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Abstract 
Web navigation and search are vital research fields in which efficient ways for 

indexing and downloading pages are required. 

Due to the tremendous growth of the web documents and high rate of changes (updates); 

traditional crawling methods are becoming less efficient as specially as the network 

traffic it causes. 

In this project a multi agent system is used to realize mobile crawlers using the agent 

messages technology so that the crawling process is done at the web server side, pages 

parsed and processed locally then the result messages returned back to the crawler 

manager side to be integrated into the database. 

A monitoring agent will be used in these web servers to detect changes m their 

documents and tells the search engine for immediate updates. 

A new idea is introduced in this project that is to have a hybrid system which 

encompasses the agent technology with traditional crawling method, to solve the problem 

of overloading the web server resources when the crawling processes are done there, to 

achieve that we will use high power computers as Coocrawlers to handle the crawling 

process of the web server suffering from resource utilization under specific conditions 

tested by performance Tester agents. 
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Chapter One 

Introduction 

1.1 Preliminaries 

Indexing the Web has become a challenge due to its growing and dynamic nature, 

the directly accessible Web (also mentioned as surface Web) exceeds 2.5 billion 

documents (in 2007) while the indirect Web ( dynamically generated documents) is 

almost three orders of magnitude larger, moreover the Web is changing 40% of its 

contents every month while no search engine succeeds coverage of more than 16% of the 

estimated web size [22]. 

Suppose you want to make a search about a sudden event or result that has been recently 

published to the web, a question rises here can search engines detect these newly 
published documents? if that the case what are the effects over the network?. 

"Even search engines such as Google or Altavista cover only a limited part of the Web, 

and the majority of their archives are not updated"[23]. 

A web crawler (also known as a web robot or spider) is a program for 

downloading web pages. Given a set (s) of "seed" Uniform Resource Locators (URLs ), 

the crawler repeatedly removes one URL from s, downloads the corresponding page, 
extracts all the URLs contained in it and the keywords for index goals, and adds any 
previously unknown URLs to (s) [11]. 

To demonstrate what is a web crawler we will take Google crawler [28] 
(Googlebot) as our example, suppose you are an administrator of the university web site 

www.ppu.edu, and you want the Google search engine to index your web pages to be 

queried by any user, then you have to go to the link "http://www.google.com/addurl" and 

add your site there, after that Googlebot (crawler) will visit your web site , download 

pages, extract all URLs included in your site ,and continue. 
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Another option that is your web site may be already included in other popular 

sites as a hyperlink so it will be crawled (i.e. www.ppu.edu is included in the 

international universities union web site). 
By this way the indexer of Google will be rich of thousands of websites, figure 

1.1 demonstrates this example. 

a 
Google user 

Queries 

Google seed URL.s server 

~ 
::-t------------------40 

Registration process 

URLs 

PPU web admin 

[ rt']bf@QS[-y 

s3-(off@@DQeS pl 
o 

~ 
Keywords (i.e. PPU staff) 

Google Crawler 
host 

www.ppu.edu 

Figure 1.1 Google's crawler example at PPU. 

Although the web crawling algorithm is conceptually simple, designing· a high 

performance web crawler comparable to the ones used by the major search engines is a 

complex endeavor. All the challenges inherent in building such a high performance 

crawler are ultimately due to the scale of the web [11]. 

Mobile Agent (MA) is an executing program that migrates during execution and presents 

methods for maintaining and using distributed system [13]. 

In this project we will use mobile agent as crawler (mobile crawler) to crawl the web 

servers locally and return the results back to the crawler manager. 
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1.2 Project vitality 
The World Wide Web is an essential organ in the body of information explosion 

running these days. 

The most important element in this organ is the search service which has piles of 

usefulness to the web user as specially as the researchers. 

Going further in more details the most crucial part of search infrastructure is the web 

crawler which is our game in this work.. 

The surveys of researches related to this topic have shown several drawbacks of 
the traditional crawlers which will be discussed in more details. 

Overcoming these drawbacks, mobile agent introduces itself attempting to have 
an efficient, high performance mobile crawler. 

The most important measure for a search engine is the search performance, 

quality of the results and ability to crawl, and index the web efficiently [I]. 

1.3 Project goals 

• To design and implement a multi agent system that performs the crawler 

responsibilities in an efficient way. 

• To overcome some of the drawbacks of current web crawlers related with 

performance, bandwidth and relevance. 

• To keep the search engine's index updated in an approximate real time without 

much overload on the network. 
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1.4 Literature review 

• "UCYMICRA" 

Is a distributed indexing using migrating crawlers , UCYMICRA extends 
the concept of mobile agent as a crawler to build a fully distributed system based 

on mobile agent, its goals are to keep up with document changes rapidly, to 

minimize network utilization and to be upgradeable at run time [22]. We noticed 

that this system requires form the web administrator to specify the peak-off hours 

of his server while it is more accurate to implement a simple program to test 

whether it is appropriate to crawl locally or to give up the responsibility to other 

helping factor (i.e. Coocrawlers in A WCMA), we noticed also that UCYMICRA 

got use only from mobile agents while stationary agents can do communicate and 

exchange information(i.e. configurations and results) through asynchronous 

messages, finally we suggest not to transmit the web contents even they are 

filtered and compressed, however only keywords and URLs are needed in 
AWCMA system to be indexed. 

The owners of UCYMICRA recommended in their future work portion to 

implement a hybrid crawling system that borrows form both the traditional and 

the fully distributed crawling system, we say to them is it possible to have a 

hybrid crawling system that borrows from both the traditional and the multi-agent 

crawling system? This will possibly be answered through our research. 

• ''USING THE WEB EFFICIENTLY: MOBILE CRAWLERS" 

In this paper a use of mobile agents is introduced to crawl the web servers 

, the main goal was there to minimize the load over network by filtering, and 

selecting the wanted relevant pages only from the web server, then returns with 

compressed results to crawler manager system [24]. 

• "Multi-Agent System for Specific Domain Search Engine Based on Distributed 

Classification Approach" (2007) 

H. Arafat Ali used multi agent platform to achieve parallelism in focused 

crawling to overcome bandwidth and resource utilization in web server hosts. 
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This paper shows also how this way decreased the execution time of crawling and 

speed it up, after that a comparison was conducted between the client-server 
paradigm and mobile agent paradigm in crawling technology [25]. 

• "Mercator" Allan Reydon and Marc Najork 

Is an extensible, scalable, high performance web crawler that are entirely 

written in java , it discussed the main components of any crawler and alternative 

design options for each component , Mercator is scheduled to be included in the next 

version of the Alta Vista Search Intranet product a version of the Alta Vista software 

sold mostly to corporate clients who use it to crawl and index their intranets [ 5]. 

1.5 Requirements 

1.5.1 User requirements 
• The system should have Graphical User Interface (GUI) in the host of crawler 

manger to control and monitor the crawling process. 

• The GUI in crawler manager must show the extracted URLs and keywords. 

1.5.2 System requirements 

1.5.2.1 Functional requirements 

• The system should take the seed URLs specified by the crawler 

manager user. 

• The system should supply crawling configurations (i.e. max memory 

utilization, monitoring time and crawling strategy , ... ). 

• The system should send Performance Tester Agent (PTA) with the 

specified URLs to the web servers. 

• In serial strategy only one Crawling and Monitoring Agent (CMNA) 

is employed so the user has to select the URL. 

• In parallel strategy the user should select the URLs to be crawled . 

• The system should create and dispatch CMNA to the specified web 

server. 
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• The mobile agent should read the pages specified, parse them, extract 

URLs ,titles and key words. 

• The CMNA should send massages to the crawler manager with the 

crawled pages, new URLs ,titles and keywords of the pages to be 

indexed. 

1.5.2.2 Non -Functional requirements 

• Performance: the system must obey high performance measures (i.e. 

processes a large number of pages within a reasonable time). 

• Efficiency: the system of crawling should be efficient in terms of 

network load and web servers' resources. 

1.6 Time table 

Table 1.1 distributes the tasks of project to IDs so that each one has its own time line. 

In accordance table 1.2 shows clearely tasks' time plane managed over 16 weeks 
Table 1.1. Tasks description 

Task ID Description 
T1.1 Selecting the project 

Tl.2 Information gathering ,literature review ,reading 
Tl.3 System analysis , requirements determination 
Tl.4 Start designing 

Tl.5 Documentation writing 

Table 1.2. Time plan 

Task/week 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
Tl.1 

Tl.2 

Tl.3 

Tl.4 

Tl.5 
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Table 1.3. Tasks description- second semester 

Task ID Description 

T2.1 Design and analysis 

T2.2 Components implementation 

T2.3 Component testing 

T2.4 Integrity testing 

T2.5 Documentation writing 

Table 1.4. Time plan- second semester 

Task/week 1 2 3 4 o 6 7 8 9 10 11 12 13 14 9o 9L 

T2.1 - . \ JJ J a woo, - . 

T2.2 

T2.3 

T2.4 

T2.5 
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1.7. Estimated Cost 

1.7.1. Software resources 
The following table show the estimated costs for software components and tools used 

during our work. 

Table 1.5. Software resources cost 
Software component Cost 

$250 

Microsoft Windows Vista 

Microsoft Office 2007 enterprise $170 

Microsoft Office Visio $200 
Net Beans IDE Free 

JADE Package Free 

NSClient4j Free 

Total $620 

1.7.2. Hardware resources 

Table 1.6. Hardware resources cost 

Hardware component Cost 

1 PC with core 2 duo CPU 2.6 GHz, 160 GB HDD, 2 GB RAM, monitor, $2000 

keyboard and mouse. 

4 PC Pentium 4 (1500-3000) MHz,80 GB HDD, 512 MB RAM, monitors, 

keyboards and mouses. 

A LAN with 10 computers (for testing) Free 

Total $2000 
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1. 7. Estimated Cost 

1.7.1. Software resources 
The following table show the estimated costs for software components and tools used 

during our work. 

Table 1.5. Software resources cost 

Software component 

Microsoft Windows Vista 

Microsoft Office 2007 enterprise 

Microsoft Office Visio 

Net Beans IDE 

- 

JADE Package 

NSCHient4Jj 

Total 
pl]]QJ]Jg3333]j], - 

Hardware co 
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1.8. Project Risk Management 

The project may face some problems and risks that we have to declare in the early time of 

the project analyzing and manipulation, and we must avoid those problems so that the 

system could work in its high efficiency, so when we find a risk we will try to solve it 

without affecting the total project as much as we can .. 

Table 1. 7 Risks analysis 

Risk ID Description Probability Impact ID 

RA One of the teamwork is absent 50% 1 

RB Little experience in using some 40% 3 

programming tools 

RC Hardware or network failure 20% 3 

RD Extend the project time than determined 40% 2 

RE Closure of university (suspension) 10% 4 

RF Irrelevant results 40% 2 

Table 1.8 Risk impact IDs 

Impact ID Type of impact 

1 Catastrophic 

2 Critical 

3 Marginal 

4 Negligible 
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Table 1. 7 Risks effects minimization strategies 

Risk ID Strategies to decrease the side effects of the risk 

RA the plane that if one is absent the other do his duty 

RB Read more tutorials about the tool and ask available experts 

RC Main failures have to be mended by specialists , backup plan 

RD Try to neglect some irrelevant sides of project 

RE Meet in other places 

RF Try to make the testing at each stage of project 

11 



1.9. Road Map 
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project. 

Chapter One: Introduction", this chapter gives an introduction about the system, its 

importance, other related systems, project time plan, project cost and risk management. 

Chapter Two: "Theoretical Background", this chapter gives a clear picture about the 

system theoretical background related to the main concepts of crawling, agent, mobile 

agents, and web services, security related to mobile crawlers 

Chapter Three: "Conceptual design", this chapter shows system block diagram, design 

options that can be used in the system, and how each system components interface with 

each other. 

Chapter four: "detailed design", this chapter shows a detailed lens view to the design 

and modeling of the system including flowcharts , AUML , and GUI design. 

Chapter five: "implementation and validation", this chapter speaks freely about 

implementational issues and testing the application under various conditions with 

validation features, it speaks also about the software packages used and the development 

model adopted to carryout the work. 

Chapter six: "Results, Conclusions and future work", this chapter explains how much 

we achieved from our goals through experiments and resulted figures , statistics , and 

numbers, this chapter included the mathematical description of the system and the future 

work to be done. 
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Chapter Two 

Theoretical background 

Preface 

In this chapter we explored the theoretical background of the web crawler and its 

proprieties, policies, components and a survey on many crawler systems. 

An introduction for mobile agents was included in this chapter. 

2.1. Web crawler 

It is considered the most essential component in search engines, it is challenging 

task as tricky reliability, performance, and other issues [29]. 

"Crawling is the most fragile application since it involves interacting with hundreds of 

thousands of web servers and various name servers, which are all beyond the control of 

the system." [l] 

2.1.1. How crawler works 

Before proceeding in crawler's life cycle we have to explore lightly the basic components 

from which it consists. 

• A component (called the URL frontier) for storing the list ofURLs to download. 

• A component for resolving host names into IP addresses (DNS). 

• A component for downloading documents using the HTTP protocol. 

• A component for extracting links from HTML documents. 

These are the main components of any crawler used in search engines. 

Hear we can show the crawler as a part of search engines. 

14 



Front-end process I 

$ Query 
. 

Searctl 
engine Qunry 
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t 
Ranking Search 

' 

: 6ack-ond process I r lndexfilos 

II» 

-- 
r<>\ _ Regues: w Spider I ~ I Indexer I : Web pages ] 
s?' Web pages 

Figure 2 .1. Search engines architecture [I] 

By describing the full function of each component we can easily draw the life cycle of the 

crawling process. 

2.1.1.1 URL frontier 
A single URL Server serves lists of URLs to a number of crawlers [2], the URL frontier 
at a node is given a URL by its crawl process, it maintains the URLs in the frontier and 

regurgitates them in some order when it is needed. 
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Whenever a crawler thread seeks a URL, Two important considerations govern the order 

in which URLs are returned by the frontier. First, high-quality pages that change 

frequently should be prioritized for frequent crawling. 

The second consideration is politeness: we must avoid repeated fetch requests to a host 

within a short time span; as a result a URL frontier implemented as a simple priority 

queue might result in a burst of fetch requests to a host. This might occur even if we were 

to constrain the crawler so that at most one thread could fetch from any single host at any 

time. A common heuristic is to insert a gap between successive fetch requests to a host 

that is an order of magnitude larger than the time taken for the most recent fetch from that 

host. 

1 

a0,20) 
20,20) 
0,20) 

(150,30) Prioritizer : 
(20,20) 
(20,20) 
(20,20) 

(150,30) 

F 
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­ Biased front queue selector 
Back queue router 

o 
F front queues 

Q o 
(20,20) 
(20,20) 
(20,20) 

1 
0,20) 

I 0,20) 
0,20) 

1/ B back queues 
(20,20) Single host on each 
(20,20) o o o 
(20,20) 

~ 
(150,30) Back queues selector 

l F 

~

0,20) {20,20) 
o 20,20) (20,20) 

0,20) (20,20) 

~-~ 
Figure 2 .2. URL frontier [I] 

16 



Figure 2.2 .The URL frontier .URLs extracted from already crawled pages flow in at atop 

of the figure. Crawler requesting URL extracts from the bottom 

The two major sub modules are F: front queues in the upper portion of the last figure and 

B: back queues (FIFO QUEUES) in the lower portion of the figure. 

The front queues implement the prioritization, while the back queues implement 

politeness. [3]. 

Each URL is assigned an integer between 0-15 based on its fetch history 

2.1.1.2 DNS (Domain Name Service) resolver 

Each web server, host connected to the internet has a unique IP, which generally consists 

of four integers, for instance 207.142.131.248 is the numerical IP address associated with 

the host www.wikipedia.org, the process of mapping the URL to IP address is called 

DNS resolution or lookup, the program ( component of crawler) contacts the DNS server 

to achieve the desired IP, the entire process may need recursive calls for other DNS 

servers, For a more complex URL such as en.wikipedia.org/wiki/Domain Name System, 

the crawler component responsible for DNS resolution extracts the host name- in this 
case en.wikipedia.org -and looks up the IP address for the host en.wikipedia.org. 

DNS resolution is known for causing bottlenecks over the network in crawling because of 

its distributed nature, another difficulty may appear in crawling that is the library 

implementation of the DNS lookup as a part of crawling software is synchronous ( one 

request to the DNS other crawler threads are blocked) to solve the DNS lookup is 

considered as a component of crawling process [3]. 

2.1.1.3 HTTP module 

This component is responsible for requesting and fetching the pages specified by the 

supplied URLs using HTTP protocol, while the web pages and documents are increasing 

rapidly the excessive use of HTTP get requests affected the overall network performance 

and utilization. 

2.1.1.4. Download module 

To have polite crawlers, downloading from one domain must be in a reasonable rate, 

while URLs from different domains shall be downloaded in parallel to maximize network 
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usage, to implement that two approaches are used I .to use multithread each take a URL 

at a time from to do list 2. to use one process that asynchronously poll hundred of 

connections (like Google)[4], using multi thread make the program structure simpler 

because the duty of switching between threads are left to OS thread scheduler rather than 

to be coded in the program[5]. 

These are generally the main component of any crawler; simply we can summarize the 

process 

• The URL frontier feeds the crawler manager with seed URL/s. 

• Crawler manager resolves the URL/s to IP/s to connect with its server. 

• Crawler makes the HTTP request and access the specified server. 

• Crawler manager downloads the page/s wanted and start parsing, analyzing and 

extracting new URL/s and Keywords for indexing. 

• Pages downloaded go to repository, URLs go to URL frontier for further 

crawling, and keywords go to indexer for search use. 

World Wide 
Web 

Web pages 

Scheduler 
URLs Multi-threaded 

down loader 

Queue 
URLs 

Text and 
metadata 

Storage 

Figure 2.3 .high level architecture of a standard web crawler [2] 
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2.1.2. Essential features of crawlers [4]. 

The crawlers in general must obey many features to have a good web crawling these are: 

I. Politeness: Web servers have both implicit and explicit policies regulating the rate 

at which a crawler can visit them. These politeness policies must be respected as 

we will show later. 

2. Robustness: Some web servers create what is called "spider trap" which cause the 

crawler to fetch infinite number of pages from a particular domain, crawlers must 

be able to resilient such trap. 

3. Scalable: The crawler architecture should permit scaling up the crawl rate by 

adding extra machines and bandwidth because of the vast increasing in web size. 

4. Performance and efficiency: The crawl system should make efficient use of 

various system resources including processor, storage, and network bandwidth. 

