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Executive Summary

A set of technologies dubbed ‘AJAX’ has triggered a surge of interest in dynamic inter-
faces to Web services such as email, maps, and calendars. At its core, however, AJAX
is still locked into the Web’s limited request/response architecture. That prevents servers
from pushing real-time alerts such as incoming service calls, market data, or news head-
lines to Web browsers.

However, it is possible to stream events over today’s Web infrastructure. And it's possi-
ble without installing any new software in the browser, a key part of the appeal of AJAX.
KnowNow is already shipping such technology— and has been for five years.

This white paper will discuss potential of AJAX-style Web applications, as well as the
fundamental limits of pull-based architectures. It will also discuss how KnowNow’s tech-
nology works and its advantages for accelerating Web applications with real-time event
notification.
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1. Introduction

The rapid spread of the term AJAX (Asynchronous JavaScript And XML) — from a We-
blog [9] to the Wall Street Journal [10] within weeks! — might lead developers to assume
it's a breakthrough that heralds the death of desktop applications. There’s certainly a
kernel of truth in that: a slew of new Web applications under the AJAX banner have re-
defined end users’ expectations of what's possible within a Web browser by offering
smooth scrolling, incremental updates, and more responsive input forms.

Nevertheless, so-called ‘fat clients’ that run on PCs still retain one fundamental advan-
tage over the Web: real-time event notification. AJAX alone does not address instant
messengers, stock tickers, or other collaborative applications that require “push” data
streaming.

This seemingly-arcane distinction isn’t merely about appearance or speed. Who really
needs to know a fraction of a second sooner that another invitee has responded to a
meeting request? The fundamental advantage of event notification over polling is that it
can loosen the coupling between components in an application. Using a layer of “Web
middleware” to dynamically route information about relevant changes to interested com-
ponents can reduce software development, maintenance, and integration costs.

In this paper, we will explore the fundamental limits of browser-based applications and
explain how AJAX solves some of the remaining problems — and which ones it doesn't.
From there, we’'ll show how real-time event notification can be added to today’s Web and
how products such as KnowNow’s are helping users take full advantage of technologies
like AJAX and beyond.

2. Beyond the Desktop

Surveying the desktop landscape, only a few applications remain without any Web-
based equivalents. Graphics-intensive CAD tools and games may demand the sheer
horsepower of PCs and workstations, but even office productivity applications can be
written entirely in Dynamic HTML: HalfBrain already hosted word processing, spread-
sheets, and presentation tools five years ago!’ [7, 11]

Nevertheless, desktop applications retain some advantages over Web applications in
areas such as security, multimedia, and mobility. By design, browsers don'’t offer direct
access to hardware such as security keys, cameras and microphones, or files on disk.
Installing popular browsers plug-ins helps circumvent these limits, though.

For example, Adobe’s latest Acrobat Reader plug-ins provide such rich public-key en-
cryption, digital signature, and rights management services that San Jose’s public library

' Part of that team regrouped to form Oddpost, the AJAX-style Webmail application ac-
quired by Yahoo! as its response to Google’s Gmail. Laszlo also ships a Flash-based
interactive Webmail demo; all of these use polling to check for new messages, as dis-
cussed later in §4.
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website can now lend out e-books to its patrons [26]. Macromedia’s Flash Player plug-in
powers podcasting startup Odeo’s web-based multi-track recording studio; Flash can
even support video recording [4, 8]. And userData, an obscure feature of Microsoft
Internet Explorer's Cascading Style Sheets (CSS) implementation [5, 17, 18], enabled
Salesforce.com to simulate off-line access to its web application by storing customer re-
cords on disk [25]. Furthermore, innovations such as cross-domain user scripting using
Greasemonkey in the Mozilla Foundation’s Firefox browser point towards an even richer
future for the browser as a user interface platform [21].

3. AJAX Cleans Up

These plug-ins generally support the page-at-a-time paradigm of Web applications. By
contrast, the key insight of AJAX-style applications is simple: decomposing jarring transi-
tions that download an entire new Web page into a series of smaller, more frequent
transactions.

