a
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