5. Quality: the crawler should harvest the useful pages that are related rather than 

gathering a huge fraction of web with no use to user query 

6. Freshness: In many applications, the crawler should operate in continuous mode: 

It should obtain fresh copies of previously fetched pages. 

7. Extensible: Crawlers should be designed to be extensible in many ways- to cope 
with new data formats, new fetch protocols, and so on. This demands that the 

crawler architecture be modular 

2.1.3. Policies of crawling 

The behavior of crawler is characterized by several polices [9]: 

• A selection policy that states which pages to download next. 

• A re-visit policy that states when to check for changes in pages. 

• A politeness policy that states how to avoid overloading websites. 

• A parallelization policy that states how to coordinate distributed web crawlers. 
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2.1.3.1 Selection policy 

This policy simply decides which page to process next; Selection policies are 

based on graph exploration algorithms. 
The most common used search algorithms are breadth first search (BFS), search with 

Page rank calculations, focused crawling strategy, OPIC ( online page importance 

computation) strategy and depth-_first search (DFS) [9], web crawler generally 

implements breadth-first based on local site priority. 

Breadth-first crawl has a higher probability of visiting pages with a high page rank, 

breadth first strategy Visits all URLs pointed by the first page before visiting any URLs 

pointed to by pages fetched later so it crawl pages as they are discovered[ 7]. 

Back-links selection based on page rank metric, pages with higher page rank crawled 

first, page rank take the ingoing links to the web site in its function calculation [9]. 

Focused crawling tries to seek, crawl, and index pages in specific topic which invest the 

network resources and achieve respectable coverage at a rapid rate [8]. 

OPIC (Online Page Importance Computation) Here, each pages given an amount of 

"cash" that is distributed equally among the set of pages that it points to. From a given 

page, the crawler assigns download priority among neighboring linked pages based on 

the amount of cash that they have [6] 

2.1.3.2. Re-visit policy 

The web is dynamic with lots of additions, deletions and modifications happening 

frequently. This puts additional pressure on the search engines from the freshness and 

relevance standpoint [ 6], the crawler should be able to crawl a page based on the 

frequency of its change and must operate continuously [3]. 
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2.1.3.3. Politeness policy 

The web crawler comes with cost include [9]: 

• Network resources. Crawlers require considerable bandwidth. 
• Server overload. 

• Poorly written crawlers. 

• Personal crawlers. 

The partial solution of this problem is the use of robots exclusion protocol or 

(robot.txt) which is the responsibility of administrators to indicate the parts of their 

servers not allowed to be accessed by the crawler [2], also another protocol rose on 

the surface to avoid multiple visits to the same domain that is to use delay between 

visits to the same site this point is very important especially to the servers visited 
many times a day [ 11]. 

2.1.3.4. Parallelization policy 

This policy aims to run multiple processes to carry out crawler responsibilities, it will 

achieve [IO] : 

• Maximizing download rate. 

• Minimizing network overhead. 

• The central manger assigns dynamically new URL\s to each crawling process. 

• This will allow the central server balance the load over crawlers. [2]. 

While this policy serves a lot, it has some disadvantages that many processes crawl the 

same pages (overlap), and the communication bandwidth which could be utilized highly 

in processes communication among each others, and the quality of pages ( their 

importance) that is not taken in processes consideration when run multiply [12]. 
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2 .. 2. A survey on web crawlers [4,5,11,26,27] 
The first web crawler was born in spring 1993 [5], because of the comparative natural of 

search engines. the designs of these crawlers have not been publicly described. we can 
say that we have some exception such as Google crawler, internet archive and 

Mercator. 
• Original Google crawler : consisted of five components : 

a) URL server process: reads URLs from a file and distribute them to 

multiple crawler machines. 

b) Crawler process: ran on a different machine, was single thread, used 

asynchronous 1/0 to fetch up from 300 servers. 

c) Store server process: to which the downloaded pages are stored and 
compressed. 

d) Indexer process: This reads the pages from the store server, extract the 

links from HTML pages and save them to different disk file. 

e) URL resolver process: which reads the links file, normalize the URLs and 

save the absolute URLs to be read again by the URL server. 

• (Heritrix) Internet archive crawler: also ran on multiple machine crawling, each 

machine was assigned to crawl up to 64 sites, used asynchronous 1/0 to fetch 

pages, once the pages downloaded the links extracted [4,27],"If a link referred to 

the site of the page it was contained in, it was added to the appropriate site queue; 

otherwise it was logged to disk. Periodically, a batch process merged these 

logged "cross-site" URLs into the site-specific seed sets, filtering out duplicates 
in the process" [5]. 

• Mercator: very popular implementation of web crawler it consists of the 

following: 

a) A component (called the URL frontier) for storing the list of URLs to 

download. 

b) A component for resolving host names into IP addresses. 

c) A component for downloading documents using the HTTP protocol. 

d) A component for extracting links from HTML documents. 
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e) A component for determining whether a URL has been encountered 

before [26,5]. 

2.3. Mobile agents 
2.3.1. Definition of an agent 

It can be defined as: a software object that is situated within an execution environment. 

Taken that there is no commonly agreed definition of exactly what an agent is [18] 

While transferring to another definition says: "The term agent is used to represent two 

orthogonal concepts. The first is the agent's ability for autonomous execution. The second 

is the agent's ability to perform domain oriented reasoning. "[20] 

The proprieties of such agents can be described as following: 

• Autonomy: has its control over itself 

• Social ability: through communicating with other agents. 

• Reactive: to act as a sensor for the environment changes and respond 

accordingly. 

• Pro activeness: initiative to directed goal behavior. 

• Learning: through previous experience. 

• Continuity: continuous running process [20], [15]. 

2.3.2. Definition of mobile agent 
A mobile agent is a program or object (code and data) that can migrate from host 

to host in a network of heterogeneous computer systems and fulfill a task specified by its 

owner using the resources of the hosts [19]. 

2.3.3. Mobile agent components 

The three basic components of mobile agent are: 

• The code: it is the executed aspect of mobile agent; simply mobile agent holds 

single code. 
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• The state: it is the data execution environment of the agent such as stacks, 

program counter. 

• The data: variables, identifiers, knowledge [15]. 

Code 

Figure 2.4 .Basic structure of mobile agent[l5] 

2.3.4. Mobile agent life cycle 
An agent, as a physical software process, has a physical life cycle that has to be 

managed by the agent platform [19]. 

This life cycle can be drawn through figure 2.5 and the following points. 

• Creation: the agent is created (installed). 

• Invoke: The invocation of a new agent. 

• Destroy: The forceful termination of an agent. 
• Quit: the termination 

• Suspend: no thing to do. 

• Resume: resume from a suspended state. 

• Wait: Puts the agent in a waiting state, agent initiated. 

• Wake Up: Brings the agent from a waiting state. 

• Move (Migrate): moves the agent to another system. 

• Execute: to execute in the active state. 
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Invoke 
Create 

Figure 2.5 .Mobile agent life cycle [19] 

2.3.5. Mobile agent security requirements 

The mobility nature of agent exposes it to many threats: agent to platform, agent to 

agent, platform to agent and other to agent threats so mobile agents have to provide 

essential requirements for security [20]. 

• Confidentiality: means all the activates and information are hidden. 

• Integrity: ensure that no unauthorized agents or process can modify the data 

or the code. 

• Authentication of origin: ensure the originality of communication from its 

claimant. 

• Availability: ensure that to provide the communication, data and services to 

agents in a timely manner. 

• Non-repudiation: the originating entities are not allowed to deny their 

communications [15]. 
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2.3.6. Fault tolerance in agent system 

The fault tolerance can be defined as the ability of system to respond gracefully 

to an unexpected hardware and software failures [13], there are many levels of 
fault tolerance the lowest one is the ability to continue work under power failure 

[21]. 

2.4. Indexing 
Simply we can define the indexer that is a program which reads the downloaded 

HTML pages by crawler; it includes back-of-book-style indexing. It has several 

responsibilities to do [I]: 

a) It can decide what is the page about 

b) Parse the code of HTML and recognize the words giving the priority to the 

italic, bold and header tag words. 

c) Creates a metadata vocabulary (keywords) for search engine queries. 

It is considered challenging task as the web page contains a large number of words, 

and imagine thousands of pages! 

2.4.1. Methods of indexing [1,2]. 

as it implies from its name it store each word parsed and found in HTML page 

in the search engine's database. 

2) Keyword indexing: Lycos is the example; here only the important phrases or 

words are stored. 

3) Human indexing: Yahoo, while the spider was responsible for indexing hear 

the human interact to index, a person chooses some words and phrases that 

describes the page. 

So indexing the web includes building of a web category that contains the words 

found in the page parsed and their occurrences. 

The indexers have to be updated periodically as new contents are being crawled. 
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The success of search engines relies heavily on building and organizing the 
indexers efficiently. 

2.5. Software description 

2.5.1. The JADE 
JADE (Java Agent Development Framework) is a software development 

framework aimed at developing multi agent systems and applications conforming to 
FIP A standards for intelligent agents" [12]. 

It is fully implemented in java programming language [15]. 

2.5.1.1. JADE architecture 
The JADE platform consists of agent containers which are distributed over 

the network, agents live there which could be described as Java process that 

provides the JADE runtime and all the services needed for agents [14]. 

There is a special container, main container which is the first one launched and 

represents the bootstrap point of the platform. 

All other containers register to the main container and they are given logical names 

e.g. Container-1, Container-2.. .etc. [12]. 

The following figure shows the main architectural elements of JADE platform . 
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Figure 2.6 .The main architectural elements of JADE platform [15] 

2.5.1.2. FIPA ( Foundation of Intelligent Physical Agents) 
FIPA is an international organization established in 1996 [15] that aims to 

promote the industry of intelligent agents by adopting specifications that support 

interoperability among agent systems, the heart of FIP A's model for agent systems 

is agent communication that is how the agent semantically can pass message to 

others agents to execute what are they required for [19]. 

2.5.2. Java programming language 

It is an object oriented programming language that was released by Sun 

Microsystems in 1995; it derives much of its syntax largely from C++ with simpler object 

model. 

Java applications are compiled to java bytecode that can run on any Java Virtual 

Machine (JVM) which guarantees the portability of this programming language and 

platform independence without caring to the architecture and operating system in which it 

is run, this capability referred to as "Write once, run everywhere" [2]. 

Java facilities data and applications (Applet) distribution over the internet [13], 
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2.5.3. Java platform, standard edition (Java SE) 

There are two main products in Java SE family: Java SE Runtime Environment 

(JRE) and Java Development Kit (JDK) [16]. 

• Java runtime environment (JRE) 

The JRE provides the libraries, Java virtual machine, and other components 

necessary for you to run applets and applications written in the Java programming 

language [ 16]. 

• Java development kit (JDK) 

It contains everything in JRE in addition to some tools such as the compilers and 

debuggers needed for developing applications, figure 2. 5 will show the whole 

components of Java SE platform [16], 
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Figure 2. 7 . The conceptual diagrams of Java SE platform component technologies 

[16] 
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2.5.4. NetBeans IDE (Integrated Development Environment) 
Is a free, open source IDE for software developers. You get all the tools you need to 

create professional desktop, enterprise, web, and mobile applications with the Java 

language, C/C++, and even dynamic languages such as PHP, JavaScript, etc ..., it can 
run on many platforms including Windows, Linux, Mac OS X and Solaris, add to 

that its ease of install and use [ I 7]. 
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2.6. Summary 

A web crawler is a program that downloads the pages from web servers using 
HTTP protocol, extract the pages to find URLs and Keywords, store the pages in 

caches and indexers for further search queries. 

Web crawlers have many features and polices, many algorithms were developed to 
achieve high performance and efficiency in crawling 

Indexing is an essential part of search operation to have a powerful search engine. 

A mobile agent is a program or object ( code and data) that can migrate from host to 

host in a network of heterogeneous computer systems and fulfill a task specified by its 

owner. 

There are many features and security issues related with mobile agents that make any 

related work on agents extensible and upgradeable . 
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Chapter Three 

Conceptual Design 

This chapter involves the issues related with the conceptual design of the project, brows 

the architectural design, the system modeling in addition to go deep in project objectives. 

3.1. project objectives in details 
• To design and implement multi-agent system that does the crawler responsibilities 

in an efficient way. 

Our goal in this system is to use the technology of JADE agents to do the 

responsibilities of web crawlers, in other words the mobile agent will be sent to 

the web servers, select the pages, parse and analyze the pages, monitor the 

changes and updates, and return the result massages (keywords, Titles and URLs) 

to the search engine side to be manipulated and saved to the database. 

• To overcome some of the drawbacks of current web crawlers related with 

performance and bandwidth utilization. 

During our search on web crawlers we noted that they suffer from many 

drawbacks as specially as issues related with the network over which they work, 

and some problems in updating the web search engines' indexes in approximate 

real time. 

These drawbacks were put in mind to be solved; multi-agent technology is 

suggested trying to overcome some of them. 
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• To keep the search engine's index updated in an approximate real time without 

much overload on the network. 

This could be achieved by employing the crawling agent as a monitoring 

agent, with time ticker depending on the configurations done at crawler 

manager, the light weight of the message and transferring only the changed 
contents are two main factors to save the bandwidth over the network. 

3.2. Architectural Design 

3.2.1 exploration of the system (definition) 

A WCMA (Autonomous Web Crawler using Multi Agents) takes the advantage of mobile 

agents to migrate to web servers over Internet and make all the processes related to any 

traditional crawler at the side of web server (filter, extract keywords and URLs, 

compress )then returns the results back to the crawler manager of the specified search 

engine ,and keep a monitoring agent so that to detect any changes or updates either by 

time, after that the crawler manger integrate the payload of mobile crawlers into the 
database of the search engine to be queried later. The figure 3 .1 below demonstrates the 

general idea of the system. 
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Figure 3.1. General idea of the AWCMA 

AWCMA(Autonomous Web Crawler using Multi- Agent) System uses three strategies to 
achieve an efficient approximate real time information retrieval via crawling the web by 

taking the advantages of agent technology. 

The crawler manager agent which resides in crawler manager host dispatches Crawling 

and Monitoring Agent which is created and resides in web servers. 
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The first strategy adopts the parallelism in crawling by sending agent\agents to the 

specified web servers, retrieves their URLs, keywords and sending them via messages in 

parallel, the crawling agent also takes the rule of monitoring these web servers for 

updates and changes by either time or event triggers and sends these updates to the home 

to be integrated into the search engine database. 
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Figure 3.2. The first strategy of A WCMA (Parallel) 
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The second strategy adopts the serial paradigm to carryout crawling, by sending 

agent\agents to a seed web server and processes its contents then transfers to another 

server till the last one. 

Taking in consideration that the agent doesn't carry the information retrieved, rather the 

contents are also sent via messaging technology to the crawler manager. 

The updates are taken in mind here by repeating the process to the specified web servers 

every N time unit (i.e. minutes) configured in advance. 
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3.2.2. System block diagram 
As shown in figure 3.2 the block diagram of the AWCMA system which can be 

explained in this following sub sections. 

AWCMA System 

User User interaction Multi-agents (Web developer) (Crawler Manager) m a :: Web Servers 
system 

Figure 3.4. Block diagram of the A WCMA 

1. User (web developer) 
We call the user of our system "web developer" as the ordinary users of computer are 

not usually concerned with crawler applications as the web or search engines developers 

do. 

2. User interaction (crawler manger) 

This subsystem provides the user with the GUI that enables him to select these 

options. 

• URLs of the Desired web servers to be crawled. 

• The time sleeps of the two successive crawling operations to monitor the updates 

and changes of the web server. 

• The maximum memory utilization allowed for a specific web server. 

• The user will receive a performance report after (Performance Tester Agent) PTA 

did his work. 

• The user will notice the end of crawling of each web server by receiving the 

results (URLs, keywords) to be stored in the database. 
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Figure 3.8. Results of A WCMA- prototype 4 

A WCMA provides the user to interact with mobile agent for each participating web 

server (web site) through: 

• Creating Name Resolver Agent (NRA) 

• Creating Crawling and Monitoring Agent (CMNA). 

• Supply the CMNA with monitoring time of crawling for each web server. 
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3. Mobile agent 

Mobile agents interact with the crawler manager user and the web servers 

where they migrate, mobile agent once created in the crawler manger system, it is 

uploaded with some parameters (number of agents, sleep time, time span). 
Before crawling process, the crawler manager dispatch Name Resolver Agents for 

identifying the participated web servers within the system. 

While in web servers mobile agents will have the rule of any traditional crawler 

except of some enhancements that will be discussed later. 
A monitoring agent will be employed depending on participant's restriction so that 

any changes in his documents will be noticed immediately. Finally the Crawler Agent 

packages the results in a message envelope (Crawling Payload Message) and sends it 
to the crawler manager to be integrated into the database. 

• Justification for using Mobile agent 
Traditional crawling systems generally use client-server paradigm which 

yielded many problems related to network overload, bandwidth utilization and 

bottlenecks, mutli-agent systems have many proprieties [24] that encouraged us to 

select this technology to build A WCMA. 

• Reduce the network load: instead of having the whole process of crawling to 

be done in search engine site, mobile crawler will do this responsibilities 

locally in web servers, find the results and send them to the crawler manager. 

• They overcoming network latency: that will enable a scalable web crawler 

with reasonable time. 

• They adapt dynamically: this will serve in changes detection in web servers. 

• They are robust and fault-tolerant: web crawlers are generally exposed to 

many failures (i.e. platform, web server, DNS). 
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4. Web servers 

This module represents the ordinary web servers which contain the whole 

pages and documents. in A WCMA each web server has to have a platform for hosting 

mobile agents that would be supplied after subscription. 

An important point that should be noticed here that the crawling process 

would be done locally at these web servers. 

3.3. Design options 

• Mobility of agents: this point shows two clear choices, to have stationary 

agents in each participating web server that do the crawling process and 

notify any changes, send them to the crawler manager through massages. 

Or to have mobile agents that migrates to the participating web servers 

and do the crawling processes locally, create a monitoring agent and 

return the results back to the crawler manager also by messages. 

• Mobile agent platforms: we have three choices to adapt the most 

convenient platform for creating, marinating, dispatching and killing the 

agents. These alternatives are: 

o Aglets software development kit (ASDK): which we found 

through searching [30] that it is a good way for crawling thanks to 

its 1. Supporting the "data push" model which reduces the 

network latency and notice rapidly the changes in web documents 

2. The crawling important issue is the graph- traversal problem­ 

the web can be seen as a graph and there is many alternative paths 

for nodes with different cost estimation- aglets has the ability to 

clone, to have an initial itinerary and react to local conditions that 

unfortunately no new versions have been released. no more 

complete tutorials and materials available, beside the low 

activities related with this platform nowadays. 

o JADE: it is also one of promising platforms for developing agents, 

the encouraging points that lead us to choose this platform is the 
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following: I )the fertile soil of updated resources and releases with 

a very high level of activity, its support to web services so you 

can easily manipulate your agents from any appropriate web 

application [31], in addition to the measurements that show the 

good performance of JADE in message system and its ability to 

be candidate for developing heavy load distributed systems [32] 

• Number of agents: 

o The initial imagination was to employ only a single agent for each 

participating web server to handle crawling process. 

o The later imagination was to employ multi-agents for each 

participating web server specified by its administrator; this will 

affect the money paid for subscription. 

o The appropriate choice was to separate the use of agents number 

to the strategy adopted. 

