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Abstract 

 
Rapidly evolving software and hardware device 
technologies have progressed capabilities and 
capacities to extend the human condition in ways 
which have produced extraordinary technological 
advances which are not devoid of problems. With 
particular regard to application software on ad-hoc 
mobile devices, cross-platform interoperability and 
portability issues have once again, become very 
prevalent and demand viable solutions.  
 
Applications may be native to specific devices and 
operating systems or they may be non-native web 
applications. Both types may suffer cross-platform 
interoperability failings. But web applications, 
distinguished from native mobile and desktop 
applications, may be recognized as being particularly 
suitable to supporting highly portable distributed 
applications and for promoting interoperability.   
 
Three web related technologies have recently paved 
the way for a viable solution. These technologies are 
1) the responsive web, 2) the semantic web and 3) 
HTML5.  
 
A proposed solution, Wixel-SMEN, Semantic Markup 
Enabled Navigation using change elements (Wixels), 
requires built-in browser-centric logic and can both 
ensure cross-platform interoperability and promote 
“write once” development and portability of robust 
web applications. Wixel-SMEN, introduces 
development of true semantic web aware browsers. 
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Introduction 

 
Cross-platform interoperability problems tend today, 
to be specific to ad-hoc mobile devices. These 
devices typically run proprietary operating systems 
upon which a whole new class of native applications 
have been developed using proprietary software 
development tools. Most efforts at cross-platform 
interoperability have involved custom application 
converters which produce cloned applications to run 
on different computing environments or application 
generators which produce multiple native versions of 
the same application, one for each proprietary 
computing environment. 
 
More recently, advances in miniature ad-hoc mobile 
device performance and capacities have led to the 
development of HTTP protocol web-engines and 
mini-browsers which bring world-wide-web internet 
functionality to those devices [1].  The ability to run 
web applications may be viewed as a fundamental 
means of providing cross-platform interoperability 
and support for distributed systems architectures for 
application software.  Yet, current implementations 
of web core and mini-browser technologies have not 
promoted complete cross-platform interoperability 
despite the standardization of the technologies and 
techniques involved.  Attempts at designing and 
releasing new web cores and browsers similarly fail 
to produce working compatibility solutions. 
 
 

Background 
 
A prominent cross-platform problem domain which 
affects web applications, regards variances in screen 
size and interface types [2].  Applications running on 
full-screen browsers must be re-written to run in the 
specialized computing environments of small mobile 
devices which can have 3” screens or smaller and 
specialized touch interfaces for handling user 
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interaction [2]. Additionally, small ad-hoc mobile 
devices originally suffered capacity and performance 
constraints. These constraints prohibited support for 
robust applications. Advances in performance and 
capacity have helped to resolve the latter problems. 
Two solutions have been introduced to resolve the 
remaining interoperability issues. 
 
A first solution, the “responsive web,” introduced 
specialized markup and scripting techniques. CSS3 
media queries and/or unobtrusive Javascript allowed 
developers to produce modified renderings of 

applications, resizing and re-arranging application 
components when rendered in different device 
environments or contexts [2], while at the same time, 
handling alternate interfaces. These however, require 
rewriting CSS and Javascript components of the 
application to achieve cross-platform interoperability 
objectives by serving different styles and renderings 
for different device contexts [2]. Media queries and 
unobtrusive Javascript do not provide completely 
portable “write once” solutions. Responsive web 
techniques are said to promote a “One Web” vision 
[2]. 

 

                             
 
 

                       
 
A second software solution, the semantic web, holds 
promise for providing a more viable “write once” 
cross-platform interoperability solution. The semantic 
web originated in the early 1960s cognitive works of 
A.M. Collins, M.R. Quillian and E. F. Loftus on 
semantic network models [3]. Their work postulated 
semantic network models as a means of representing 
and cross-relating semantically structured knowledge. 
This was achieved through facets, special filters on 

collections of data which were used to explore and 
gather knowledge related data [4].  
 
In 2001, Tim Berners Lee proposed discussions for 
implementing a “Semantic Web” [5]. The original 
objectives of the Semantic Web, based on semantic 
network models, have evolved and are used widely 
today as library sciences and e-Learning applications. 
Faceted browsing was typically implemented as 
extensions to existing web browsers or as special web 
applications [4]. None of these implementations 
involved creation of a true semantic aware browser. 
Their functionality was not built-in to underlying 
browser logic and architecture. Unique languages 
evolved for faceted browsing, including RDF 
(Resource Description Framework) and OWL 
(Ontology Web Language) [4].  
 