Rather than retrieving complete HTML pages, AJAX emphasizes retrieving smaller,
structured XML elements in response to user interface actions that, in turn, are ex-
panded into an HTML rendering within the browser. For example, it dramatically reduces
the perceived latency of scrolling a map to move around already-loaded image tiles,
while only downloading the newly-visible tiles. Similarly, automatic completion of input
form fields can take advantage of quick calls to retrieve data from the server while the
user is still typing.

Given the sheer bulk of pages generated by modern applications servers and HTML
template languages, the bandwidth savings of merely avoiding retransmitting portions
that haven’t changed can be quite dramatic. Judiciously-chosen URLs for identifying
fragments of application state that can be cached safely automatically take advantage of
browser- and proxy-caches to further accelerate the user experience.

AJAX is considered “asynchronous,” but could be described more precisely as “non-
blocking,” because user input doesn’t lead to an hourglass cursor. At the same time, us-
ers are conditioned to expect that submit buttons lead to blank intervals; the AJAX ap-
proach requires providing users alternative visual feedback that something is happening
in the meantime. This is the most charitable explanation of why a fair bit of “eye candy”
such as wipes, fades, bounces, sliders, and all manner of animation trumpet the self-
consciously hip design aesthetic of so-called “Web 2.0” sites sailing under the AJAX
banner.

4. Rewiring the One-Way Web

In the middleware community, the formal definition of asynchrony requires the ability to
send a message at any time, in either direction. This helps reduce coupling between the
presentation layer and application logic; event loops are the basis of the Model-View-
Controller (MVC) style of GUI application development, for example.

Consider the challenge of developing an AJAX webmail application. Clicking on a sub-
ject line to delete a message that promptly sends a message to the server (and immedi-
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ately disappears from view) is a vast improvement over ‘plain HTML’ webmail. Checking
for the arrival of new messages still requires regular polling, though.

A desktop application built using MVC would reduce delays and bandwidth by letting the
server send a notice as soon as new message arrives, and no sooner. HTTP would ap-
pear to make server-initiated transmission impossible. At its core, the Web is built to pull
data from central servers, not to push it out peer-to-peer.

An AJAX email application must poll a server repeatedly to check for new messages,
rather than letting the server send a notice as soon as that event occurs. This wastes
bandwidth and increases delay for the user. This sort of pseudo-push using frequent
polling is what gave the “Push” buzzword such a black eye in 1996-98 [6].

Browser Server Browser Server

"new-mail: #5"

"delete #3" "delete #3"
IIOK" IIOK: #3"

"new-mail?"

ll#5 n

Time v

Figure 1: While AJAX’s characteristic communication pattern is still a saw-tooth, true client/
server applications can send overlapping messages, in either direction, at any
time.

5. Beyond AJAX

Ambitious developers are already taking advantage of commercial and open-source
toolkits to go beyond AJAX to power genuinely asynchronous Web applications — with-
out installing any new software on the client.

Adding genuine asynchronous messaging to the Web is only possible due to some
clever interaction between HTML, Javascript, and Web browsers’ rendering algorithms.
One of the earliest advances in browser design was to incrementally display a page
while it was still downloading. With the invention of nph (‘no-parse-headers’) Common
Gateway Interface (CGlI) scripts in 1994, Web developers have had ways to ‘pipeline’
data to clients as soon as the server could compute it.

The simplest way to exploit this is to turn the browser into a 21%-century “green screen”
dumb terminal. Manuel Kiessling's open-source A Really Simple Chat (ARSC, [14]) uses
AJAX techniques to send input lines upstream, while a modified HTTP server that can
hold open thousands of simultaneous connections re-broadcasts the chat stream to
other users. As each line of HTML eventually streams into the browser, it triggers the
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execution of a new bit of JavaScript that updates the display to insert new lines into the
transcript.