• Crawling paradigm 

o Distributed paradigm that distributes the whole crawling process 

over multi-agents employed. In fact no fully distributed paradigm 

is presented because of crawler manager still centralized. 

3.4. A WCMA proposed algorithm 

Input : I. The URLs of the participated web servers 

2. Maximum memory usage allowed 

4. Monitoring time 

5. Crawling strategy. 

Output: I. performance report. 

2. Keywords 

3. NewURLs 

45 



Symbols : URL s within URL box :B 

The crawler manager : CM 

Performance Tester Agent :PT A 

Participated Web Server: WS 

Maximum memory usage: MU, CPU Usage : CU 

Monitoring time :Mt 

Crawler and monitoring agent: C:MNA 

Time unit : 
Maximum memory and CPU utilization :x ,Y . 

Start time of operation: t. 

Process: 

If ( a new participant in A WCMA) 

While (B is not NULL) 

{ 

CM do 

• Specify MU and CU 

• Dispatch PT A for the specified web server 

• Creates a monitoring and crawling agent.. 

PTAatWS do 

• Check the performance. 

• If(MU <x &&CU<y) { 
Returns with safe mode. 

} 

At CM again// safe mode 

Re Choose the strategy and monitoring time 

If (strategy= serial ) 
Allow created CMNA to be dispatched to the first web server 

While (t=Mt){ 

While (WS< number of web servers){ 

.DispatchTo (WS) 

WS=WS+l 
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t=t+ 
Return messages 

} 

Else{ // parallel 

For each WS selected 

DispatchTo(WS) 

While (t==Mt) { 
Return messages 

t=t+ 
} 
Dispose (CMNA) 

} 

Else { 

Switch on coocrawlers. 

} 

} 
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3.5. System Modeling 

3.5.1. Data flow diagrams 

Crawler 
Manager 

User 

Subscriber URL's 
web server 

+ configurations 

keywords for 
indexing, New 

URLs 
Crawling Process 

Read HTML 
files 

Web Server 

Figure 3.9. Data flow diagram- Level 0 

Figure 3. 9 shows the Data flow diagram which describes the data flow within the system, 

the core processes which is shown in the circle is the crawling process which indicates 

the hole process and how it interacts with the system entities. 
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User 
Crawler 
manager 

9ubsc, 
Web s er URL. s 

co, '©rver figuran tons Crawling Process 

Web Server 

Figure 3.10 Data flow diagram- Level I 

Figure 3. IO show refined data flow- level one which gives details for the crawling 

process to explicitly describe each sub process . 
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3.5.2. Use cases 

Crawler Manager 

«uses» 

Crawler manage 
user 

Crawling 
configuration 

Mobile agent 

Figure 3.11 Use case at crawler manager 

Web server 

Login 

Mobile agent Crawl pages 

Figure 3.12. Use case at web server 
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3.5.3. Sequence diagram 
Crawler manger 

usor 

Crawler ~ Manager 
I Mobile agent 

I I I 

i ~- -[] 

! ~~ ~ •~~[}~"""w,, --[J 
\----+ 

I I 

[r~"' =""""'--0 
I I 

0------0 
I I 
I 
I 0-Request HTML--{] 
I ~~ 
I 

] "- /l i !! 

f I I I Crawling process [ Monitoring 

'----FF- [} aw [] 
Figure 3.13. Sequence diagram 
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Chapter Four 

Detailed System Design 

4.1. Overview 

In this chapter we are going to describe the whole design for the system, describe the 

project components in detail, the interface, and the flow charts for the system also we 

introduce in the last section the proposed design improvements to the system which were 

initiated due to some challenges will be discussed in details. 

4.2. A WCMA Block diagram in details 

AWCMA System 

User User interaction Multi-agents 
(Web developer) - . . - Web Servers (Crawler Manager) system 

Figure 4.1. Block diagram of the AWCMA 

4.2.1. User (web developer): the user of the system is generally a web developer who is 

responsible for giving the requested configurations from participated web servers in the 

system; mostly he will be an administrator within a search engine 

4.2.2 User interaction (Crawler Manger): which consists of: 

4.2.2.1 GUI (Graphical User Interface) unit 

1, Configuration tab includes: 
a. A combo box for selecting the seed URL(s) for the participated web 

server(s). 
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b. A radio button group for selecting the strategy plan of the crawling 

mission (i.e. serial, parallel). 

c. A text box for entering the sleep time between two successive crawling 

process assured by a set time button. 

d. A text box for entering the maximum memory utilization allowed for a 

specified web server. 

e. A text box for displaying the crawling completion time. 

f. A button to start crawling. 

2. Results tab includes: 

a. Two text areas to display both the extracted and absolute URLs with 

indicating labels. 

b. Another text area to display the titles and keywords of the web servers' 

pages. 

3. Statistics tab includes: 

a. A text field to show the CPU usage of the specified web server. 

b. A text field to show the Memory usage of the specified web server. 

4. System info tab includes: 

a. The link for downloading the JADE packages. 

b. The user manual which demonstrates the right installation and use of 

system. 

c. The ethics of use see Appendix A 

4.2.3 Multi-agent system consists of the following:. 

l. Crawler manger agents( home agents): 

a. Name Resolver Coordinator Agent (NRCA): this agent is responsible 

for creating and dispatching the Name Resolver Agents (NRA) 

according to the existence of participating web servers. 

54 



This agent uses the cyclic behavior to receive the names of the web 

servers read by the NRA, analyses the names and displays them within 

the Combo Box, it is valuable to say that this agent also interacts with 

agent management system to be aware of the existing web servers' 
containers. 

b. Crawler Manager Agent (CMA): this is responsible for receiving the 

data messages retrieved by the crawler agents and integrating these 

messages into the database, this agent uses the advantages of the cyclic 

behavior to be prepared for receiving the data messages cyclically 
whenever ready. 

c. Performance Receiver Agent (PRA): this agent acts as a receiver for 

the performance checking results examined by the Performance Tester 
Agent (PT A) which will be discussed later, then displays the results 

(CPU, Memory usage) within the GUI. 

2. Mobile agents 

a. Name Resolver Agent (NRA): this mobile agent transfers to each web 

server, reads the root name there, sends the name (i.e. www.ppu.edu) to 
the NRCA to be displayed, the number of NRAs to be dispatched is 

predetermined through the NRCA according to the existing web 

servers as mentioned previously. 

b. The Crawling and Monitoring Agent (CMNA): which acts as the most 

important agent within the system that is responsible for doing the 

whole crawling process by extracting the relative and absolute URLs 

and extracting the page keywords and description from the following 

important places: 
1. The URLs are extracted from the <href="http\\THE 

URL.EXTENSION"> tag. 

11. The header title of the pages is extracted from <title>THE 

TITLE OF THE PAGE </title> tag. 

111. The Meta keywords tag <Meta content = "THE KEYWORDS 

ARE HERE" name=keywords> 
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iv. The Meta description tag <Meta content= "THE 
DESCRIPTION IS HERE" name=description> 

c. The Performance Tester Agent (PTA) : to get use of the Cocrawlers 

we have to test the main resources of the web servers indented to be 

crawled (i.e. CPU and Memory) so that this agent uses the NSC1ient4j 

API and its library which allows a full access to the machine resources 

and retrieve their values continuously. 

3. Web servers 

The web servers entity is a crucial component from which the information is retrieved 

to feed the search engines, in A WCMA there are some constrains on these web 

servers to be participated in the system: 

a. The HTML files (i.e. the contents) are located in a folder named www 

in turn this is within the web server name folder (i.e. ppu), under the 
domain name (i.e. com, org...etc) folder and finally all are under the 
root folder. This hierarchy is shown in the figure below. 

j Root 

le- domain 

Web server name 

WWW 

Figure 4.2. Web servers directory hierarchy 
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4.3. Agent messages and behaviours in JADE 
4.3.1 Agent messages 

Envelope 

Payload aA 
p 

Message ~ ... 

Content a 
g 

4 4 Transport 
information 
Encoded 
message 
Message 
parameters 

Message 
content 

Figure 4.3. Message structure in JADE [15] 
The figure above show the basic structure of Agent messages which is used for agent 

communication either within the same AP (Agent Platform) or different APs, the 

communication paradigm is based on asynchronous message passing. 

The agent messages consist of these basic components: 

b. The sender of the message. 

c. The list of the receivers. 

d. The communicative act (i.e. inform, request). 

e. The content of the message. 

f. The content language. 
g. The ontology (i.e. vocabulary of the symbols used) 

The message in JADE is implemented as objects of the jade.lang.acl.ACLMessage 

class to see what goes behind its implementation see this example. 
F)Pt/qq+[/ ◊q[ = K/• F)Pt/qq+[/DF)Pt/qq+[/Er,cuytBn 
◊q[E+jjy/&/>}/z{ K/• Fr;D0l/Z/z0X Fr;ErWPu)FP,FtdBBn 
◊q[Eq/ZP+K[·+[/D0dK[_>q]0Bn 
◊q[Eq/ZuKZG_G[@D0'/+Z]/zS\Gz/&+qZSGKZG_G[@0Bn 
◊q[Eq/Z)GKZ/KZD0-Gj+@ >ZJq z+>K>K[0Bn 
q/KjD◊q[Bn 

after sending the message the receiving agent has to receive and process the message as 
following: 
ACLMessage msg = z/&/>}/DBn 
if (msg != K·__B { 
// Process Z]/ ◊/qq+[/ 
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/~ageforA2 P e 
~~1 ~----~~ 

Send the message Post the messag 
A2's message qu 

Distributed JADE run-time 

Prepare the 
Get the message 
from the message 

eue and process it 
p 

ein 
eue 

Figure 4.4. The JADE asynchronous message passing paradigm [12] 

4.3.2 Primary Agent behaviors 

I JP" I 
sos as a es 
r <] ilotalate!) method called)? • 

Get the next behir1lour (b) from 
the pool of active behaviours 

Remove b from the pool of 
active behaviours 

Z+3/;G•KDB 

' 

} 

- Initializations 
-Addition of initial behaviours 

Agent 'life' (execution of 
behaviours) 

Figure 4.5. Agent thread path of execution [12] 
Figure 4.5 will save time and effort in explaining the whole technology of agent 

behaviors which is very crucial in agent science, rather in few words we can 

summarize the primary types of these behaviors: 
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• 'One-shot' behaviours are designed to complete in one execution phase; their 

action() method is thus executed only once. 

Thejade.core.behaviours.OneShotBehaviour class already implements the done() 
method by returning true. 

• 'Cyclic' behaviours are designed to never complete; their action() method 
executes the same operations each time it is called. 

The jade.core.behaviours.CyclicBehaviour class already implements the done() 

method by returning false. Because we are interested in our research in this kind 

of behaviors we will show a small example of its implementation. 

V·!_>& class MyCyclicBehaviour extends )@&_>&O/]+}>G·z 
V·!_>& }G>j +&Z>GKDB { 
II V/z\Gz◊ operation Y 
} 
) 

Here Y executes repeatedly until the agent that executing the behavior terminates 

or die. 

• Generic behaviors, we didn't give any attention to this type so we advise you to 

sec [12] for more information. 
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4.4. Detailed modeling 
Start 

Web Servers 
name 

resolving 

1.Seed URL 
2.Crawling 
Strategy 

3.Sleep time 

Web servers 
Performance 
Checking 
round 

No 

Parallel Serial 

Switch on 
the Cocrawlers 

Dispatch agent\s 
For each web 

server 

Dispatch agent\s 
For the specified 

web server 
And start working 

HTTP request 
For the suffering 
Web server\s 

Transfer to the 
next web server 

Crawl the web 
server 

Send the result 
messages 

End 

Figure 4.6. General flow chart of A WCMA system 

Figure 4.6 describes the general algorithm of AWCMA and how the crawling process 

is done from the initial step of stating the application. 
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Start 

Table 4.1. CMNA description (URLs) 

Name of agent Crawling and monitoring agent 

Input HTML documents 

Output Absolute and relative URLs 

Location Web servers 
Description The process of extracting the 

URLs within the pages 

Read HTML 
documents 

NO 

pdW 

NO 

pdW 

Temp=URLs 
extracted 

NO 

pdW 

Encapsulate the 
temp payload 

Into the message 

end 

Figure 4.7. CMNA flow chart for URLs 
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Start 

Table 4.2. CMNA (Titles) 

Name of agent Crawling and monitoring agent 

Input HTML documents 

Read HTML 
documents 

NO 

YES 

Temp=titles 
extracted 

Output Web pages Titles 

Location Web servers 

Description The process of extracting the 

Titles of the pages YES 

Encapsulate the 
temp payload 

Into the message 

end 

Figure 4.8. CMNA flow chart for web 
pages titles 

62 



Start 

Read HTML 
documents 

NO 

YES 

Temp=Keywords 
extracted 

0 
Table 4.3. CMNA description (Keywords) 

Name of agent Crawling and monitoring agent 

Input HTML documents 

Output Web pages Keywords 

Location Web servers 

Description The process of extracting the 

Keywords in the pages 

YES 

Encapsulate the 
temp payload 

Into the message 

end 

Figure 4.9. CMNA flow chart for 
web pages Keywords 
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Start 

Table 4.4. CMNA (Description) 

Read HTML 
documents 

NO 

YES 

Temp=Description 
extracted 

0 

Name of agent Crawling and monitoring agent 

Input HTML documents 

Output Web pages Description 

Location Web servers 

Description The process of extracting the 

Description of the pages 

YES 

Encapsulate the 
temp payload 

Into the message 

end 

Figure 4.10. CMNA flow chart for 
web pages Description 
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Start 

User inputs 
The 

monitoring 
time 
T 

No 
T integer? 

Yes 

No 

Display error 
message 

It is not a valid 
integer 

Yes 

Table 4.5. Monitoring time description 

Error messag 
It is not reasona 

time 

Name Monitoring time set 

Input Monitoring time T 

Output The time between successive 
crawling. 

Location Crawler manager 

Description Repeat the process of crawling 

after T seconds 

Set the monitoring 
time T 

End 

Figure 4.11. Monitoring time flow chart 

65 



Start 

Table 4.6. Serial crawling description 

Name Serial crawling strategy 

Input participated web servers 

Output Result messages 

Location From home to Web servers 

Description One agent sent for all web 

servers starting from seed URL 

N=list of 
participated web 

servers 
M=O 

Create a crawling 
and monitoring 

agent 
Provided with N 

M=M+1 

End 

Figure 4.12. Serial crawling flow chart 
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Start 

N: list of 
participated web 

servers 
M=O 

The user 
select the 

URLs 

Table 4.7. Parallel crawling description 

Name Parallel strategy 

Input Participated web servers 

Output Message results 

Location From home to web servers 

Description What we get is what we need , according 

to the user selection of N web servers 

dispatch N agents 

Create and 
dispatch crawling 
and monitoring 

agent 

M=M+ 1 

No 

Yes 

n 
Figure 4.13. Parallel crawling flow 

chart 
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start 

User select 

the strategy 
Via rad 

buttons 

Yes 
No 

I 

Serial? 

Table 4.8. Crawling strategy description 

Display enor 

message 

To select the 

crawling strategy No 

Name Selecting crawling strategy 

Input Crawling strategy 

Output Serial, Parallel paradigm 

Location Crawler manager ,GUI 

Description Allow the user to select serial or parallel 

Parallel? 

Serial 

strategy 

I • ... I 
gj Sf,/i-'i 

No 

End 

Figure 4.14. Crawling 
strategy flow chart 
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4.4.1. Crawling and monitoring agent 

As we explained in section 4.2 that this CMNA is responsible for doing the whole 
process of crawling the web pages in servers and index their URLs and keywords , it 

can start after two requirements that should be available 1 )the name of the destination 
web server supplied by the name resolver agent 2) the monitoring time which gives 
the time between two successive crawling. 

After reaching the web server it starts extracting and retrieving the most important 

information of the page then it leaves this web server and sends the result message to 
the home (i.e. crawler manager). 

Crawling 
And 

Monitoring 
Agent 

crawler manager web server 1 

get web servers 
names 

result message 
I 

we server2 

result message 

«ACL message»» 

Go 

web server n 

C I. and monitoring agent activity diagram Figure 4.15 raw mg 
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NRCA agent 
I 

I-I 
request web servers on platform 

I 
a a e l] 

--------- I 
--------- I ~ SSSSSSSS 

return available web servers 

Figure 4.16 Interacting with AMS 

Table 4.9. NRCA Sequence diagram description 

Available containers, Name Resolver Coordinator Agent 
Re uest of available web servers 
Available web servers on the platform. 

Location This resides in crawler manager and interact with AMS 

Symbols NRCA: Name Resolver Coordinator Agent 
AMS : Agent Management system 

The system needs strongly to interact with AMS (Agent Management System) 
through the NRCA which send request to know the locations and containers (i.e. web 

servers) available on the platform (i.e. remote platform) and then migrates their to 

have the names of these web servers. 
Fortunately FIPA specifications allow us to do that by implementing the AMS as an 

agent with capabilities of sending and receiving messages [15]. 
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4.4.2. Name Resolver Agent 

This agent as mentioned is responsible for gathering the web servers' names by 

migrating there according to the NRCA supplements for the available web servers on 

the platforms; finally NRA sends these names to the crawler manager as a message to 
be displayed in the combo box. 

In our design we took an important issue in consideration that is the web server name 

may be changed or modified based on its administrator so we included that in 
monitoring beside the contents. 

