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Abstract: 

Current search engines are efficient for searching ordinary web pages. However, searching in 

today's evolving rich internet applications is difficult task for search engines. These evolving rich 

internet applications are adobe flash, adobe flex, Microsoft silverlight, Ajax and others are 

increasingly frequent on the web or mobile devices and are offering a high degree of interactivity 

to the user, by seamlessly loading content from the server without the need to refresh the page. 

Current search engines cannot perfectly search and index these applications. In this study we 

demonstrated that search engine for silverlight applications can be built. The main obstacle to 

achieve this goal was to extract textual information from silverlight objects, because silverlight 

objects are compiled into binary data packed into XAP file. These XAP files contain compiled 

DLLS. These DLLS contains islands of binary and textual data that can be read. This textual 

information is extracted and indexed is built. 

 

Key Words: crawling silverlight websites, rich internet applications crawler, Search engines, 

silverlight crawler 

 

Introduction: 

Today, Search engines are primary source to search information worldwide web. Millions of 

pages are indexed on search engines. Large portion of World Wide Web can easily be searched 

easily. But on the other side lot of contents are still hidden from them. Evolution of new rich 

internet applications has revolutionized the web. Rich internet applications are much interactive, 

having rich user interfaces may contains motion graphics and having media playback features. 

Example of popular RIA includes Adobe Flash, Microsoft Silverlight and Ajax enabled 

applications.  

Current search engines cannot crawl them effectively. Some of them can be seen by search 

engine like Adobe flash. But some Rich internet applications like Microsoft silverlight could not 

be crawled yet. 
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Searching RIA is difficult job. They are not plain html. They are installed as browser plug-ins. 

These applications contains different types of objects like images, animations, transitions, forms, 

text fields and others makes it very difficult  for search engines to perform their job effectively. 

A main issue related to RIA is to traverse them and get textual contents. Because this plug-ins is 

provided by different vendors, so, each has its own implementation structure.   

 

Problem Domain: 

Rich internet Applications including Silverlight are going to be popular. It has a high degree of 

interactivity and provides lot of functionality, which other applications are unable to provide. 

However Silverlight have great potential as a highly interactive, sophisticated candidate for next 

generation modern internet applications. According to Microsoft claimed 100 million Silverlight 

download in four weeks. In 2009 Microsoft claimed that 45% of internet connected machines 

have Silverlight installed. 

Google, yahoo and other popular search engines fail to crawl and index web pages containing 

Silverlight objects. Silverlight is embedded in single webpage contains a lot of functionality 

under a single URL. These Silverlight objects are completely hidden from major search engines.  

Currently Search engines only index Meta tags information. We will use a website that contains 

silverlight object in our case study, named Kreative solution group.  

 

Figure 1 Cached version of Kreative solution group website in Google. 

Currently google and other major search engines extract meta tags information as shown in 

Figure 1 and 2 
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Figure 2 Search engines only index meta information of silverlight applications. 

 

Structure of silverlight applications: 

Silverlight applications are deployed in form of XAP files. This XAP file is type of zip file that 

contains all files related to silverlight application to minimize and reduce network usage. All 

silverlight application is downloaded on client’s machine at once. These XAP files contain 

XAML files. XAML files are actual files that contains silverlight application objects, like forms, 

graphics etc in form of XAML tags. These XAML tags are compiled into dll files. These dll files 

contain Binary data and XAML data. It is possible to extract text and links from these dll files.  

This is depicted in figure 3. 

 

 

Figure 3 DLL file containing binary data and XAML data 
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Architecture of Silverlight Search Engine: 

An enhanced search engine capable of reading SILVERLIGHT applications has the architecture 

described below and is shown in Figure 4. 

We solve the problem of crawling XAML files; we build a Silverlight spider, indexer and query 

processor, a crawler that can crawl through Silverlight objects. Like other Search engines it 

contains crawler, indexer and query processor. Our first attempt was to implement a minimum  

Search engine that can crawl, index and can process user queries. 

It works in the following way. 

(i) Feed a crawl List. 

(ii) Downloading silverlight website contains silverlight object. 

(iii) Search cache to search and extract XAP files. 

(iv)Unzipping and extracting dll files. These are contained within XAP files. 

 (v) Extracting textual contents, URLS, Text blocks and eliminating XAML tags. 

 (vi)Indexer performs different operation like stemming on contents and store contents in hash 

tables. 

Figure 4 Structure of Silverlight search engine 

 (vii) Perform search on search catalog. 

Major components of silverlight search engine are described in detail below. 
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Figure 5 Silverlight crawler in action, extracting XAP files. 