It takes a lot more to take advantage of incremental rendering to power “real apps” that
traffic in structured data, not just adding lines to a display. What began as a convenience
for dealing with slow dialup modem links, KnowNow has turned into a clever facility for
adding real-time XML event notification over standard HTTP by using hidden HTML
FRAMEs to trigger events in the enclosing application. Easier said than done — con-
necting multiple open windows within the confines of the JavaScript security sandbox
had confounded many developers before KnowNow’s invention of the “microserver.”

6. The Potential of the Two-Way Web

The subtler and broader implication of combining AJAX with asynchronous event notifi-
cation is that it can extend publish-and-subscribe application integration across the
Internet to desktop PCs, mobile phones, and other devices. Within the enterprise, it's
easy to assume that different components can support peer-to-peer messaging; beyond
the firewall, it's often been assumed impossible to run a “server” process that listens for
events from the Internet.

Assuming one did have a miniaturized server, though, it has far more utility than merely
broadcasting information from a server to dumb terminals, as the applications in the pre-
vious section did. It affords developers a chance to give a name to shared concepts, and
thus decouple programs from having to explicitty command each other to display or re-
trieve information. Rather than forcing a server to invoke “redraw” on each client that
may be displaying a stock price, it only has to publish to the shared Web address
http://myServer.com/myStocks/FOO ; other clients need only subscribe to the same
URL, and the messaging fabric takes care of all the scheduling, transformation, and se-
curity constraints to connect them together. Next month, another developer can write an
entirely separate application that visualized stock prices in a different way, without fur-
ther coordination with the server; the month after that, a wireless carrier can offer to filter
major price movements and send alerts to brokers’ phones. All of this is made possible
by viewing the Web as a fundamentally two-way repository of ever-changing information,
not the Ul tricks of AJAX.

Several open-source platforms provide powerful abstractions for connecting fully-
interactive Web Uls to enterprise applications and Web services. Nevow [22] and
Pushlets [29] extend the event loop familiar from model-view-controller GUlIs for Python
and Java, respectively. Mod PubSub is designed as an event bus that uses URL path-
names as topics to implicitly invoke programs written in a wide range of languages [13].
Historically, Mod_PubSub was the protoype for KnowNow’s award-winning [16, 19, 20,
28] commercial product, LiveServer, which provides enterprise-class [15, 30] scalability,
reliability, and security.

7. Development Tools for Web 2.0

The emergence of an ecosystem of industrial-strength tools, services, and solution pro-
viders bodes well for the revolution dubbed “Web 2.0.” Tim Berners-Lee’s original vision
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for the Web to become “the universe of all network-accessible information” goes far be-
yond the browser, and so will this movement.

For example, KnowNow’s LiveServer can even deliver real-time feeds into ordinary Ex-
cel spreadsheets (as well as track any updates users type in). It includes connectors for
major database packages; and parses several flavors of Web syndication formats. Just
as behind-the-firewall Enterprise Application Integration (EAI) vendors found, unlocking
the power of an Internet-scale event bus requires a well-maintained flotilla of connectors
and adaptors to work in a real world full of legacy applications. To complete the cycle,
developers deserve platforms that support them in developing, debugging, testing, and
deploying large-scale, high-quality supportable, portable applications that are well-
integrated with existing internal systems.

Part of that challenge is recognizing that not all systems are ready for publish-subscribe
integration, either. Transactional Remote Procedure Calls (RPC) still have their place.
Recall our earlier webmail example: it's reasonable to express the user’s desire to see
all new messages as soon as possible as a persistent subscription to their INBOX. But
users would be justifiably upset if a newly composed message were sent twice, or not at
all. For such commands, developers are still free to use AJAX-style XMLHTTPRequests,
or better yet, KnowNow’s integrated SOAP support for gatewaying transactions.

Underneath the covers, KnowNow still provides the advantages of loosely-coupled
communication by transforming an RPC-style SOAP request into pub/sub so that other
applications can monitor the status of a transaction. For the developer, though,
KnowNow provides a unified approach to either style of software architecture.