Name Resolver Agent 

Crawler Manager Web servern 

Dispatch 
ch Get the web server 

names 

I 
Web servers' names 

message 

• 

Figure 4.17 NRA activity diagram 
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4.4.3. Performance Tester Agent 

As the user of the program clicked on the test performance button this agent is created 

to make a test round among all participated web servers supplied with NSClient4j 
library as its diagnostic tool which have the capacity to go through operating system 

resources (i.e. CPU, Memory, Hard Disk, ... etc) and then encapsulate the CPU and 

the Memory Usage at a specified time range. We will demonstrate here a small 
example of its implementation and powerful simplicity. 
Zz@ { 

NSClient4j client = new NSClient4j("127.0.0.1"); 
)y/VGzZ(&_>/KZE[/Zl/z\tGK)G·KZ/zD0)lf0Bn 

MReport=client.getPerfMonCounter ("\\Memory\\% Commi ZZ/j O@Z/q 
>K fq/0Bn 

&+Z&] D,W)_>/KZs{d*&/VZ>GK /B { 

System.err.println("Exception Getting WZ+Zm0M /Bn 

crawler manager web server 1 web server2 web server n 

'erform 
-ance 
Tester 
Agent 

get web servers 
names 

warning message 

performance " 
checking 

Go 

«ACL message» 
inform 

«ACL message» 
inform 

• • 
: 4,18PTA activity diagram Figure . 
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4.4.4. Crawler Manager Agent (CMA) 

This agent resides in the crawler manager (Home ).It acts as a receiver for the messages 

created by the crawling and monitoring agent aided by its cyclic behavior which enables 
it to be aware of every update sent. 

Crawler Manager 
Agent 

Crawler Manager (Home) 

Crawl the 
web server 

Wait 
signal 

Receive the resut of crawling 

/ 
«ACL message» 

F. 4 19 CMA activity diagram 1gure ·. 
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4.4.5. Performance Receiver Agent (PRA) 

From its name it indicates the rule on which it works, also it resides in the crawler 

manager (Home) and waits for the measurements sent by the performance Tester Agent. 

Performance 
Receiver 
Agent 

Crawler Manager (Home) 

rt' 
Performance checking 

Receive performan e measurements 

Analyze th 

the measurments 

«ACL message» 

Figure 4.20 PRA activity diagram 

ity "analyze the measurements" include a judgment In the figure above the sub activi 
. b er and request a coocrawlers management. 'di t iffering wel serv processes to m 1ca e a su 
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4.4.6. Name Resolver Coordinator Agent 

This lives in the crawler manager and guarantees dispatching the NRAs which are 

responsible for collecting and resolving the web servers' names. Again the NRCA waits, 

receives the messages which encapsulates the names and displays that in a combo box 
within the application. 

Name Resolver 
Coordinator 

Agent 

Crawler Manager (Home) 

Get the available 
locations (i.e. web servers) 

rh 
Start Name Resolver Agent 

Receive web servers' name 

«ACL message» 

Figure 4.21 PRA activity diagram 
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4.5. GUI design 

File Allont 

The web serve1s. 

tacehoo.com [] 

SIP.e()time: 
Crawliu!J Strnte!)ies 

Ma11 Memory Utilization: l,_5_0 _ sans, '------ 

0 Serial crawling 

[ St;irt Crawling I __________ _; 

@. Parallel crawling 

Figure 4.22 Configuration phase 

File About 

The web servers. 

r-------- 
hitmitt.c or 

conturaions Rtesutts Statistics ] Systemtto{ 
Extracted URL ·s 

l
fnttp:716usfnesslec .com 
: htlp:f/WW#.byte.com/ 
: htlp://www.cuj.com/ 
: http://\.,ww.cadonline.comf 
· http:Jfwww.cadence-mag.com/ 
: http://www.cedmagazine.corn/ 
4' ] 4/'o------------------p,' 

Exlrncted titles and keywords 

rrr:-y~·anr~7J,p1u~mm1ng;vn;voo-;\f1$01::rn,:n:t:i.1-c;mlffrlrr;rc~aun..7::.:li~ln:C"·onf~ 
,82: Free Visual Basic 6 tutorials, visual basic 6 beginner's page, visual basic -- ' 

1
83: web browsers,webbrowsers tutorial,browser artlcle,web browser tutorial, 
84; A Web brovJSerMorial with discussion about Web brcrwsers. types ofbr 
85: webservices tutorial,for students,web services tutorial,free,starting point,y 
,86: Webser.ices for Students is a starting point to learning about this fairly n5 
87: what is dynamic html.what is dhtml,dhtml tutorial,dhlml primer,lntroductlol 
88: Dynamic HTML technologies are explained and explored. Tutorials are in ; 

189: xml tutorials,)(ml resources,.xml references,.xml directo,v,for students.xm~ecl 
~O: XML resources including XML tutorials, XML references. resources, news; 
'q1· hwtn fill text.with.fahri. an imante hwtn tavt-fill tat fill scannar granny. 
4' ii ► I I 

!__ _ 

Figure 4.23 Results phase 
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File About 

The web seivers. 

·sunjava,com 

CPU Usage: 

Memory Usage: 

zz J 

JS7.02408 I e 

; ja1ck here to begin i 

I Show performance I Jass»noes a 

r. - Jl 
In safe mode 

Figure 4.24 Performance statistics phase 

File About 

The web se,vers. 

r [sunjava.com 

( Configurations Resuns Statistics I s:vste1n Info L SSSSSSSSSSSSSS~ 

______ JADElnstallaUon _J User Manual _ 
•Source 
ht1p_:lljade.tilal1.com!mailing·lndex.htm UserManval.pdf 

Ethics 

A\f'iCMA ethics of use: ­ 
•'Ne are a part of information retrieval revolu!lon. 
•\'\'111 not harm your web serYer and utilize your resources. 
• vve do our best to fteep your web server as secure as we can. 
• Every update on the system will be mailed directly to all p;orticipant. 
• No porn '-'<'"eb sites or illegal web servers will be a part of AWCMA system 
• Reactyto fil'. anct maintain any problem happened in your web server related 
to system deploy or installation. 
• any problem happened in our system we 'Nill alM \1ou to keep you up ct ate cl 
• TM use of coocra--.¥1ers ·,,ill be fair and under technical consiflerations 

Figure 4.25 System info and ethics view 
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4.6. Challenges and improvements 
Through our successive and intensive monitoring of the web servers' performance 

during the craw1ing operation, taken that our experiments took the PC Pentium4 core 

2 due as web server in short term, we noticed the resource utilization in some of them 
depending on the tasks they perform; so we suggested the use of Performance Tester 

agent to indicate the case of these web servers, this is not for on1y warning message, 

rather we introduce a new designed idea which we called cooperative crawling (i.e. 
coocrawlers) to handle the crawling responsibilities instead of the suffering web 

servers, using the HTTP of file system request for the contents retrieval and then the 
results are sent via agent messages, so in this way we claim the encompassing of the 

traditiona1 methods(i.e. HTTP request) and the agent technology taking in mind not to 

harm our goal in reducing the load over the network so we suggest to switch off the 
coocrawlers only in peak time hours in the network. 

The following figure will show and demonstrate the first design of this idea. 
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r' =Ql _[t; 
O 

~ 

~ 
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Veb server 1 

~ Web server 2 

» ) 
······~····~ 

- 
COcrawlers 

~ .. - .L9 Web server n 

Agent Movement 

Performance info results =<t-===============%% 

Result Messages 

Figure 4.26 Cocrawlers 
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5.2 Implementation development and phases. 

5.3 Testing and validation. 
5.4 Challenges. 
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Chapter five 

In this chapter we demonstrate the implementation phase of developing the system and 
the testing conditions upon which the validation was done. 

5.1. Development Environment overview 

The lower case tools which we used in developing the system can be exp1ained as the 
following: 

• NeatBeans IDE 6.5 : which we found flexible and free, we used it for both 

developing the GUI of the application and naturally for writing the source code 
• • • I:! 

{55571-.. 
r.... • ~:) So ...-.:: • Pac::kegH 

,;, .:J AWCMA l <;;, Use the Comectlan Mode button (In the toalbar) ta establ~h a ex>mectlan between components. 
: .. • ~ Cr0Ykr1'1onoge,Agent.jllva 

L CrwtngAndMontoning@gent.jv r% Asa 
·- !;.,) :Frome.jllv• · 1 • - .. • -- • 
' le} Perfonnanc eReceive,Agent.jllvo l · 
.. ~J PerformancelesterAgent.jllva ; , <user C:ade> 
; · bl namesRe,alve,,java l, 

, -- ;j name,Re,olverCoa,dnolor.Jov• i ; :Websites 
+.) Test Pamiges . 
+ aubrnes I} 
s 3y Test Libreries t 

• + ~ Groduatlon_Project_AWCM j 
> haitham ]' ! - . ), . I 

war sa %. · JS' Form 3FF rme 

t ~ Other Components 
,t C:l [lfrome] 

k 1 

; 
I 
I 

---- .. I 

Sleep time: jlex!Fieiil2 ! Set time [ 

textF leld 1 

Crawling Strategies 

( Parallel crawling messages 

Os..iaicr.w,ir.o 

i ± 
! 
i' ,, 

.... J ( 

Figure 5.1. NetBeans IDE 
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• JADE packages: installed on both th 
e crawler manager and web servers (i.e. 

testing computers) to enable an a t l ~ • 
gent platform there and containers to accept the 

migrating agents to carry out the whole process. 

• JDK: to compile java source code into byte code then to machine code to be 
executable fine. In ours we used JDK 6 update 11 which we found suitable. 

5.2. Implementation development and phases. 
5.2.1. Implementation development 

Through the survey of the crawler applications -either traditional or agent based- we 
noticed that they differ hugely based on requirements and specifications; 

symmetrically when we started to gather the requirements of our system there were 

subtle requirements in hand so we suggested to adapt the exploratory model for the 
coming reasons: 

• Initial Specification Development. Using whatever information is immediately 

available, a brief System Specification is created to provide a rudimentary starting 
point. 

• System Construction/Modification. A system is created and/or modified 

according to whatever information is available. 

• System Test. The system is tested to see what it does, what can be learned from it, 

and how it may be improved. 

• System Implementation. After much iteration of the previous two steps produce 

satisfactory results, the system is dubbed as "finished" and implemented. 
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Specification outline 
Of any traditional crawler 

Specification of 
Agent based 

Crawler 

Requirements 
And specifications 

Design and implementation 

Testing and maintenance 

Visio based Prototype 
Only basics 

Visio and NeatBeans 
Prototype 

Into rmodiato 

Final prototype 
With full details 

Figure 5.2. Prototype modeling 

Beside that prototype models were generated as shown in the figure (5.2) to allow system 

improvements and maintenance coming to the final prototype which generally carries the 

full details and requirements desired. 
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5.2.2. implementation phases 

Implementation of URLs 
al [ 

Titles extraction code 
Code for extracting the } I 
eywords of the page Setup and implement 

JADE agents code 

Integration of (1)+(2)+(3) 

Integrate step (S) with 
(3) 

Add performance 
checking code using 

NSClientdj API 

Figure 5.3. Implementation phases 

The figure (5.3) summarizes the implementation phases by which we brought the system 

to reality. 

Step 1: 

Implementation ofURLs and titles extraction code that reads a set of HTML pages and 

write the extracted URLs and titles to a specific file stream. 

while ((temp = br.readLine()) != null) ( 

>\ DZ/◊VE&GKZ+>KqD0]z/\0B 55 Z/◊VE&GKZ+>KqD0]ZZV0B 55 

1Z/◊VE&GKZ+>KqD0<+}+q&z>VZ0BB DAA<+}+q&z>VZ •>__ +jj +jj>Z>GK+_ _G+j 

String[] tempString; 
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tempstring = Z/◊VEqV_>ZD0~00Bn 

\Gz (int y = 0; y < tem .. 
_
J\ VWZz>K[E_/K[Z]n MM@B 

DZ/◊VWZz>K[Y@= E ·contains("http")) 
>\ DZ/◊VWZz>K[Y = 

E p E&GKZ+>KqD0.0BB { 
tempString[y] = tempstrin[ 
·, g yl. substring(tempString[y].indezOf(">") + l, tempString[y].indexOf("<")); 

Step 2: 

Code for extracting the keywords of the pag hi h I e w c a so reads all HTML pages and 
extract these keywords form the Meta tags shown b l · h · e ow m t e code then wntes these 
keywords to a specified file stream. 

>\ DZ/◊VGEZGPG•/z)+q/DB E&GKZ+>KqD0w◊/Z+0BB { 

If 

tempo.toLowerCase().contains("keywords") [ _Z/◊VGEZGPG•/z)+q/DB E&GKZ+>KqD 

"description")) 

WZz>K[ Z/◊V7 = tempo.substring(tempo.indexOf("\"") + 1, 
Z/◊VGE length()) 

String temp4 = Z/◊V7Eq·!qZz>K[DRX Z/◊V7E>Kj/*u\D0~00BBn 

Z/◊VsE qV_>Z D 0X 0B n 

Step 3, 4: 
Setup and implement JADE agents' code to carry out a simple data extraction from local 

platforms within the same host, encapsulates these data into a message and sends it to the 

other platform (i.e. crawler manager). The integration of the this code with agent's code 

formed the clear face for our system as specially as the crawling process has now to be 

d . 1.. 1.. - .. 1.. .. +1..- ---,.1 +~ ,.1-~-1-~,.1 .. t.~:- ---♦~-+~ ♦- 1..~ Oiic iii ihc iciiiOic iic SCIvcis WiiiiOiii iii& iicci iO @OiiWiii@@@ iii&ii COiiiciiis iO UC 

processed. 
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Step 5: 

Add performance checking code using NSCIi : 
tent4J API ( org.nsclient4j package) which 

allows going freely into the system's resources (CPU M H d Disk ) 
, emory, ar' 'IS ... etc,, 

entering to the area of Windows Performance Monitor (WPM) t • • d • • 
r statistics an retrieving 

their measures relative to a specified time per d d 
1 1 r1o, an can a so access to ow-level 

performance or operating statistics that can be useful in low-level code, such as the 
current rate of GETS against ITS (Internet Information Server) Web server. 

JVM 

NSCient±j 

'/hat is the value of 
\Systcm\Contoxt Switchoslsoc? 

3,237 

Figure 5.4. NSClient4j service [33] 

NSClient Service 

Step 6: 

Integrating the performance testing code with the agent code so that the performance 

tester agent can simply travel to the destination web server, do all the checking processes 

explained above, and finally sends a report message to the crawler manager to provide 

full measurements of participated web servers' resource utilization and in tum allow the 
cocrawlers to judge whether to start working or to continue sleeping. 
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5.3. Testing and validating 

File Ahout 

Tile weI1 sorvers. 

-- - - --·· - ,--7 
Websites ! ... ! - ·~·- - --•-- -- ---~ - 

Sleep time: ,1 t .J 
Crawling Strategies 

~ -, r? 
I c J / Please enter a valid inte ~ t· , ..... · 
, !Jcr nne • (_; Parnllel crawlinu messages 

~ 0 Serial crawliny 

' stan crawtg 

j 

Figure 5.5. Entering invalid number 

Generally the user may mistake when entering the time avoiding that we suggested to 

warn him by this massage window. 
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Ale About 

The web servers. 

I 
Configurations r~1:~,!~J_S!~!~s_t~c_sJ_~1-'=-'!!~~_1 _ 

·------1 

Sleep tirne: 1.? - -·--·. j 
Crawling Strategies 

llama=di] :, 
l'- ~ · Please enter a reasonalJle tilne(i.e. >O) ! 0 Parallel crawfing messages 

, ) Serial crawling 

I- ----, 
start Crawling I ~-------' 

\, 

I I 
l 
J 

Figure 5.6. Entering a unreasonable number 

The user may also make a mistake during the monitoring time determination, so another 

warning message forbids him from entering time less than zero. 
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Ale About 

me wel servers. 

, Websites i • I 
' - - ·-···•· ..•• .I _J 

camorous ' rescans ' suns s.22,3 7 - ----.::_i__: ~ System Info -------- -···· ------- 

Sleep time: 
5 t [a 
please Specify a valid seed URL 

Crawling Strategies 

0 Parallel crawling messages 

0 Serial crawlinu 

Figure 5. 7. Selecting a invalid URL 

Always you have to decide the seed URL as a starting point itinerary for the crawling 

process. 
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file About 

The web servers, 

Sleep time: /44 ] 
-·-··-··-' Crawling Strategies 

' CI~ please Specifythe crawling strategy 

L ts 
oazsuaeuuuuzuseuugg,] 

pParallel crawling messarges 

0 Serial crawling 

Figure 5.8. Forgetting to select the strategy 

Also it is a strong requirement to select the crawling strategy (serial or parallel) to 

complete the trip plan for the CMNA 
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file About 

TIie weh servers. 

'sumtava.com {>] 
..._ --- ·- - -----··-- -- - 

CD In safe mode 
You can choose the strate!JY right flow 

a] 

CPU Usage: 

Memory Usage: [52 0945a 

' snow performance I - ------.-- --- ,' 

:@if] rijJ; D] 

Figure 5.9. Safe mode 

In this case the performance Tester agent returns a report message that says everything is 
fine the resources are not utilized to the maximum specified, we can select the crawling 

strategy to begin the process. In our test for the program you notice in the figure above 

that we keep the Start bar shown to simulate the case ofunexhausted resources (i.e. small 

number of opened applications). 
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file About 

The weh servers. 

suffering web site sunjava.com 
switch on Coocrawlers 

Memory Usage: [56.39651 --e...:...;-,.... _ _J 

L__ Show performance ·7 

Figure 5.10. Unsafe mode ( Switch to the Coocrawlers) 

In this case the performance Tester agent returns a report message that warns the 

administrator for the suffering web server name and tell him to switch on the coocrawlers 

A gain we kept the Start bar to show multiple applications running (i.e. highly utilized 
resources relatively). 
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• • tl ; ~- ~ 

file Actions Tools Remote Platforms Helt> • · . ~~@m .i;;;;;;;;;;a,;;;;;;;~ 
. - -·-,: - -,,--, --- - . p es%g can yg) s 1 , 4F'S.® 8). Ell®) #. sang da e []AgentPlatforms --"Nii"77.,-.-------M 
9 D "hijazi-349388cd: 1099iJA.DE" ;i na ... ad ... stat 'ow ... 
s Main-Container 

§ RMA@llijazl-349388cd: 1099/J.A.DE 
§ ams@hi_iazi-349388cd: 1099/J.A.OE 
©] di@@hijazi- 349388d. 1991ADE 

Ll Container-12 
LJ Container-13 
Ll Container-14 
C) Container- 15 

? ii Container-16 
§ Crawlert\,1anager.A.gent@hi_iazi-349388ccl: ·1099/J.A.DE 

· § PerforrnanceReceiverAgent:@l1ijzai-349388cd: 1099.t.J.f...D , i 
.. 

~◄-ri --------:-:---------,,,-J] 
-- -- _ ·-· ill -·-----------~· ------- I> -:1 

Figure 5.11. RMA at program startup 

We can notice that when starting the program, two agents are already in the crawler 

manager (i.e. Container-16) the crawler manager agent and the performance receiver 

agent. 
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• '·~~~ rt,rnr., r.,.__, 
. -~~ ~~~~(Rm !I t1 

file Actions Tools Remote Platforms Help --- • 

souse as so.as» u,) ----- ->-,&l df My}AR ji' &leg] e AgentPlatforms =hij[-;];] 
% -hljazi-34938rd:109 {na.]ad../state/ow..) T LJ ~c i.. -.J 0 oC(. 91JAOE" :. 