By 2004, ad-hoc mobile devices had already begun to 
flourish. To support interoperability for mobile 
devices, promote new markup functionality and 
multi-media support, several new feature changes to 

Unreadable 
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the XHTML2.0 standard were proposed to the 
World-Wide-Web Consortium (W3C) by members 
which included Apple, The Mozilla Foundation, 
Opera Software and others [6].  At the time, W3C 
declined to incorporate the proposed changes. Those 
who supported them spun off a new group, the Web 
Hypertext Application Technology Working Group 
(WHATWG.org) and subsequently produced their 
own standard which today, is HTML5. Take note that 
this group specifically considered their charter to 
address web applications [6]. HTML5 promoted new 
markup, semantic markup support, several new 
technologies and APIs for robust applications [6], 
with specific intents to support and promote cross-
platform interoperability, particularly for mobile 
devices. Notably, the paradigm promoted is 
application-centric. By 2008, HTML5 was being 
implemented widely by web industries, even without 
a formal publication, supported by an advanced 
version of cascading style sheets (CSS3) [6].  In 
2009, W3C relented and expired the XHTML2.0 
charter and merged HTML5, joining with 
WHATWG.org in co-development of the new 
standard.  The formal publication of HTML5 is 
scheduled for some time in 2014 [6]. 
 
Semantic markup changes introduced in HTML5 
extended the basic semantic network model for the 
semantic web to include new purposes and 
functionality.  According to an Adobe Software 
Corporation “Developer Connection” article by Terry 
Ryan, these new possibilities included 1) 
accessibility, 2) content repurposing, 3) search engine 
optimization (SEO), 4) developer comprehension, 5) 
browser/agent control functionality and 6) access and 
performance optimization.  
 
 

Related Work 
 

Research and development efforts for the semantic 
web quite naturally regarded attempts to implement 
semantic web browsing. However, those efforts did 
not produce true semantic web aware browsers.  
Development typically concerned implementations of 
semantic web browsing which was based on the 
original concepts which were defined for semantic 
network models. Many versions of faceted browsers 
were developed which used special languages, RDF, 
OWL and others, to explore data with facets or a 

combination of facets and keywords to gather results 
for presentation [4].  Often, as in the work of M. 
Tvarozek and M. Bielikova, these faceted browsers 
were implemented as web applications, using the 
underlying functionality of normal web browsers to 
access specialized databases like Facit or Steltecia as 
sources for exploration and data gathering [4].  
 
The lack of cross-platform interoperability for web 
applications on ad-hoc mobile devices stimulated 
research and development efforts geared toward 
developing web cores and associated mini-browsers 
which would run as native applications on specific 
mobile devices [1]. And still, none achieved full 
cross-platform interoperability for web applications. 
Most often the Web-kit core was used as the basis for 
these mini-browsers, but efforts were also made to 
develop entirely new web cores and mini-browsers 
based upon them. A classic example of how such 
efforts failed can be found in xFace, a new web core 
and associated mini-browser, the work of F. Jiang, Z. 
Feng and L. Luo [1]. Objectives included attempts to 
minimize web core footprints by pruning off many of 
the tags and arguments called for by the existing 
international standards set by the W3C and others, 
while declaring a new draft standard which didn’t 
include international standards organizations 
participation. These efforts proved misguided as they 
failed to take into account the rapid progress which 
was improving mobile device capacities and 
performance. There was no need to limit web core 
footprints and further, deviations from international 
standards lead to failures in keeping pace with 
advances in those standards.  A lightweight footprint 
web core based on XHTML1.0 proved especially 
misguided when HTML5 became the next standard in 
the same time period, requiring many new tags and 
attributes which made limiting a web core’s  footprint 
a ludicrous proposition.  The pace of improvement in 
mobile device performance and capacity allows for 
standard web cores like Web-kit and Mozilla to be 
used without deviation from international standards.  
 
 

Wixel-SMEN 
 
Wixel-SMEN builds upon the HTML5 advances in 
semantic markup and uses semantic markup to 
implement responsive web functionality to achieve 
creation of a semantic web aware browser/user agent. 
The definition and implementation of Wixel-SMEN 
does not propose to achieve this through markup 
alone, nor by implementing a specialized web 
application that runs on top of an underlying standard 
browser. The cross-platform interoperability solution 
proposed requires an implementation that involves 
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built-in logic changes to the web core and browser. 
This in turn, means that changes to the accepted 
HTML markup standards need to be drafted as all the 
major browsers will need to adhere to the proposed 
changes in browser logic. That logic will recognize 
certain categories of block markup elements as 
Wixels (change elements).  
 
Wixels define a category of markup elements or 
semantic markup containers which effect changes in 
the way the markup is rendered on different 
computing architectures or platforms. It will be 
demonstrated  that markup containing wixels, in 
combination with a built-in browser rendering rule 
set, provides semantic markup enabled navigation 
which in turn, provides means for cross-platform 
interoperability and portability of applications. To the 
point, the new browser logic evaluates wixels to 
determine application of its rendering rules within 
specific device environments which browsers can 
always detect. Wixel-SMEN implementation is 
browser-centric as opposed to application-centric. 
 