 

The Silverlight Crawler: 

The function of silverlight crawler is to extract textual contents, URLs and other useful 

information from embedded object. Extracting textual data involves downloading xap files, 

unzipping it, extracting dll files then eliminating xaml tags and other binary data, extracting texts 

and links as shown in Figure 5. 

To explain the crawling model we need to understand the Silverlight application and storage 

of Silverlight in browser’s cache. A typical Silverlight application is mainly composed of XAP 

files, CSS (Cascading Style Sheets) files, html files and JavaScript files. But main Silverlight 

application is composed of XAP files. Mostly there are two XAP files, one is Silverlight 

preloader XAP file and other is Silverlight contents XAP file. First preloader runs and then loads 

actual file. XAP file is a zip file contains application manifest, configuration and dll files. These 

dll files are actually islands of XAML tags and binary data. These XAML tags can be accessed. 

  

Indexer: 

The indexer build index, it stores two types of files, XAML files. One file is for storing word file 

and other file is for storing files data. Each file has the following attributes, File URL, Title, 

Meta tags, crawled date and time and textual data. It is shown in Figure 6. The indexer has 

additional functionality like others standard search engine indexers. It performs stemming of 

words, exclude stop words and include go words. After Indexing each word and each file is 
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stored and formatted in xml format. This xml file is formatted and serialized in binary data to 

reduce size then it is stored on hard-drive. This stored file can be used later for crawling 

purpose.. 

 

Figure 6 Silverlight indexer showing text only. 

 

Query Processor: 

Query processor is used to process queries. The stored word index file is used to process queries. 

If index catalog is found on disk, it will be de-serialized and then loaded to memory. The query 

processor trims all white spaces, then split user query term by term. Each term is checked for go 

word and stemming. If it is go word then it is converted into lower case. If it is on go word then 

we removes  

Unwanted characters and stemming is applied. The terms are loaded into hashtables 

It is web based interface implemented in asp.net. User enters search query and submit to 

server, some operations are performed before query processing. Using regular expressions 

multiple white spaces are trimmed to one white space, and then if it is a Go Word then it will 

lower it. If it is not a Go word then apply stemming. Before stemming, punctuation characters 

are replaced. Before starting actual working current date and time is noted. Then results are 

stored in hash tables.  

During searching results having higher keyword density will be shown on the top, Results are 

sorted according to keywords density order in descending order. Results title is title of web page 

containing search query.  Description of a single result set contains have the following format, 
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{Page Tile} {website name} {:}{ Title of Page Links…}. Results are divided into number of 

pages i.e ten results per page.  

 

Crawling Challenges: 

There are many crawling challenges we face during crawling. The first challenge is how to 

extract textual information from Silverlight application. We did extensive study to reach this 

objective. A major challenge is to properly download XAP files, We used a web browser control 

in application that reads web addresses from xml file to be crawled iteratively, So there is no 

proper mechanism to detect page loading completion, A problem with Silverlight applications 

that they contains preloader created by Microsoft, After preloading main Silverlight application 

loaded, So, when browser loading complete event occurs then we start traversing, extracting 

XAP files from cache, But files are not loaded completely, So when we extract XAP (XAP is 

actually a rename to zip file) file, It fails to extract. And our crawlers failed to proceed. 

Another big challenge with Silverlight files that, the whole website is a single application, 

This creates a lot of problem, Crawler will unable to separate contents for different pages, 

Because all pages are merged into a single large object, So It is very difficult to distinguish 

contents for each page.  If we succeed to distinct contents page wise then It is impossible to 

generate link of that page because Silverlight application loaded under single URL. Some 

Silverlight websites contains URLs with query string.  

 

Conclusion: 

Silverlight search engine is designed as a first attempt to show that Silverlight contents can be 

crawled and indexed. The primary goal of this search engine is to show contents from rich 

internet applications that are currently hidden from commercial search engines. We have shown 

a practical implementation of this concept.  

 

Future Work: 

Silverlight search engine is complex and have lot of issues and improvements needed for high 

quality search results. One quick workaround is index and Silverlight applications page-wise. 
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This has some limitations imposed by structure of Silverlight application developers. If they use 

query strings to link pages then pages can be indexed easily. Like commercial search engines, 

many other improvements can be applied like better page ranking, analysis of link structures, 

click through rates, inbound links analysis and many others. Storage of index in a well structured 

way. Our current structure is not efficient for large storages. And parallel crawler needs to be 

implemented for fast crawling and to improve throughput. 
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