» CJ Main-Container 
@ Rrv1.A@hijazi-349388cd: ·1099/~IADE 
§ ams@l1ijazi-349388cd: 1099.1:J.A.OE 
§ clf@f1ijazi-349388ccl: ·1099(1.A.OE 

ill Container-12 

§ Crawling.A.ndtvlonitorin£10@hijazi-349388ccl: 1099/J.A.DE 
Ll Container-13 
LJ Container-14 

9 Ll Container-15 
· @ Pe1iormanceTester.A.gent@l1ijazi-349388cd: 1099iJ.A.DE 

~ · Ll Container-16 
§ CravvlerManager.A.gent@t1ijazi-349388cct 1099/JA.DE 
§ PerformanceReceiver.A.gen~l1ijazi-34938t:cct: 1099/J.A.D 

... 
•, 

◄ Ill 

Figure 5.12. Transferring crawling and monitoring agent 

Before transferring crawling and monitoring agent to container-15 the performance 
Tester agent transfers there to test the resources. 
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file Actions Tools Remote Platforms Hell> ' · ': · ~~@!!JJ 

esss9a@aa a sol%± .% =ho&# [hill &ha] e []Agentlatfrps .r--.%.- 
? Ll "hija:zi-349388cd: ·I099/J.A.DE" ~: na-::1 ad ..• lstat~ow ... 

? CJ Main-Container 
§ R~•il.A@l"lijazi-349388cd: 1099/JADE 
§ ams@l,ijazi-349388cd: 1 099/J . .A.DE 
§ df@hijazi-349388cd: 1099.,~J.A.DE 

LJ contatner-1 2 
D Container- ·1 3 

ff56,¢.8%%.8, 

? liill Container-14 

§ Crm,vling.A.ndMonitoringO@J-rljazi-349388cd: 1 099/.J.A.DE 
D Container-15 

? L.J Container-16 
· § Cra1NlerManager.A.gent@l1ijazi-349388cd: 1 099/JADE 
§ PerformanceReceiver.A.gent@t1ijazi-349388cd: 1099/J.A.D 

Ill 

Figure 5.13. Transferring crawling and monitoring agent in serial strategy (step 1) 

v l':J .A.gentPlatforms 
9 Ll "I,ijazi-349388cd: 1 099.1~1.A.DE" 

'f LJ Main-Container 
] RMA@hijazi-349388ccl: 1099JADE 

. · § ams@hijazi-349383ccl: ·1099/JADE 
§ df@hijazi-349388ccf: 1099/J.A.DE 

LJ Container-12 
L.J Container- 13 
CJ Container-14 
iii Container-15 

.• __ , I I ;na.ad../state@ ow... • 

§ crawlingAndMonitoring0@hijazi-34938Scd: 1099/JADE 
9 D Container-16 

§ crav,.1lertvlanager.A.genti:@l1ija:zi-349388cd: 1099/J.A.DE 
(;;) PerfonnanceReceiver.A.gent@hijazi-349388cd: 1099/JAD 1 :'. 

u -- ---- -------- .Jll.. -- -------- - JLJ 

I 

'I 
j 

-I 

Figure 5.14. Transferring crawling and monitoring agent in serial strategy (step 2) 

In fi h · 1 trategy for example starts here at Container-14 and gure 5.14. and 5.15.t e sena s 

after that moves to container - I 5 and container -n. 
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~ ~ .. = • - ··- ~ b!~'3 file Actions Too s Remote Platforms Help .:;.;... ...._....= ...... --, osssg an 3al.4g ,, J7TE .T '® BB] S.8h l a ieAeiaos /pa, a4kl 
9 t'.J "hadina-a: 1099/J.A.DE" :- - - -- - l 

9 L) tv1ain-Cont3iner I 
§ RM.A.@r1adina-a: 1099/J.A.DE 
§ arns@t1acllna-a: ·1099/J.A.DE 
§ Clf@t1adina-a: ·1099/JAOE 

? D Container- ·t 
§ Cra,,vling.A.nclMonitoringAgentO@hadina-a: 1099/J.A.DE 
§ PerforrnanceTester.A.gent@hadina-a: 1099/JADE 

• Container-3 
§ cra1ivterManager.A.gent@haclina-a: 1099/J.A.DE 
§ PerformanceReceiverAgent@fiadina-a: 1099/J.A.DE 

Figure 5.15. Parallel strategy when selecting container -1 

When the CMNA and PTA work to gather. 

95 



5.4. challenges 

Through our implementation of the system we faced various challenges solved via 
consulting our supervisor, reading external materials, connecting with professional 
friends. 

The most important challenge when we came to implement the performance tester agent, 

at the beginning we read through Java forums and tutorials that there are no available 

Java AP Is that could test the performance of the operating system and access its resources 
freely and simply. 

After intensive searching through forums and sites, we found the great NSClient4j 

packages and API which allowed us successfully to implement the PT A. 

Other minor challenges related to implementation were acted in extracting the HTML 

tags with various formatting depend on the designer of the page. 

Finally we faced another challenge which is the heap size of JVM because of the large 

size of data to be processed, this was solved by changing some parameters in 

netbeans.conffile and project proprieties inside the IDE. 
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Chapter six 

Results, conclusions 

Am 
Faturework 

6.1 Experiments and mathematical description. 

6.2 Conclusions. 

6.3 Future work. 
6.4 Challenges. 
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Chapter six 

In this chapter we demonstrate the experiments done to test the effici» nd:eliabjl; est e elticiency an reliability 
of the system showing how much we re h d th I · • · 

acnec 1c goals previously assigned, coming to 
the conclusions after these experiments, and finally speak freely about the possible 
enhancements that could be done as a future work. 

6.1 Experiments and mathematical description. 

From the point of view that the experimental metrics which could be measured are 

strongly related to the goals assigned to the system, we chose the data size (i.e. for 
bandwidth saving) and time as two measurable values in our experiments. 

We noticed that over 80% of related works have used mathematical description 

( equations and statistics) to show their work under real lens and hence we decided to 
make such description to have a reasonable, fair and justified comparison. 

6.1.1. The first experiment. 
The save in Load relative to the network over which the search engines live is an 

essential purpose in A WCMA system, so in this experiment we approached the 

proportionality between the web servers' contents and the save in load as a function of 

the content size the form below demonstrates the experiment in an organized way. , 

Notice here that we used real web pages from different web sites with various size 
ranges. 
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Name Saved load 

Tools Equations and 2 computers 

Input Different sizes of web serve • 
ers contents, number of web servers to be crawled N 

In this experiment N= Io 

Symbols Sc: size of page contents 

L(Sc): the load over the network 

S( sc) the saved load for different sizes 

Sr: size of HTTP request 

Sp: size of HTTP response 
Sa : size of agent code 

Sm: size of the result message 

Output Saved Load S( sc) 

Theory We claim that the use of mobile crawlers will reduce the load over the network in 

an efficient manner with the following parameters and equations we can prove 

L(Sc)traditional=N(Sr+Sp+Sc) 

L(Sc)AWCMA=N(2Sa+Sm) 

**We considered that the code of the name resolver agent plus the monitoring and 

crawling agent will be transferred initially so 2*Sa. 

By examining the relation between Sc and Sm we concludes that as follows : 

Sm=.014 Sc 
S(sc)= L(Sc)traditional=N (Sr+Sp+Sc) -L(Sc)AWCMA=N (2Sa+Sm) 

Let Sr, Sp=0.1 KB 

Sa=10 KB 
S(Sc)=9.86Sc -198 
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The result 
Figure 6.1. Saved Load 

60000

gs»AA% 

-- ,600000 g 
~ s ]49900 g 
0 

,--------------(_r--◊-----l 2ooooo 55' 

r.r, 7?sa] p 
• 

1 

I I I O ~ 

0 
50000 40000 30000 20000 10000

Contents' sizes(KB) 

conclusion We can conclude that the relation between the saved Load over the network and 

the different sizes of the web servers' contents is approximately linear so the 
mobile crawler will save the bandwidth in an efficient way in proportional with 
the size of contents and that's what we desire as specially as with the growing 
nature of the web. 

We conclude that the difference between the mathematical description and real 
estimates via simulation is neglected deviation. 

6.1.2. The second experiment._ . 
Is a comparison oriented experiment which takes two approaches of crawling in a view of 
two mirrors in other words the two approaches are the traditional and multi agent ' 
strategies while the two mirrors are UCYmicra (i.e. related work used mobile agent) and 

AWCMA system respectively. 
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Name Data transferred Comparison 

Tools 4 computers, mathematical description. 

Input 
Symbols 

Data size average of IO w b I · et servers, result message size average. 
TDs: transferred data size. 

Sa : size of agent code. 

Sm: size of the result message. 

Output TDs, comparison figure. 

Theory While the use of mobile agents avoid the transfer of all the web contents to the 

search engines side to be indexed, the problem of heavy load over the network still 

exist in some mobile crawlers as they carry additional data they can compensate at 

home with self intelligent description of the content. 

Again the transferred data in A WCMA is: 

TDs =N (3Sa+2Sm) 
Notice here we included the size of performance Tester agent and its result 

message which holds the performance measurements. 

ye took the average of 10 web servers to give 55.5 MB and 2.07 MB 

The result 
Figure 6.2. 

data 
transfered 

(M B] 

□Trad itio an I craw ling 
LAW CMA 
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The result 
Figure 6.3. 

3C
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Daw ng 

conclusion The UCY micra crawling comparison shows that they reduced the data transferred [ 

18 times over traditional crawling methods. Well we made the same comparison 

and showed better result which is approximately 27 times over traditional crawling 
methods. 

You may ask how and why? We can answer you simply that we extracted the most 

important information within the HTML documents in each web server (i.e. meta) 

and encapsulated these data in a light agent message rather than a carrier agent 

(i.e. UCYmicra).we introduced the idea of "Transfer the Seed and Generate the 

Trees" TSGT, which enables us to extract only the most important and process 

the retrieved data to generate a self intelligent description with synonyms for all 

keywords in the crawler manager side. 

6.1.3. The third experiment. . 
Which took the serial and parallel strategy of crawling to compare between them in 
terms of time (i.e. performance), the initial requirements of this experiment is only two 
computers (i.e. web servers). And also the mathematical description. 
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Name Serial and parallel strategy comparison 
Tools 
Input 

2 computers P4 3.0 GHz CPU 512 RAM, mathematical description. 

Symbols 
Processing time P, latency over the network L, N: number of web servers. 

Ts: the serial completion time, Tp: the parallel completion time 
Output The completion time of serial Ts and parallel Tp strategies 
Theory The serial strategy is claimed to have a less load on the network as it employs onl 

one agent for crawling while in parallel we need N agents for N web servers, on thl 

other hand the time needed for the former is more than the later, the followin 

equation computes the completion time of serial strategy: 

Ts=E PI2Lj:i€{0-N}.j€{0,N+1}.a, 
Tp=2(L)% +(P).2) 
Coming to the processing time evaluation which can be derived as follow: 

P a, Ds->P=C *Ds where R: constant depends on the process power o 

computers (i.e. CPU performance). 

Substituting P in equation 1 

Ts=RS Ds, 2Li 
And in equation 2 

Tp=2(L)»+R (Ds)a 
The result 
Figure 6.4. 
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nclusion We conclude that the pa 11 l . . . 
cor arallel strategy took less completion time than the serie 

which (i.e. the former) d 
epends on the largest content size to have alread 

completed while the later depends on the cumulative content sizes. 

We conclude also that R is constant relative to a specific host performance in othe 
words R will differ depending on the host upon which it is being crawled or th 
performance case at a specific time range. j 
You will say that the serial is more efficient in terms of load over the netwo 
because it uses only one agent while the parallel is much less, this is true in case 
that we dispatch N agents for N web servers, while in our system parallel strateJ 

took a new direction that is the administrator (i.e. the user of the application) win 
choose uniquely the web servers to be crawled; so we don't have to dispatch ~ 
agents for N web servers. I 

** we didn't include the network latency as it can be neglected within local area network. 
6.1.4. The fourth experiment. 
We decided to investigate the performance of both strategies on different computers with 

different proprieties in terms of CPU and Memory. The differences were applied on both 
the crawler manager and web servers respectively the following table will demonstrate in 

more details. 
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Name Serial and parallel strategy comparison 
Tools 
Input 

2 computers 1.5 GHz CPU 256 RAM, mathematical description. 

Symbols 
Processing time P, latency over the network L, N: number of web servers. 

Ts: the serial completion time, Tp: the parallel completion time 
Output The completion time of serial Ts and parallel Tp strategies 
Theory The serial strategy is claimed to have a less load on the network as it employs onl 

one agent for crawling while in parallel we need N agents for N web servers, on th 

other hand the time needed for the former is more than the later, the followi 

equation computes the completion time of serial strategy: 

Ts 2% P,A2;Lj:i€{0-N} .j€ {0,N1}. 
Tp=2(L) +(Phs.2) 
Coming to the processing time evaluation which can be derived as follow: 

p a Ds>P=C *Ds where R: constant depends on the process power 

computers (i.e. CPU performance). 

Substituting P in equation 1 

Ts-R+E, Ds,+27Li 
And in equation 2 

Tp=-2(L)+R (Ds)as 
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The result 
Figure 6.5. 

Parallel 
-Serial 

VU 
r--------~ --.::::::~ 

80 60 40

Content Size (MB) 
20

.I 
60 ' 50

j 
I 

40 , 
i 

30 , 
I 

20
: 
I 
_( 

10 ; 
0 i 

( 
0

conclusion We concluded that the performance which is acted in the completion time in ou 

experiments is affected directly based on the computers used for both the crawl1 
manager and web servers. 

We concluded also that when changing the power capacity of web servers, the si 
of effects is more than when changing the power capacity of crawler manager that i 
because the whole process done at the web servers. 
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6.2. Conclusions 

• we concluded that the use of agent messages as a technique for 

transferring the results is efficient in terms of network bandwidth. 

• We concluded that there is no restricted fact that the parallel strategy 

in doing the operation is more utilizing the bandwidth rather we can 
get through to have a good use of term parallel. 

• We concluded that the completion time of crawling depends highly on 

the web server's resources over 70 % and crawler manager resources 
over25 %. 

• We concluded that parallel strategy took less completion time than 
serial with a tangible difference. 

107 



6.3. Future work 

We are impassioned to analyze and process the Arabic web servers' contents arrived to 
the index and use the Arabic Morphology skills to have a smart Arabic index toward an 
enhanced the existence of Arabic contents on the web. 

Also we are interested in upgrading a new more efficient algorithm in crawling to 
minimize the centralized paradigm effects. 

We are interested also to design and implement two advanced modules for security and 

fault tolerance to have a universally adopted system that can be easily used instead of 
traditional crawling methods. 
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6.4. Challenges. 

In this period of project which was prepared for gaining results to show how much we 
achieved our goals, it was very difficult and challenging 

When we used JADE we knew in advance that if we want to use it among different 

networks we have to use add-ons packages beside having a real IP for the crawler 
manager computer and thanks to Eng. Ghnam al Gaabari who granted us the IP 
195.31.188.19 for the crawler manager. 

Another challenge faced us which is the difficulty of testing the freshness of the web 

page in real values that was because we don't have real and commercial web servers to 
have updated contents. 
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APPENDIX A 

Survey and Ethics of Use 
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Keyword Crawler 

It is an Online website optimization tool which enables you to explore and see your site 

like webengines. Count and display broken and internals links. Get Google PageRank for 

each file and generate a SiteMaps file in XML fonnat. Keyword Crawler could also 

calculate word density in pages and display the metas and observes the directives of the 
Robots. txt and 'robot' meta tags 

mRAIg % as 
ll7tnnrj'nf1 ~ V. 1.0 
~ ~ Trouvez rapidement les mots-cles de votre site web 

~~location! j Parametres j Apropos j 

jhup:JJwwwJdnf.org Explore. 
Finish! 

[,,4] @@ ,snots-cis ] Daists des pases ] tuens ares ] uans cassas ] site nap ] + a 

' o +-d 
e 
6 
' f g 
ill h 
If) i 

s j 
k 
+ I 
9':lm 
'+ r 
i±lo 
+ p 

Keywords. Crawler - http://ww.fdnf.org 
- 445 visited pages ­ 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

1067 
1004 
926 
621 
479
456
446
444 
443 
442 
39B 
352 
351 
347 ·- ◄

projects 
projets 
association 
projekle 
formation 
english 
administration 
francais 
deutsch 
thomas 
suisse 
development 
parlenaires 
agenda 

»p 

A. I a snap shot from keyword crawler during process 
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X .X.I 

I 
A.2 configuring the crawler 

A powerful web crawler utility to Extract: 

• URL 

• meta tag (title, description, keyword) 

• plain text between <body> to </body> tag 

• page size 

• last modified date value 

High speed, multi-threaded, accurate extraction - directly saves data to disk file. Program 

filter. date modified. etc. It allows user-selectable recursion levels. retrieval threads. 
timeout, proxy support and many other options. A must have tool for webmasters who 

build Search Directories. 
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System Requirements: 

% Windows 95/98/2000/NT/ME/XP/Vista 
% 32 MB RAM 

• I MB Hard Disk Space 

• Internet Connection 

Win Web Crawler 

Win Web Crawler description 

Win Web Crawler is a powerful crawler utility to extract URL, meta tag, body text, page 
size, search results 

Win Web Crawler will extract URL, meta tag (title, desc, keyword), body text, page size, 

last modified date value from web site, search results or list of URLs. 

Win Web Crawler will query popular search engines, extract all matching URLs from 

search results, remove duplicate URLs and finally visits those websites and extract data 

from there. 

You can tell Win Web Crawler how many search engines to use. Click "Engines" button 

and uncheck 

listing that you do not want to use. You can add other engine sources as well. 

Win Web Crawler send queries to search engines to get matching website URLs. Next it 

visits those matching websites for data extraction. How many deep it spiders in the 

marching websites depends on Depth setting of "External Site" tab. 
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High speed, multi-threaded, accurate extraction - directly saves data to disk file. Program 

has numerous filters to restrict session, like - URL tilter, text filter, data filter, domain 
filter, date modified, etc. 

Win Web Crawler allows user-selectable recursion levels, retrieval threads, timeout, 

proxy support and many other options. 