The clear benefits of migrating desktop applications to the Web in terms of maintenance,
security, and scalability must be weighed against the costs of slower response times,
limited interactivity, and less-than-beautiful graphical interfaces. With AJAX, multimedia
plugins, and push technology like KnowNow’s, the Web is closer than ever to becoming
a viable default platform for application development.
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All the News that’s Fit to Push

Our founding a-ha! moment came to us when we asked “What do you need to know, now?” — the reali-
zation that most of business life is reacting to news flashes from the front lines. Five years ago, Really
Simple Syndication (RSS, [23]) was an obscure technology for websites to plug into Netscape’s Netcen-
ter portal, but it quickly became the star of KnowNow’s demos to customers and investors.

Specifically, while newspaper websites insisted on offering separate feeds for each brand and section,
businesspeople needed to monitor any occurrence of a partner or competitor across all of those chan-
nels. In 2000 KnowNow’s prototype code — since open-sourced as Mod_Pubsub [12] — only had hun-
dreds of feeds to monitor; today the award-winning [1] technology at PubSub [27] monitors tens of mil-
lions of sources on behalf of hundreds of thousands of users.

Recently, these two companies joined forces to add PubSub’s "premium, controlled access to non-
traditional outside sources of information and the blogosphere” [2] to KnowNow’s flagship AJAX-style
application, SpeedReader [3]. PubSub’s consumer offering requires installing a customized, binary
plugin for certain Web browsers that connects using the Jabber instant-messaging protocol [24]. By
connecting their “search-the-future” service to KnowNow’s Enterprise Syndication Solution (ESS), or-
ganizations can deliver immediately actionable news feeds, blog content and critical communications to
desktops without polling or client-side software installation.

“Headline news” includes a lot more than stock prices and traffic incidents — changes in customer rela-
tionships, systems going down, or an out-of-stock situation are just as “newsworthy” within an organiza-
tion. When time is of the essence, KnowNow'’s real-time event streaming technology trumps AJAX-style
polling.

A SpeedReader, - Microsoft Internet Explorer

File Edit View Favorites Tools Help

OEaEk > ﬂ |EL‘ A ) search 2 Favaries A e 7 - i F El v @EE;& pub J% 2

Address ] hitp fess. knownow, comPcategory| D=hn_alertsichannelurl|0=Pttp% 34%252F %252F p.moreover come252FegHlocalwezszr ¥ | [ G0 Links ¢ & snaglt [

%, knowhow ~ | Add Channel = [B SpesdReader Channets = | G Alerts ~ | &7 Prefersnces | () Active

Spaadﬂeader“‘ Home | Logoff | Praferances | Speadwriter | Feedback [Help [TTTIITIRG

Text size [4]

Podcasts

% Stockwatch (Moreover)

# Mark All As Read 7 shou Filters

S Pernex pasts Q2 esrnings of US$173mn
Knowlow Press Releases

) CORP. EARNINGS Stratos Glabal Corp
Sarnple SpesdWriter Channel 5

Viewpaint - AJAR
o @ Back ) open in new window & Forward Ttam

3y channals [Ede ] CORP. EARNINGS Stratos Global Corp.
Caaterts

Bay Area Traffic - Incidents
RES News (Mor v

[stackwatch (Moreover) Stratos Global Corp.
St

5 T Bi
Bl (moracuen [SGE-TSX)

el EAIl Solutions
S 201toJun. 30 Yearage ¥l e,

H| Wednesday, August 3, 2004 | Page B19
E Fram CNW Group

Beusiness Revenue 92,732,000 95,142 000 solutions,

Met profit 370,000 5412000 Integration
senices. EAI
Net prifshr 0.01 on Software

Cash Flow 9 R9A NN 13 97R NN s WhiteF ence.com
<

&) Stackwatch (Marsaver) | CORP. EARNINGS Stratos Global Corp B  Internet

Figure 2:
KnowNow developed SpeedReader, a rich, interactive, and real-time RSS news aggregator in
AJAX style — an application without any software installation on the client.
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