Since the functionality of Wixel-SMEN is browser-
centric as opposed to application-centric, cross-
platform interoperability issues are removed from the 
realm of application development. Developers may 
”write once” application code and reasonably expect 
their web applications to function properly across all 
platforms which support Wixel-SMEN with tight 
adherence to responsive web resizing and interface 
compatibility. In brief, as a browser-centric solution, 
Wixel-SMEN achieves for developers, complete 
cross-platform interoperability and portability 
through semantic markup. Achieved via responsive 
web principles being implemented via semantic 
markup instead of media queries or unobtrusive 
Javasript, the browser built-in logic rule set for 
semantic markup defines rendering and navigation; it 
ultimately implements true semantic web aware 
browsers for a subset of browser functionality which 
may later be expanded to serve additional purposes. 
 

                             
 

By complete cross-platform interoperability and 
portability, Wixel-SMEN is meant to achieve a 
conforming behavior for all new browser versions, no 
matter what the platform, no matter what operating 
system, screen size or interface. A full screen 
browser will exhibit the same behaviors and 
renderings as a small screen mini-browser, if for 
example, it is dynamically resized to fit the same 
screen dimensions as the small screen device, any 
screen size, any resolution. 
 
Wixel-SMEN built-in browser-centric rules based 
rendering 1) detects the host browsers platform 
environment, 2) can be switched off by developers 
for legacy rendering, 3) supports backward 
compatibility with older HTML standards and 4) can 
be overridden by non-passive CSS rules which may 
contain media queries or by unobtrusive Javascript. 
    

 
 
Navigation may be achieved by mouse, touch pad, 
arrow keys or gestures and potentially, voice.  
 

                  
 
Wixel characteristics enable explicit navigation 
between wixels. Wixels may be nested within each 
other.  Navigation between wixels may proceed 1) 
from inner to outer, 2) outer to inner, 3) directional 
between sibling wixels and 4) via normal hyperlinks 
on page or to alternate pages.  

Same Behavior 
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The many benefits of Wixel-SMEN include the 
following:  
 

• full cross-platform interoperability 
• portability of application code 
• “write once” development 
• responsive web resizing 
• responsive navigation Interfaces 
• readable wixels when navigated to 
• no need to pan/zoom and fudge positioning 
• page level navigation that makes sense 
• accessibility via universal design  
• true semantic web aware browsing 
• standards compliance for all browsers 
• robust applications, small and large screen 

 
 

Conclusions 
 
The introduction of small ad-hoc mobile computing 
devices concurrently gives rise to new cross-platform 
interoperability problems which are complicated by 
screen size, interface types and capacity issues [6]. 
Web access was soon implemented via platform 
specific web cores, Web-kit and Mozilla, and mini-
browsers based upon those web cores [5].  
 
Early solutions involved responsive web techniques 
which included 1) CSS3 media queries [1] and 2) 
unobtrusive Javascript [2].  These techniques while 
effective, still required developer interventions for re-
writes of application components using CSS and 
javascript. A truly portable means of providing cross-
platform interoperability for web applications had yet 
to be arrived at. 
 
Along with responsive web techniques, cognitive 
work on semantic network models evolved after the 
turn of the millennium. Early work on the semantic 
web focused on faceted browsing techniques to 
implement the concepts of semantic network models. 
Discussions on the semantic web, were introduced by 
Tim Berners Lee in 2001 [5]. Soon, HTML5 spun off 
from W3C’s charter work on the XHTML2.0 
standard and was later adapted and merged by W3C, 
becoming widely used, even without a formal 
publication [1].  HTML5 supports many new 
semantic markup features and intended to provide 
solutions to cross-platform interoperability problems, 
especially for mobiles devices. Semantic features of 
HTML5 which extend beyond those of the original 
concepts of semantic network models were 
recognized as being instrumental in achieving 
possible cross-platform interoperability.  

 
HTML5 supports:  
 

• semantic web markup 
• robust application APIs 
• cross-platform interoperability 
• responsive web functionality 
• new technologies for multi-media 

 
It is observed that to achieve effective cross-platform 
interoperability, a browser-centric, as opposed to 
application-centric, solution is required.  Wixel-
SMEN proposes just such a solution, using special 
semantic markup containers called Wixels (change 
elements) and built-in browser rule sets to drive 
semantic markup enabled navigation (SMEN).  
 
Requiring HTML standards modifications, Wixel-
SMEN would introduce true semantic web aware 
browsers with limited semantic functionality that 
achieves the goals of cross-platform interoperability 
and “write once” development and portability of 
robust web applications.  
 
Wixels:  
 

• are semantic web markup containers 
• require built-in browser-centric logic 
• must be introduced as HTML standards 
• allow “write once” robust application 

development 
• resolve cross-platform interoperability 
• resolve portability 
• promote responsive web functionality using 

semantic markup 
• can be switched off to allow legacy behavior 
• allow backward compatibility 
• promote semantic markup enabled navigation 
• introduce true semantic web aware browsers 

 
Wixel-SMEN is a viable browser-centric solution to 
cross-platform interoperability problems.  
 
This initial proposal paper is intended to be expanded 
upon at a future date to include actual browser 
implementation details, evaluation and testing.  
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