Requirements: 

- 32 MB RAM 

1 MB Hard Disk Space 

. Internet Connection 

Limitations: 

·15 days trial 
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fjle ~it ~iew t!elp 

~ 
New

Log Doto 

URL Queued: 

URL Processed: 

T otol Page R eod: 

Traffic Received: 

Thread Running: 

Transfer Speed: 

Site to Process: 

Total Meta Found: 

Total URL Found: 

\l\oin \Neb Crawler 

502 731 

SD,: Kbps 

e:i 
Folder 

000' 

P? 
Help ·* Exit 

Finished! 

"""'Links• t,li:;c - \v'eb Data E.,tractor. E:,tract url, 
meta tag, email, phore, fas from wet 
Meta 
http:'/www. webestractor.com/extractor/'email. htn 
rn,- \•!DE Er,1-~;: ~ -:tra:tor 81J\ Ema11 Si:;1de; 
/i.ddress Colleccor Harvester 
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A.3 Win Web crawler .. running 
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File Edit View Help 

~ 
New 

.. ---- - -- ···-- ··- 
- ---- -- ------·- -~---··----·-·-------------- -------- 

co 
Help Exit 

·- ------ -- ----- ----------~------ ··- 

Log Data ~ 

Q Save Data 

URL {­ 
. I Base 

Record: 0 

l Domain l Title 

I 
} • 

. ~- - . ., __ 
Ill' ®l.»v----- 

Meta Tag/Inactive Sites 
I ----~ 

< 
I 

<l I> ! .. t 

A.4 Win Web crawler .. data show 
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General·External Site' Filters 'Domain; Login{ Other { Proo 

Source: % Search Engines WebSite / Dis r URLs from File 

Keyword: 
rOFTPEDIAi 

Keyword Generator Engines 

Save Data in Folder: 
c:\program files\win web crawler 2.0\download\SD " ... 
( Save Data Line-by-Line 
% Save Data in csv Format ("url","title") 

1 Extract URL, MetaT ag ( title, desc, keyw. body] 

l Extract External URL 

Help Cancel OK

A.5 Win Web crawler .. session configurations 
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Here an example of win web crawler on www.lits;jp 
·btimil com and how they extracted 

mutt tztgs fromnr the web site theru we put, 
P' Our' output to comnuparc 

"URL" "Base" "Do ""T-I" "D © , - , mam , It e , escnption", "Keyword","Last Modified","Content 
Length" 

"http://www.hitmill.com/", "hitmill.com" ".com" "Hitmill.c Ite at Trsss% ±d , · , - . . .com - n eme rammg an 
Technology for Students","Internet Technology Training for Students has original 

tutorials in the field of computer programming, Web pages and HTML, networking, 

Internet, Web Graphics, Web Services, XML, ASP, Web technologies as well as 

information for developers. There is a college courses resource site now with links to 

pages about math, English Iangugage, California History, California Geography and 

Geology, Comparative Religions, and more... There are pages interesting to college 

students such as news, sports, weather and page of interest to all, such as the Severe 

Weather Preparation and Safety Tips.", "internet training,technology,students,internet for 
students,internet primer,internet tutorial,beginning programming,programming 
tutorial,computer programming, kerberos,network security,macintosh 
computer,mac,networking,computer networking tutorials,browsers,history of the 

web,history of computers,simula language,simula,qbasic programming,photoshop 

tutorials,html tutorials,math links,english links,california geology,california 
geography,seismology,sports,css.javascript,asp,web services tutorial,apache 

1. . d . . II 1111 "12264" server, mux,mtro uct1on,pnmer , , 

"http://www.hitmill.com/web_graphics/fabric Text.html" ,"hitmill.com",".com", "How To 

Fill Text With A Fabric","Filling text with a scanned 

fabric", "how,to,fill, text,with, fabric,an,image, how to,text-fill,text 

f·11 d ~ br image,photoshop,images picture,tutorial,primer,lesson",'11',"53 1 ,scanner,scanne ,1a nc,1. ::::, , , ' 

98" 
"htt II h't ·11 I eb graphics/letterfills.html" "hitmill.com",".com", "Photo Shop p: WWW. I 1111 .com W _o 

T · · · ""Photo Shop Tutorial: Pattern-fills for lettering utonal: Pattern Fills for Lettenng , 
d ttern-fills made with Adobe explains how to fill letters with texture an pa 
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PhotoShop. ", "photoshop tutorial,pattern-fill.fr 
1
. . 

' ee,on me,tutonal pattern fills for 
lettering,hitmill"."."3217" " 

"http://wvvw.hitmill.com/about.html" "hitmill " " 
11 11 

• • 

• com', .com','Hitmill.com- About 
HiTMilL.com" "Internet technology training and tut · I £ . 

. _ 
0 

:::, ona s 01 sh1dents and developers; 
computer networking topics, programming reso d t .: 

' .::, c, urces an tutoring; web technology 
tutoring, training and resources for students· html tra· · t . · d > iuning, tutoring an resources and 
much more. See home page at www.hitmill.com." "abc it hitr·ill> ··• iou itm\,it 
training,students, developers,computer,internet,technology,training,students, web 
technology,programing,networking,news,weather,califomia 

history,free,online,hitmill,about", "", "6658" 

"http://www.hitmill.com/computers/hoax.html" "hituill.com",".com","Hitmill.com ­ 
Computer Hoax Tutorial", "This computer hoax tutorial will help you to not perpetuate 

hoaxes by forwarding them in e-mail to anyone else without investigating the hoax threat 
to find out if it is on the hoax list.", "e-mail,hoax,investigation,primer,tutorial,computer 

hoax tutorial,hoax list,computer hoaxes, web hoax,e-mai l hoax,hitmill ", 1111, "63 06" 

"http://www. hitmill. com/computers/index.html" "hitmill.com",".com","Hitmill.com ­ 
Computers, Computer Services", "Information for students about computers, computer 

processing and where to obtan driver updates, device driver or software downloads, 

operating systems, Apple and Macintosh computer information, Microsoft links, 

computer-related magazines, and more. Easy to navigate and full of information 

technology topics, history of computers, history of the Web, links to other Hitmill 

tutorials about Programming, Networking, WLANs, HTML, DHTML, CSS and 

additional Web technologies.", "computer services, where to find device drives,computer 

tutorials,computer operating systerns,apache server resources,history of the web,history 

of computers,computers,introduction to computers,device drivers, find,computer hoax 

tutorial,computer hoax,e-mail hoax, virus hoax, hoax vs virus,stop hoax now,intemet 

hoax,apple computer,macintosh computer,apple and mac,os x,bandwidth 

test, linux,monitor resolution,download 
ft travel driver update networking,email,broswers,hitmi soi/ware,tucows,nonags,maps,news, s' ·' 

11","", "9985 II 
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"http://www.hitmill.com/computers/-intro ht I" "I . . 
. · 111 , 11tmdl.com",".com'1,"Introduction to 

Computers","", "tntToduction to computers ope ti 
. . ' era ions of a computer,computer 

introduction tutonal,hitmill,central processi · . 
ng unit,computer operations"."" "8504" 

"http://www.hitmill.com/internet/index.html" "hitr ill {«»,, 
3 utmiccom', .com","Hitmill.com­ 

Introduction to the Internet" "This is a fr 
, ree on me Internet tutonal and introduction to the 

Internet for students. This page introduces students t th f h 
o e components o t e Internet, 

such as e-mail, browsers, the Web also known as the World Wide Web, how to search the 

Web. and a link to the section about HTML or Hypertext Mari L It k kup anguage usec o ma e 
Web pages. The Internet is a world-wide network of computer networks joined together 

by communication lines, wireless connections and satellite connections. The Internet is 

not owned by any government nor individual nor corporation.","introduction to the 

internet, internet primer,internet tutorial,hitmill,introduction to email,introduction to 

browsers,search tutorial,history of the web,history of cornputers,history of the 
internet, what is the internet","","5544" 

"http://www. hitmill.com/internet/browsers.html" ,"hitmill.com",".com" "Hitmill.com ­ 
Web Browser Tutorial for Students","A Web browser tutorial with discussion about Web 

browsers, types of browsers, Google's new Chrome browser, Mozilla.com's Firefox3 
browser, Microsoft's Internet Explorer 8 Beta,Mosaic, Opera, Lynx, and the Amaya 

editor/browser of the World Wide Web Consortium.. and related links.","web 

browsers, web browsers tutorial,browser article, web browser tutorial,about 

browsers,chrome browser,chrome,google chrome,firefox,firefox3,lynx viewer,ncsa 
mosaic,mosaic browser,intemet browser,web accessibility,browser compatibility,speech 

enabled browser,amaya, w3c,lynx browser,msie,microsoft internet explorer,netscape 
navigator,ncsa mosaic, hitmill,opera browser,add-ons,ie,msie,browser plug­ 
• b «g5O1" ms,opera,1e7,1e8, web rowser, , , ) 

"http ://www. hitmill.com/html/promote/search.htm", "hitmill. com", ".com","Hitmill.com ­ 

S h E · T .I" "Th. · free online search engine tutorial for students and earct ngtne utorta,, as1sa 5 

1. ) d h.' he where to find search information, how to search, nc u es w at 1s a searc engm , 
· h eta search Web search, gopher search, specialized searches usenet news searc es, m 

· ' h I find music and mp3 files, how search engines music search. how to use searc too s, · 
, ab hwSEsrank pages, and even search engine ratings work, how they find your Wel page, ho «' » 
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gw 

and search engine information for Web masters [ . . . 
Is. In no time at all you will be searching 

the Web, the Internet and learning how to find ·fi . . . 
specific search information on the 

Web.","search engine tutorial,what is a search e · h 
ngme,use searc tools search the 

internet,web,search,internet,where to find search infommatir a.4. , 
I tat1on,education search,music 

search,garne search,gopher search,searching the web w b I I 
' ::, , e searc 1,searc 1,usenet news,meta 

tag,tutorial,hitmill,understandinginternet,search 

tools,music,mp3,napster,find,searching,tools,gopher,software,rating,page·rank","", "8504" 

"http://www.hitmill.com/web_graphics/patternFills.html","hitmill.com",".com","Hitmill.c 

om - PhotoShop Tutorial: Fill Text With Pattern-Fill", "Photo Shop Tutorial: Filling text 

with a pattern-fill.", "photoshop tutorial,fill text with pattern-fill,hitmill,pattern-fill 

lettering,adobe creative suite 4", '"',"5784" 

"http://www.hitmill.com/web_graphics/lettering. html" , "hitmill.com",".com","Hitmill.co 
m- Photo Shop Tutorial: Lettering and Gradient-Fills", "Free PhotoShop Tutorial: 
Discussion of Photo Shop lettering, and filling text with an image or with a gradient fill. 
PhotoShop 6 was used.", "photoshop tutorial,lettering and gradient fi 11s,photoshop 

primer,lettering tutorial,photoshop 6,gradient-fill,lettering,te:,,..i,image-fill,create text-fills 

from an image using photoshop 6,lettering tutorial,hitmill","","6889" 

"http://www. hitmill.com/internet/url.html", "hitmill.com", ".com","Uniform Resource 

Locator Tutorial: What is a URL?", "Uniform Resource Locator tutorial: What is a 

URL?","what is a url,uniform resource locator tutoriaJ,unifonn resource 
I l · I · · t t dd eb address" "" "9222" indicator,hitmill,ip address,ur ,ur tutona ,un,m eme· a ress,w , , - 

I 2 h "11h·tm·11 n" " com" "Hitmill.com "http://www.hitmi11.com/col1ege eq . tm , 1 1 .c01 , - , • - 

Seismology - Earthquakes", "Seismology-Earthquake quick 
reference" "tectonics earthquake,magnitude,map,shake map,califomia 

' ' 
earthquake,seismograph,seismogram,earthquakes,report 

h .I d d. · rthquake world wide earthquakes,temblor,earth earthquake,canala,cana+tan,japan ea» • 
t ·ft · · f fire.hitmill,geological hazards, fault zones,earthquake remor,usgs,pact 1c nm,nng o 1r , ,o 0 

· tion '' "" "13881" faults,seisrnicity,seismology,safety t1ps,earthquake prepara · , , 
J" "h · ·11 " "com" "Computer "http://www.hitmill.com/internet/magazines.htm ' itmi .com ' · ' 

: : iled di ctory of computer and network magazines Magazines and E-zines","...compile lire 
ch logy networking processors and hardware, include topics such as computer technology» 
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programming languagues, robotics, visual basic NET t h 
1 

. 
.:. ·- technology,c++ programming, c# 

Programmmg, xml magazines and more 11 "onli·n • 
.. , e computer and internet 

magazines,on line,internet,ezine,magazine,e-zine.di t • 
t>' 3 , rectory,computer e-zine,computer 

ezine,it e-zine,it magazine,computer technology e-zine,net I · · 
o; , wor <mg rnagazme,processor 

magazine, robotics magazine, vb user magazine,c++ user maga · t , zme,.ne 
magazine,hitmill,computers,programming 

Ianguages,ieee,robotics,processor,networking, wan, wire less, wyfy, b I uetooth,macintosh, ma 

c,apple,os x,ipod,imac,mac g5,online news,travel," ,"","25715" 

"http://www.hitmill.com/internet/ftp.html","hitmill.com",".com", "Hitmill.com - FTpP 
New User: An FTP Guide, Tutorial and Directory<BR>for File Transfer Protocol","This 

is an FTP guide and tutorial for new FTP users about File Transfer Protocol (FTP) and 
an FTP tutorial about how to move files such as HTML documents between one 

computer to another computer over the Internet, using WS_FTP Software. There is an 

FTP directory included of FTP-related links.", "ftp, file transfer protocol,ftp guide,ftp new 
user,ftp tutorial,ftp directory,what is ftp,introduction to file transfer protocol,introduction 
to ftp, how to ftp,download ftp,hitmill, ftp search, ftp for students","","18558" 
"http://www.hitmill.com/internet/web _history. html" , "hitmill. com"," .com","History of the 
Web Beginning at CERN","The History of the Web Beginning at CERN is an original 

research article by Cheryl Gribble with Bibliography and Related Links.","history of the 
web beginning at cern,berners-lee,xanadu,as we were,hypertext,http,rnosaic,robert 
calilliau,html,mark andreesen,jim clark,netscape corp, web statistics,browser 

history, history of browsers, web demographics, web history,history of the 

web,hitmill" "" "j7747 ' , , 

"http://www.hitmill.com/computers/apache.htm", "hitmill.com"," .com", "Apache Server 
Resources","This is an Apache Server guide for users, developers, webmasters, and 

students as we include user/developer information, Apache forums, Apache FAQ, PHP 

server-side includes, HT ACCESS file, Apache Server books, and link to the Apache 
Project, additional Apache HTTP Server resources, and a UNIX resource 

list.", "apache,apache resources,apache links,apache directory,apache http 
· rces.hitmill,server-side server,php, mysql,free,tutorial,apache server resou , ' 
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include,files,htaccess file,php/mysql,apach b k 
. . . . · e 00ks,file,apache developer,http 

proJect,apache proJect,ss1 ftle,unix reference","", 111591 0" 

"http://www.hitmill.com/computers/kerberos ht I" "h. · 
· m , rtmlll.com",".com","Hitmill.com - 

Tutorial About Kerberos", "This is a free on line tut· · 1 b 
, ona a out Kerberos, and reference for 

Computer Networking students, about the Kerberos authenti ti il rh · h 
n 1ca ton protoco w 1c uses 

secret-key cryptography .. this is a free kerbos tutorial£ t d · 
or s u ents new to computer 

networking classes.", "tutorial about kerberos kerberos tuto · I h t · I b I b , na ,w a, 1s er eros, <er eros 
authentication,tutoriaJ,computer networkino 

to 

class,primer,kerberos,reference,hitmill,free,online,secret-key,kerberos,single sign on 

technology,network,authentication,free,cryptography,cornputer networking,computer 

security,kerberos vS,ticket,management,log on,password,applications,viewing 
tickets,protocol","""14533" 

"http://www.hitmill.com/web_graphics/moreFabrics.htrnl","hitmill.com",".com'1,"PhotoS 

hop Tutorial: More Fabric Fills","Photo Shop Tutorial: Filling text with a scanned 
fabric", "photoshop tutorial,filling text with a scanned fabric,photoshop primer,more 

fabric fills,hitmill,how to fill text with scanned image","","3751" 

"http://www. hitmill.com/phot/cgribble.html", "hitmill.com"," .com","Hitmill.com ­ 

Photography of Cheryl Gribble" , "Introduction to Photography, or Photol20 at Napa 

Valley College is an introductory level photography course about digital cameras, digital 

photography, and how to use a Digital SLR Camera.", "introduction to 

photography,digital cameras,history of photography,hitmill,intro phot,photol20,napa 

valley links",""","5250" 

"http:/ /www.hitmill.com/web _graphics/califPoppies.html", 11hitmill.corn 11, 11 .com", "Hitmill. 

com - Create An Image-Fill for Text Using Photo Shop", "This is a free online PhotoShop 

tutorial about how to use image fills for text, putting an image into lettering, text image 
:: attar" as++axt,photo&hop fill, fon: at +at with image," "image fill,lettering,foitt,text.jhiotoli0 s Mt11l5, tExE WILE 11 Ia, < 3 3 

tutorial,hitmill,put image into lettering'\ 111\"10735" 
""h ll "" om" "College "http://www.hitmill.com/college/college_index.html, utmil.com ' .c ' '=' 

C R d R c es11 11co1Jeoe course resources, college Preparatory ourse esources an Keferenc > 5 

I . C parative Religion, Photo Shop Graphics, Ancient c asses resources for math comses, om 0 

· · • , · a Visual Basic and C++ Programming, Civilizations, English, Computer Programming. 
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History of Computers, California History, C I' fi . . . 
> attornia Indians, California Geography, and 

II II 11 0 ' more ... , co .ege course resources and ref . . erences,comparative 
religion,hitmill,online,free,computer pro; .: . 

