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ABSTRACT
In this paper we address the problem of browser extensi-
bility, needed to support the evolving nature of the web.
Standards for supporting multimedia content by browsers
are constantly updated, extended and introduced while the
browser support is left behind.

We present a novel approach to add browser support for
content adhering to a new standard. Only a small set of re-
quirements needs to be implemented as part of the browser’s
software, the rest is accounted by client-side code.

Client-side code has the advantage that it can account for
missing functionality with no changes to the browser, thus
making it more dynamic, easier to implement, and enabling
third-party developers to contribute. At the same time,
it is risk-free for users accessing other content types. On
the downside, client-side code suffers from degraded perfor-
mance and potentially introduces security concerns.

Categories and Subject Descriptors
H.5.4 [Information Interfaces and Presentation]: Hy-
pertext/Hypermedia - Navigation

General Terms
Hypermedia, Browser Extendability,Web Architectures, Web
Standards

Keywords
Browser, XML, SMIL

1. INTRODUCTION
Several specifications are defined to allow users fast and easy
authoring of documents of various types. Some of the speci-

∗A full version of this paper, is available at:
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IE7 Firefox2 Opera9

HTML / XHTML 73% 90% 85%
CSS 2.1 56% 92% 94%
CSS 3 changes 13% 24% 19%
DOM 51% 79% 84%

Table 1: Percentage of features supported by the
three main browsers of four main specifications.

fications have already become standards but have almost no
support in browsers, e.g. SMIL.

According to a survey performed by webdevout, none of the
four main specifications is fully supported by the three most
popular browsers. Table 1 summarizes the percentage of
features implemented by three main browsers, for 4 specifi-
cations.

The main reason that very few standards are actually imple-
mented in browsers is due to the fact that browsers struggle
to stay reliable, secure, fast, and light-weight. Keeping up
with the exploding number of new standards counteracts
that goal. This lack of support by browsers for new types of
content forces web site designers to limit their support to a
specific browser or a specific technology, which is detrimen-
tal to both users and developers.

2. APPROACH
In this paper we present a new approach for standards sup-
port by web browsers. We propose to implement most of the
functionality of a standard in client-side code (i.e., Javascript),
leaving the browser to implement only the operations which
cannot be accounted for by means of client-side code due
to performance requirements or other limitations in the web
browser. The proposed approach allows the authoring user
to create content according to a standard, without worry-
ing about the implementation, accessing the content using
a web browser that implements only a small subset of the
specification.

The advantage of using client-side code is that it can “write”
HTML to the browser, utilizing it to parse the content that it
supports without any need for specific APIs. Essentially, the
task of the client-side code is to allow whatever functionality
is possible until it reaches a point where the content to be
displayed cannot be supported by means of client-side code.
At this stage, the code generates HTML content and“writes”
it to the browser for execution.



Client side code applications, are developed once to support
missing specifications and used by multiple clients that ac-
cess different documents adhering to these standards.

Thus, there will be a separation between the content, which
defines the actual document adhering the specification cre-
ated by the authoring user and and the client code used
to actually display the content. Different sites might host
different complementary implementations for a given spec-
ification and content can be stored again on a different set
of hosts.

2.1 Information Flow in the New Approach
The key idea behind the new approach is that several tags
that define behavior (including layout, organization, pre-
view, or any other operation that can be performed by means
of client-side code) can be left outside the browser’s imple-
mentation for the standard. Since the client-side code can
use the browser’s support to account for the functionality
that is missing, the effort that was invested in the browser’s
modifications will be put into use by client-side code.

The illustration of the system’s operation is depicted in Fig.
1. We assume that a user clicked on a link to client side
code, and a document as a parameter. For example, the
user might click on a link of the following structure:

http:\\www.clientSideCodeLocation.com\SMIL.js?url=www.contentRepository.com\myFile.smil

www.clientSideCodeLocation.com is the site hosting the
client side code implementing the missing functionalities while
www.contentRepository.com hosts the document to be ac-
cessed named myFile.xmil

The main steps of execution are as follows:

• Step 1: Download Client Side Code

In this step the browser will access a domain which hosts the client-side
code (Javascript) that can perform the extended functionality.

• Step 2: Fetch the XML Content

The client-side code accesses a server that holds the content of interest,
which is written according to a standard that is partially supported by
the browser.

• Step 3: Perform Client-Side Operations Based on Content

The client-side code is used to perform the logic needed in order to sup-
port the functionalities that it accounts for, based on the content down-
loaded in step 2. When a the client side code cannot account for a func-
tionality to be displayed, it writes that content to the browser for display.

After the content was written to the browser, the client side code might
“wake-up” and and write different content to the browser due to events
triggering (e.g., timing user input).

• Step 4: Use Existing Browser Support

The input for this step is HTML content that is consistent with a stan-
dard that is supported by the browser. In this step the browser’s code
takes over and performs the display of the content. The browser might
be interrupted by receiving new content from the client side code. This
will follow a triggering of an event as discussed in step 3.

Essentially step 3 might trigger in different points in time
following by step 4. And this might happen repetitively, de-
pending on the nature of the content and triggering events.

2.2 Multimedia Conductor
To validate our approach, we show how a subset of the SMIL
specification, implemented by Internet Explorer (IE) is uti-
lized to build a case study specification: “advanced confer-
ence proceedings”. Functionality that is needed in order

Figure 1: Implementing a Table of Contents on Top
of IE’s Partial SMIL Support.

to support the operations and tags defined in the extended
specification are accounted by means of client-side code, thus
alleviating the “all or nothing” affect of a complicated spec-
ification, such as SMIL.

A document author creates a document, which complies
with the case study specification, not supported by SMIL.
The browser then views the document as specified by the
extended specification, utilizing client-side code and previ-
ously supported SMIL operations.

The client is presented a system with a user interface as
illustrated in Fig. 2.

Figure 2: A possible UI for viewing the generated
media documents.

A) Input box to provide a link to a “RAK” file, which describes various aspects

of the multimedia document in a standard XML format. B) The table of contents

as specified by the RAK file. The slide thumbnails are links to particular times

within a specific presentation. C) The global controls. D) The synchronized

video stream in the multimedia document as specified by the SMIL object defined

in the RAK file. E) The synchronized slide stream as specified by the RAK file.

F) Timer indicating progress of presentation.