: gramming,seismology,english,math,math 
links,math directory,california history califo · 

. . ' '· rnia geography,cornputer 
programming,visual basic, vb,c++,6,ancient history and 
civilizations,sports,travel, weather,california indi h h . . > uans,phiotoshop,californta 
geography,california history, history of computers t h. , · ,cornpu er 1story,math 
courses,","""6091" 

"http://www. hitmill.com/internet/news.html"."hitmill.com"." +""1H sill..F;-,3 , . , .com s itmi.com - rn 
News

11
,"lnternet search tool for finding local news state 11 t· I d I > ews, natrona an 1ntemat1ona 

news, sports, weather and travel information.", "news resources, find news,local 

news,national news, world news,drudge report,local news, state newspapers, state 
news, international 

news,state,national, world, internation,news, weather,sports,hitmill"" ", 118897" 

"http://www.hitmill. com/computers/computerhxl .html", "hitmill.com"," .com","History of 

Computers", "The development of the modern day computer was the result of advances in 
technologies and man's need to quantify. The abacus was one of the first counting 

machines. Papyrus helped early man to record language and numbers. Some of the earlier 

counting machines lacked the technology to make the design work. For instance, some 

had parts made of wood prior to metal manipulation and manufacturing. Imagine the 

wear on wooden gears. This history of computers site includes the names of early 

pioneers of math and computing and links to relating sites about the History of 

Computers for further study. This site would be a good Web adjunct to accompany any 

book on the History of Computers or Introduction to Computers. The ","history of 

computers,history of computing,computer historytimeline,history of the 
web,hitrnill,pioneers,pioneers of computing,pascal,babbage,computer pioneers,an open 
letter to hobbyists,boole,al gore,lovelace,gottfried leibnitz,george boole,konrad zuse.john 

1. von neumatm,abacus, colussus,alan turing,grace hopper,robert e. kahn,Jolm vincent 
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"http://www.hitmill.com/college/english. html"."tr ·]] 
.::, "' · ' 11 mi .com",".com","Hitmill.com - 

Eno-lish Course Resources and References" "Fre 
1
- 

s, e on.ine resources and references for 
English and Literature courses including English Dice 1.. 

"' Le 1onary, - ngltsh Thesaurus, English 
links, and English as a second language See tutorials ne d · , wsgroups an 
more ... ", "english,reference,resource,class,course,online,free,english references,literature 

reference,english course resources and references,english dictionary,english 

thesaurus,english grammar,english style,english reading,english literature,english as 
second language,esl,m]a style,hitmill,references for english course,english course 

links,english class,directory of english links,english resources,english tutorial,mla 
style,hitmill", "", "14405" 

"http://www. hitmill.com/internet/maps.html","hitmill.com"," .com","Hitmill.com - Maps 
and Atlases","A categorical directory of maps,navigation, globes, and other travel aids, 
including route maps, aviation maps, weather maps, topographical maps, and navigation 

maps. Maps of countries are included and links for street maps.", "globe, world,map,map 

index,route maps,street map,atlas,maps and atlases,us 

map,canada,austral ia,japan,earthquake map,great 
britain,asia,china,switzerland,railroad,river,ocean,aviation map, weather 
map,navigation,trip,road map, uk,europe,spain,mexico,south america,north 

america,historical,hitmill,old map,","","14428" 
"http://www. hitmill.com/college/math.html" "hitmill.com"," com" ,"Chalk Board Math 

Resources for Students", "Chalk Board is a Mathematics directory site with resources for 

students and educators.". "hitmill,mathematics,research,resources, women 

· · · · I b tutorials 0eometry tutorials pre- mathematicians,history of mathemahcs,a ge ra ,:::, ' 
· · I b t ct algebra tutorials,miscellaneous calculus,tutonal,precalculus,calculus tutona ,a s ra O · 

math links math links for students and educations,teaching math,algebra,pre- , 

I J teaching calculus,careers in algebra,geometry theorems,geometry,calcu us, 
· in mathematics women in science,math mathematics,chalk board mathematics,women 1 ' 

I h 1 II llll "]?914!1 resources,math homework ie P , , · ~ 
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"http://www.hitmill,com/internet/sports.html "I · -11 . . · ' 1ttmi .com",".com","Chalk Line","Chalk 
Line is a directory of sports news, scores and, 

· resources.. for polo, gymnastics, NFL, 
equestrian, baseball, football, fantasy football b: :ball . 

• aset scores, and more...","chalk 
line.fantasy football,nfl football,football,afc.nfe fo tb 11 . 

, , , o ai scores,news,sports scores,chalk 
line, football 

scores,sporting,sport,sports,score,scoreboard,polo,gymnastics,nfl,butl spr 
w ,.::, , , u us,eques nan,eques 

trian polo,baseball scores,baseball,hitmill,football news £ootb ll · · · b b II 
r '· ' ran injuries,uasebuar 

news","","1 0028" 

"http://www.hitmill.com/html/rgbcolorvalues .html", "hitmill.com",".com","Hitmill.com ­ 
Hexadecimal Color Values Reference", "Here are six pages of color reference for 

hexadecimal color values and a colour scheme selector tool where you can select one 

color or see a whole color scheme and how the colors would look together. Each page 

has the hexadecimal color value number with each color and there are several tables of 

colors and corresponding hexadecimal values. Follow the links to get the full benefit of 

this color reference. Use the scheme selector tool to convert hexadecimal values to rgb 

numbers." "hexadecimal color code reference,hexadecimal color values reference,color 

reference,colour reference,rgb color values,rgb values list,hex 

color,hitmill.colour scheme selector convert hexadecimal to rgb","","5143" ) , , , 

"http://www.hitmill.com/internet/weather.html","hitmill.com",11.com","Hitrnill.com - A 

Weather Watch","A free compiled online directory of weather links for the United States, 

Canada and North America, including marine, aviation, and noaa weather links, road and 

weather conditions,state weather, ski conditions, marine weather, aviation weather, road 
and weather current conditions, and links to other on line weather pages.", "uk,united 

kingdom,uk coast,uk coastal forecasts, weather,road conditions,online,california roads and 

weather,quebec conditions,quebec weather,quebec forecast,alberta,british 
columbia,manitoba,quebec,new brunswick,nova 

:. 3%f dl; id,labt dcr,ontario,yukon,world,prince edward Scotia,nunavut,newtounlano, labrador,&std1,3 JU»" ''· 
· ·, t onditions and forecast.canadian island,saskatchewan,northwest territories,current C ' 

d. · da forecast nevada weather and road weather forecast canada. current con itions,cana > 
' 

d. . ki d d .ve"ther weather and road conditions,si conditions,roads an w ai ·> 

· - rrent conditions north dakota,colorado conditions,california,nevada,arizona,oregon,cu» 
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roads and weather,colorado outdoors,noaa,co] d . . . 0 ora O current conditions,hitmill.weather 
forecasts, weather warnings,noaa links hitmifl • 

6 
. . 7 

' ,lllann1to a conditions and forecast,current 
conditions,forecast,new brunswick,north ameri • ' 

• ca,usa,united states,,marine 
weather,aviation weather,road and weather conditi 

1 1ons,severe weather,severe 
weather,preparation,safety tips,a weather watch,fleet weather,forecasts"," "," 16709 .. 
"http://www.hitmill.com/computers/fontdownload.html""bitrsil-@. = pj, 3j] 

· , l mt .com , .COITI , l..tltm1 .c 
om - Tutorial About Fonts"," Tutorial About Fonts: about findi fot; d stall - "" ' /S. al rain/ing a font an installing a 

font on your computer, or about making fonts. 11, "tutorial about fonts,how to install 

font,find font,install font,font tutorial,download font,laser chrome font hitmill font 
, ' 

tutorial" ""."6875" 

"http://www.hitmill.com/html/index.html11,"hitmill.com",11.com","Hitmill.com - HTivJL 

Tutorials for Students",".HTML Tutorials for Students is HTML for beginners, a primary 

HTML site with new tutorials and resources for formatting text on a Web page, creating 

tables, how to add an image to a Web page, hexidecimal color values, FTP tutorial, PDF 

File tutorial, free images, and more ... ","html tutorials for students,html tutorial,html for 

beginners,htrnl primer, web page tutorial,free,online,html table tutorials,audio for Web 

pages,table tutorial,html table,html sound,free background textures,hex color,hex 

colour,web page sound, Web page music,meta tags,what is the web,history of 

computers,free backgrounds for Vveb pages,ftp tutorial,pdf files,free web 

space,optimizing for the search engines,web page prornotion,history of the 

web,hexidecimal color values,hexidecimal, colour,colour-safe web 

palette, hex,hexidemical, fp add-ons,color-safe web palette, browsers,hitmill,html 

editors,what is html,advanced html,front page links, frontpage links,image 

fill,lettering,photoshop,clipart,photoshop lettering tutorial,hex color values,image in 

letter,web images,dynamic html,accept credit cards from your web 

site,hitmill,charge.com." ""."11653" ' :::, . , , 
"http://www.hitmill.com/dhtml/index. html","hitmill.com",".com", "Hitmill.com - What is 
D · · HTML technologies are explained and explored. Tutorials ynamic HTML?","Dynamic 

· • • • · I"JTML is a group of technologies. See our definition are included in this site. Dynamic t1 5 
• Dynamic HTML, or DHTML.","what is and explanation of the technohg1es comprnsmg Y . 

. . 1 . . 1 dhtml primer.introduction to dhtml,dynamic 
dynamic html,what is dhtml,dhtml tutorial,s ' 

127 



html tutorial,dynamic html primer,hitmill,int d .· . 
© roduction to dynamic 

html.javascrpt, cascading style sheets,css-2,css2 . . 
' ' ss ,css tutonal,Javascript tutorials cssp css- 

" "" "70??" · ' ' D, s '­ 

"http://www.hitmill. com/programming/asp/aspnet.html" , "hitmill.com"," .com","ASP and 
ASP.NET Resources", "ASP.NET resources for w b D 1 e evelopment, products, forums, 
free code sources, books -- resources for the ASP NET d I . eveiopment 

ity.""» ·t, :b d cornrnun1 . , asp.ne ·,asp,we evelopment,asp and 

asp.net,resources, forums,books,hitmill,asp.net development community'',"","9904" 

"http://www.hitmill.com/dhtml/css _intro.html", 0hitmill.com ", 11 .com", "Introduction to 
Cascading Style Sheets Rules","An introduction to Cascading Style Sheets rules for Web 

pages. <MET AN AME=", "free css tutorial:introduction to cascading style sheets rules,css 
tutorial,cascading style sheets,css,css l ,css 2,css 3,css primer,cascading style sheets 

tutorial,css3 working draft,css specifi.cation,hitmill", '"', "17554" 

"http://V1rww.hitmill.com/intemet/travel.html","hitmill.com",".com","Hitmill.com - Travel 

Corner Travel Directory" ,"This is a travel directory about travel topics from hitmill.com's 

Travel Corner and includes topics and items needed by travelers including reservations 

for travel, airline tickets, car rentals, hotel, motel, time zones, postal codes, TV listings, 

cruises, trains, vacation getaways, maps, weather, and more.", "travel 

corner travel.hitmill.airfares.ticket reservation,airline ticket,air ticket,train ' , , , 

ticket,hotel,motel,reservation,car rental,car hire,hire car,car reservation,low cost air 

fare,air fare,cheap tickets,language dictionaries,plane ticket,plane reservation,airline 
reservation,train reservation,money exchanges,travel guides,tv guide,us 
"26993 postage,maps,reservations, , , .) 

"http://www.hitmill.com/html/editors.htrnl","hitmill.com",".com","HTML 

Editors","HTML Editor software programs are discussed. Links are given for the home 

f h HTML Ed. s for both PCs and Mac computers. ","html editors are pages o t e ... 1tor program 11 

. . : th hil editors,html coding with html editor,html discussed,links to home sites of tlie html el1tot»,» 5 

d. fr h id edit ;hotdog html editor oolive html editor,microsoft editor,. ontpage 2003,taco htm; editor,» '% ' 
l" II II "12273 frontpage 2003,microsoft frontpage 2002,hitrni , , :, 

"l . . · g/ bs/vbscript.html","hitmill.com", ".com","Hitmill. 1ttp://www.h1trmll.com/programmm v 
I. VBScript tutorial about implementing com - VB Script For Beginners","Free on me 
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server-side scripts, references for VBScript, d 
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. . 
' an where to find VBScnpt code 

I II 11b ' t C' b . examples. , v scnp 1or egmners, vbscript 

tutorials,free,online,vbs,resources vbscript vbscr· t d b • ' , 1p co e,v scnpt 
references,hitmill",""_"6757 

"http://www.hitmill.com/programming/js/javascript.html""htip. ,» ""F 
. , 1 m1 .com , .com, ree 

Online JavaScript Tutorials: JavaScript for Web Pages and Client-Side Web 

Coding", "This page offers free online JavaScript tutorials and is a primary JavaScript site 

for students and developers with special emphasis on learning to implement JavaScript 

for Web pages, or precisely JavaScript for client-side Web code; tutorials, tips and 

resources are included along with code examples for students. We recommended some 
prior knowledge of HTML markup language prior to learning JavaScript since many of 

the code examples are actual Web page applications of JavaScript client-side 

programming and ASP (Active Server Pages technology). Do not confuse JavaScript 

with Java.", "free on line javascript tutorials,javascript for web pages,javascript 

tutorialsjavascript primers,javascript,hitmill,client side programming.javascript button 

code,free,asp,active server pages,free javascript code,code examples,active server 

pagesaccept credit cards from your web site,hitmill ad for charge.com","","28071" 

"http://www.hitmill.com/programming/ada.htm", "hitmill.com", ".com", 11 Ada 

Programming Language","Collection of on line resources for Ada Programming 

Language and Ada references. Page has moved to 

http://www.hitmill. com/programming/ada/ada. htm", "ada,programming, language,ada 

programming,ada95,hitmill,ada references,history of ada programming 

language." "" "3103" o 3 7 7 

"http://www.hitmill. com/programming/overview.html" "hitmill.com",".com" "Programmi 

0 · " "An · £computer programming written for students hg 'verview', overview o 

.","introduction to oop,introduction to computer programming,programming overview for 
t.. d · · trn<lm;;tion to computer programming,programming students,computer programming,tntvvwvr ¥ 

.h' If@ "9826 . . . f puter proorammrng, 1tJn1 , , pnmer,programming tutonal,overv1ew o com = 
. • ""hi ill. m" "com" "Hitrnill.com - "http://www. hitmill. com/webservices/index.htm', utmihi.con , · ' 

W b . . c. S d t " "Webservices for Students is a starting point to el Services Tutorial tor {tu tents , 
1 alono wjth the .NET technologies: C#, learning about this fairly new Web technology. ' 
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ASP.NET, VB.NET, Visual C++.NET. Visual$tud, 
' ia u Jo.NET, and more." "webservices 

tutorial, for students, web services tutorial free, :t; ·ti , ,star+ing 
point, webservices,asp.net,c#,dotnet,hitmill".""."I 5260° 

"http://www.hitmill.com/html/nameclcolors html" "h ·+. -11 " ,, " , . . • ltmi.com, .com' ,"Hitmill.com ­ 
Hexadecimal Color Codes: Selected Named Colors" "S l t d N d C • , e ec e iame olors 1s a 
reference for Web authors desiring to code the name o·f I · h · a cotor without using the 
alphanumeric code number for the color When using a con d d · l poun e name or a name 
with several parts do not use spaces between words, and use lowercase.", "hexadecimal 

color codes,hex color code,rgb color,html color code,hexadecimal colour code,hex colour 

code,html colour,hitmill color,hitmill,named colors,selected named colors,web authors 

reference,alphanumeric code colors,windows 3.2 colors", "","26423" 

"http://www.hitmill. com/xml/xml.html" ,"hitmill.com",".com", "Hitmill.com - XML 

Resources", "XML resources including XML tutorials, XML references, resources, 

newsgroups, XML news, references and more including the XML schema, XML DOM, 

XSLT, and SVG. 11,"xml tutorials,xml resources,xml references,xrnl directo1y,for 

students,xml primer,free,online,hitmill,introduction to xml","","26206" 

"http://www.hitrni1 l. com/programming/index.html", "hitmill.com ",".com", "Hitmill, com ­ 

Programming Resources", "Computer Programming has primers and tutorials with code 

examples for students new to programming plus a compiled directory of programming 

resources and related topics for students, programmers and developers. Our site includes 

Ada, Simula, C, C++, Visual Basic 6, Visual Basic.NET, QBasic, Java, C#, .NET, 

ASP.NET; and also the scripting topics of JavaScript, VBScript, and ASP. There is an 
Introduction to Web Services for students. The markup languages such as HTML, XML, 

and XHTML have a separate page for each topic. (See links at bottom of 

page.)","computer programming resources,computer programming tutorials for 

students,visual basic 6,vb6,programming resources for students, visual basic,visual 

basic.net,ada65,h itmi 11,overview of programming,programmmg 

I · · · ming visual basic programming,c ++ for anguages,programming,simula,qbasic programn %» 
b . . h. t v of c history of c++,,c++.net,.net egmners,c# programming,c programmmg, is Of) ' 

framework,as p, vbscriptjavascri pt programmngjava 

tutorials,qbasic,ada,simula",""," 17432" 

130 



"http://www.hitmill.com/programming/c.ht l" 111 •. . 
:.: . mt,'hitmill.com",".com","Programming in 

C","Th1s 1s a collect1011 of Web pages at this d .. :__ 1 ,. .i 
0 

. 

:. .: iomain about the Programming Language 
and includes topics such as the history of the Cp» . . 

rogramming Language, Primers and 
Tutorials, Newsgroups, References, Books and E · Ad . 

zmes, vanced C Programming and 
Products.", "programming in c,c prooramming Janguag b l h. f 
' e, oo (S, ,story o c,c 

programming history,c history,,history ofthe cprogram :,p 
a ming anguage,c tutona ,c 

primer,c resources,c primer,c tutorial,c forum,c reference,news,c newsgroup","","10032 
"http://www.hitmill.com/programming/cpp/cpp.htm1'' "hitmill com" ""hitmll , . . , .com, 1 1 .com 
.C++ Programming for the Beginning C++ Student","A primary C++ site for the 
beginning c++ student; c++ programming for the beginning c++ student with tutorials for 

the c++ beginner, C++ Hello World tutorial and c++ help for students.","c++ 

programming for the beginning c++ student,c++ beginner's tutorials,c++ code library,c+ + 
help,hitmill","","5 582" 

"http://www.hitmill.com/programming/java.html" , "hitmill.com",".com","Hitmill.com ­ 
Java Programming", "This is a compiled directory for Java Programming comprised of 

sections for Java Tutorials, Java Applets, Java articles, Java newsgroups, Java references, 

and Java books.", "java programming,free,online.java,tutorials,applets,java articles.java 
newsgroups,java reference,java primer,java book,free java applet,hitmill","","4494" 

"http://www.hitmill.com/programming/realb/realb.htm11,"hitmill.com",".com","REALbasi 

c for Macintosh", "A programming environment for Mac developers.", ''real basic 

programming,realbasic,mac development,mac 

#' IP "" "5198" programming,environment,programmmg, 11tm1 , , 

"http://www.hitmill.com/html/promote/linkpartners.htm","hitmi!J.com",".com","Hitmill.c 

L. k p 11 "H't ·11 's reciprocal linking partners having computer-related om - m artners , 1 1111 .com ~ 

technologies, businesses and services, of interest to students.<META 

NAME=","hitmill.com,computer-related technologies, webpage,web design,reciprocal 

linking" "" "4754" 
' ' · · h I" "h ·t ·11 om"" com" "Hitmill.com ­ "http://wvvw.hitmill.com/programmmg/qbaslc. tm ' 1 mi .c ' · ' 

Q · . . , · p. mmino resources with QBasic tutorials, QBasic Basic Programming","QBasic rograt % 
< download QBasic, and compiler mformat1on chats, books, primers, textbooks, where to 
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for students new to computer programmino " " b . . 
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0
· ' q astc, qbas1c programming,qbasic 

tutorials,qbasic chats,qbasic books,qbasic primers 4,, : > iers,qlias1c 
textbooks,download, 7.1 Jree,progrnmmintr lanrruaoe 1 1 e»5 ,languages,download, 
qbasic,hitmill", 1111," 16852" 

"http://wv.rw.hitmill.com/programming/cpp/simula ht l" "l · -11 • • · 
. m , 11tm1 .com",".com","h1tmdl.co 

m- Simula Programming Language" "Information and reso b tl s· I 
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programming language, from a historical perspective.", "exploring the simula 

programming language,simula,history of simula,simula 67,hitmill,simula 
programming,exploring simula,simula-67","."8516° 

"http://www.hitmill.com/programming/vb.htm" "hitmill.com",".com", "Hitmill.com ­ 
Visual Basic 6 Programming","Free Visual Basic 6 tutorials, visual basic 6 beginner's 
page, visual basic 6 developer section, free visual basic 6 code on line newsgroups 

' 0 ' 

books, maillists, free online vbo tutorials for programming beginners and additional VB 

6.0 programmer and developer resources. ","visual basic 6,programming,vb, vbo,visual 

basic,hitmill, resources,free on I ine tutorial, vb6 programming beg inner, visual 

basic,vb6,vb6 programmer,primer,visual basic tutorial,beginning programmer,advanced 

visual basic,activex,vb6 active x control,vb6 beginner,visual basic developer,vb6 

d I . lb. c·b. bb. "'"'"l3A?S" eve oper,v1sua asiC o egmner,v egmner , , ,.~ 
"http://www.hitmill.com/web_ graphics/ps.html", "hitmill.com",".com","Photoshop 
References and Tutorials", "Free Photo Shop tutorials and references, Commercial Art 

links.", "photoshop,references,tutorials,primers,resources ,directory,commercial 

art,hitmill","","1 1182 
"http://www.hitmill.com/index.htm" , "hitmill.com",".com", "Hitmill.com - Internet 

Training and Technology for Students","Intemet Technology Training for Students has 

original tutorials in the field of computer programming, Web pages and HTML, 
· bS · XML ASP Web technologies as networking, Internet, Web Graphics, Wel iervices, • • 

· Th ' llege courses resource site now with well as mfonnation for developers. ere ts a cO s 

]. ks h E 1· h l rn•gaoe California History, California Geography in to pages about mat , ng 1s an,su · o , ' 
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students,internet primer,internet tutorial beo-ii · o- . 
:. ''8Uning programming,programming 

tutorial,computer programming, kerberos,net .1 . . 
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computer,rnac,networking,computer networkinn t 1 .· 
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server,linux,introduction,primer", ""," 12264" 

"http://www.hitmill. com/programming/dotNET/csharp.html" "hitmill.com",".com","Hitm 
ill.com - C# Programming", "You all know by now that C# kicks, and that there are 

several sites by the name of C# kicks, but this is not one of them... this is a site for those 

of you from the skill levels of beginner, to the advanced C# developer. This site has 

annotated C# resources for C# programmers; including links to courses, chats, C# 
articles, C# white papers, C# books,e-books, discussions, C# newsgroups, articles, C# 

whitepapers, products, C# tools, code examples, and the topic of C# and Web Services. 

Have fun.","c#,c# kicks,C# programming,c# web 

services,c#,csharp,sharp,source,programming,sharp editor,c-sbarp,asp+,download,pdf,c# 

anguage reference,asp.net,c# programmers guide,c# documentation,hitmill,c# 
programming articles,dotNET,c# book,c# product,c# runtime,c# compiler,IDE,sample,c# 

newsgroup,c-sharp newsgroup,sharp newsgroup,sharp news,c# 
news,chapter,code,source,hitmill,c# directory,accept credit cards from your web 

site","", "23765" 

n he ' ·3.htr "hitmill.com" ".com" "Searching "http://www.hitmill.com/internet/search±engines.±.htmi','h itii ir', » , aici 

the Intemet","Searching the Internet includes a linked list of searchengines and 

directories to use when searching the Web or the Internet.","searchengine,meta 

search,how to search,hitrnill","","12742" 
]] ""C ters" m "http://www.hitmill.comlcomputersllaptop.htrnl","h1tm1 .com ' .com , ompu es ' , 
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"h II - . ml · g/asp/asp idex2.htm1","hitmill.com",".com",11ASP ttp: www.h1tmill.co programmmo- - 

. . · J" "ASP and the Internet provides primers and the Internet:Active Server Pages Tutona , . 
., • n · d scripting an introduction to Active and resources for ASP Web Development, server ::;I e ' 

. . d ASP tutorials. ASP and the Internet Server Pages, VB Script for the beginner, an 
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S resources for students new to 
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> · ·.com , ynx rowser , 
discussion about the text-only Lynx browser, with resources 

listed.", "lynx,browser,platforms,mailing lists,chat,source,text-only","","5353 
"http://www.hitmill.com/roads/calif.htm", "hitmill.com",".com", "Hitmill.com - California 
Roads and Weather'','1Califomia road conditions and highway conditions, weather 

forecasts and advisories; traffic and weather cams, marine weather, hydrometeorlogical 

infonnation, ski links, severe weather advisories, posted California current watches and 

warnings, and severe weather safety tips.","california roads and weather,california road 

conditions,roads and weather,califomia skiing,california, weather,road,road 

conditions,ski, weather forecasts, marine weather, off shore,offshore, wind surfing,severe 

atanasoff,hal9000,problem with hal,atanasoff-berry,vannevar bush,j presper eckert,john 

mauchly,univac,as we may think,bill hewlett,dave packard,stibitz,zanadu,ted 

nelson,steven woznial,steve job,william h. gates,bill gates,j pres per eckert,john 

mauchley,intemet explorer,history of c++,licklider,kleinrock", "","18202'1 

"http://www.hitmill.com/roads/severe.html"."hitmill.com", ".com","Hitmill.com - Severe 
Weather Preparation and Safety Tips", "Severe weather preparation and safety tips about 

storms, severe cold, winter storms, ice storms, floods, flash floods, dust storms, hail, 

hurricanes, lightening, tomados, and more." "severe 
weather, preparation, weather, 1 igh tn ing,severe weather preparation ,severe weather safety 

tips,safety,education,tips,lessons,tornado,flood,flash .flood,flashflood,dust 

storm,hitrnill,hail,cold,survival,ice storm,severe weather tips,weather tips and 

safety,winter 
• - 1✓ h t,lightening,thunder,severe, warning, weather, storms,preparation, hurricane,earthquake,ea , ig ' 

. II !Ill '121410" alert,gov,edu.org.online weather safety tips and informat10n,awareness , , 
,...., , , c,, . , . 

• • ,, 11 "1'HJTMILL COJVJ: File Not "http://www. hitmill.com/EQ2.htm", "hitmill.com', .com ' · 
or»"23351" F d , . . 404 oe" "J inks to hitmill.com home page', , .5 oun""Hitmill.com custom pay· ® 
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"http://www.hitmill.com/computers/mac h 11 11 . . 
:4 .w -Page.ntml', 'hitmill.com",".com","Hitmill.com ­ 

Apple Bites , Mac computer links OS X d UN . . 
• an {IX link ""Ar le C · · " S.. , pp e omputer resources for students,intel mac,i-mac,i-life 08 i-mac b 1 · . . 
' 00 (S,i-mac lmks,1-phone,mac 

life,hitmill,>","""9707° 

"http://www.hitmill.com/programming/cpp/cppHistory.: 5""» s1., 
' asp', utml.com",".com","Histor 

y of C++","A researched article about the history of th C++ l · 
e programming language with 

input from Bjarne Stroustrup and including a bibliography and related C++ 

links. ","history of c++,bjarne stroustrup,b,nb,algol68,bcpl,simula,unix,ken 
thompson,dennis ritchie,martin richards,c,programming inc++ hitmill c++ 

' ' programming,cheryl gribble"," Thu, 31 Mar 2005" "9491" 
' 

"http:/ h,vww.hitmill. com/roads/minn.htm", 11hitmill. com"," .com", "Minnesota Roads and 

Weather", "Road conditions and weather for Minnesota; current temperatures, maps, 

fishing minnesota, propane stations, Department of Transportation Jinks, sky cams, 

current conditions and forecasts, live cams, minnesota on the' Web, and much 

more ... ","minnesota,maps and driving,directions,roads,nd,road cond itions,traffic 
condi tions,sky cams,current conditions, forecasts, temperature,department of 
transportation,traffic accidents,road,highway,incidents,hotels, 

tourism,reservations,recreation,ice,sleet,tornado, cond i tio ns,s now,ski, weather, travel, weath 

er conditions,points of interest,maps,news,fishing minnesota,Iive cams,propane 

stations,minnesota on the Web.",'"',"23439" 
11http://www.hitmill.com/html/pastels.html","hitmill.com",".com11,"Hitmill.com - 

Hexadecimal Color Codes: Pastels Part I" ,"This is one of six pages of our hexadecimal 

color values reference for Web authors. There is also a second set of pastel colors, there 
are free background textures in the HTML section, a page of named selected colors, a 

Col · k l d ·dithr ing color value charts Return to the Hexadecimal Color or pie rer too , an non- 1 en O . 

C d · h I ·cker tool and to view the other pages in this O» es mam page to use t e co or pI 9 

expanded reference.", "hexadecimal color codes.pastel colors.hitmill,rrggbb,rgb 
· dh · ob color values rgb colour,hex color,pastel hex codes,h1tmdl,non- it enng,ro ' 

""26122" colour,hexadec1mal rgb color,hexidecimai , , 
c 1 l" "h"tmill com" ".com" "Hitmill - 216 "http://www. hitmill.com/html/color_safe.html, ut ··' ' 

- · I in charts about the 216 color safe Color Safe Web Palette", "A tutorial with examp.es 
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Web palette. These are the non-dithering col /hi:h 
ors w IC may be coded into HTML color 

codes or style sheets, to look the same in vario b·· . . 
:. us rowsers on different computers. This 

page 1s part of a 6-page reference for hexadecimal 1 . . 
a co 01 codes. Return to the mam Hex. 

Reference page to use the color picker tool and to 1 · I t h ti • • 
In 0 t e oner pages in llilS 

series.","216 color safe web palette what is a non-dith 
1 1 , 1enng co or,co or safe,browser 

safe,web palette,hitmill,free,online,tutorial,non-dith ri . l 
1 

· k 
> '' 1ering color,color picker 

tool,primer,colour-safe,colour","","27800° 

"http://www.hitmill. com/html/sitecolors.html" "hitmill.com" ".cor " "hitr ·ill , . . , . m , t m1 .com - 
Complementary Color Scheme Tutorial<BR> And Color Directory","Tutorial about the 
split complementary color scheme and the complementary color scheme and a directory 

of color-related tutorials and color directory. Refer to the Color Directory for sites having 

color selectors and tools for helping to select color schemes, color tutorials, color theory, 

light and optics and how it relates to color, color references for hexadecimal color, rgb 

color, cmyk color; advanced color in design; bringing color objects into text;and color in 

digital graphics. ","complimentary color scheme tutorial,colour scheme tutorial,color 

directory,colour directory,hitmill, Hexadecimal and RGB color","","19960" 
"http://www.hitmill.com/html/pastels2.html", "hitmill.com",".com", "Hitmill.com ­ 
Hexadecimal Color Codes: Pastels, Part 2","This is one of six pages of our hexadecimal 

color values reference for Web authors. There is also a another set of pastel colors, free 
background textures in the HTML section, a page of named selected colors, a color 
picker tool, and non-dithering color value charts.", "hexadecimal color codes,hex 

code,hex color,web color,rgb color,rrggbb,hitmill,hexidecimal","",1121270'' 

"http://www.hitmill.com/html/formattingcolor. html"."hitmill.com",".com","Hitmill.com ­ 
RGB Hexadecimal Color Tutorial","", "color-safe,non-dithering,rgb color 

• • L • I fr line colour tutorial color tutorial,hexadecimal color tu Lona, ee,on , ' 

tutorial hitmill 11 
'"' "9582" 

· •· • +""hi ·ill. i" ".com" "Hitmill.com­ 
"http://www.hitmill.com/roads/internat.htm', utm.com,s > ' 

. " " · al weailier resources is a linked list of International Weather Resources , Intemation 

international weather sites.", "international 
.c. . L • 1 • . ..1 ...1 world-wide, weather information, weather weather,online,resources,free,hitmill,world, 
lk africa asia,mexico,puerto d1rectory,weather resources,weailier 111 <S, ' ' 
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rico,austral ia,canada,canadian weather,a str»], 
, us I a ian weath . d 1 . : 1er,unitec kingdom,uk weather,usa 

weather,a weather watch,afnca weather,europe : 
. . ' 1 weather,sw1tzerland weather,spain 

weather,ireland weather,italy weather swi 1 ' ss alps weather,converting between temperature 
scales","","21385" 

"http://www. hitmill.com/html/colorchart.html" "l · ·11 
" +hitmil.com",".com","Hitmill.com ­ 

Hexadecimal Color Codes: Additional Colors" "Th. · fi 
> IS 1S a ve-page hexadecunal color 

code reference for Web authors. There is a full p f I h - - age ot colour charts for non-dithering 
color-safe web palette. Hitmill has also included two pag f t I h d · l es o pas:e: exauecima, color 
codes, one page of named colors, and this page with additional color codes listed in the 

two charts below. Try the color picker on the main page of the reference.", "hexadecimal 
color codes,named colors,hitmill,rgb color,rrggbb,color value,color,hex color,color-safe 

web palette,pastels,pastel hex codes,non-dithering color,colour,hexadecimal colour,hex 

colour,named colours,colour values,colour-safe,web palette,hexidecimal","", "15883" 

"http://vvww.hitmill.com/html/","hitmill.com",".com","Hitmill.com -HTML Tutorials for 

Students","HTML Tutorials for Students is HTML for beginners, a primary HTML site 

with new tutorials and resources for formatting text on a Web page, creating tables, how 

to add an image to a Web page, hexidecimal color values, FTP tutorial, PDF File tutorial, 
free images, and more ... 11, "html tutorials for students,html tutorial,html for beginners,html 

primer, web page tutorial,free,online,html table tutorials,audio for Web pages,table 

tutorial,html table,html sound,free background textures,hex color,hex colour,web page 

sound,Web page music,meta tags,what is the web,history of computers,free backgrounds 

for Web pages,ftp tutorial,pdf files,free web space,optimizing for the search engines,web 

page promotion,history of the web,hexidecimal color values,hexidecimal, colour,colour­ 

safe web palette,hex,hexidemical, fp add-ons,color-safe web palette,browsers,hitmill,html 

editors,what is html,advanced html,front page links,frontpage links, image 
fill,lettering,photoshop,clipart,photoshop lettering tutorial,hex color values,image in 

letter, web images,dynamic html,accept credit cards from your web 

site,hitmill,charge.com,", 1"1
," 11653" 

"h -/ · - II d l tml" "hitmill.com",".com","Hitmill.com - HTML ttp://www.hitmill.com/htm 'soun.h , 
W b Pao-es" "Code for HTML sound tags, how Sounds Tutorial. Bringing Sound to Your e O ' ' .:::, .:::, . 

t 1 A fr ·e tutorial with code examples for coding HTML o Jave sound on your Web page. _re -· · · 
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sounds and linking to sounds, as well as how to 1 , 
Pay a sound as the Web page is 

loading. ", "html sounds,web page sound tutori 1 . . 0 

. al,audio tutorial,html sound tutorial how to 
put sound on your web page,code examples for html d h.. . . . '. 

sounc,ttmill,midi files,music 
files,mp3 files,sound plugins,sound software,audi . . . . 

, 10 SO.ttwa1 e,aud 10 plugrns,aud10 
player,sound player,","", "18019" 

"http://www. hitmill.com/html/webpromo.html" "hitmill. { ,","we, pP · , 1 com, .com', vwei 'age 

Promotion, Increase Web Traffic" "This is a free online HTML t t · I b w b ' . . u ona a out e page 
promotion and how to increase Web traffic to your site. Determine who your audience 

shall be, optimize for the search engines, know your meta tags and register with search 

engines.", "web promotion,increase web traffic,hitmill,free html tutorial,meta tag 

tutorials,introduction to meta tags,meta tags,meta tag,tutorial,free,online tutorial,ftp 

tutorial,search engine optimization,optimize for the search engines,register with search 
engine,accept credit cards","", "5333" 

"http://www.hitmill.com/xml/xml.asp","hitmill.com",".com",11XML","This is a free XML 

tutorial, an introduction to xml. Page has moved, please change your bookmark to point 
to http://www.hitmill.com/xml/xml.html","xml tutorial,xml 

primer,free,online,hitmill,xml,lesson,introduction to xml,it tutorial", "Sat, 16 Apr 

2005","4748" 

"http://www.hitmill.com/roads/arkansas.html", "hitmill.com"," .com","Hitmill.com ­ 
Arkansas Roads and Weather","Arkansas weather: current warnings, alerts; current 

conditions; Arkansas Traffic conditions, Web cams, Highway Information, severe 

weather warnings; maps, news, business and employment, travel, tourism, government 

pages, education, university, recreation, and related links.","arkansas roads and 

weather,arkansas,online,weather,current 

d. · al d · · · o-s conway little rock searcy,fayetteville,benton,fort con!itions, terts,a/visores,warning- ·' > 

smith,north little rock,roads and weather,road information,highway closures,highway 
• · t ap conway news business,employment,t information,traffic, in formation,accidents,street, me 7, ' ' 

. . ( spoits maps,related links,arkansas ravel,tounsm,government,outdoors,rec1ea ion, ' 
• II 1111 "?3553" ' id ts,hitmill,gardening. • < map,nursing,road,highway,street,mc1 ens, ' ~, ' . . 
• "What is ' " "hitmill.com' .com', WI "http://www.hitmill.com/html/what_is.htmi, ' . 

k language. Read about HTML 1n the HTML", "What is HTML? It is hypertext mat wp ~ ~ . 
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article below where hyptertext markup langu . . . 
• • . .: . 11 11 • • age is explained and described; a descriptive 

definition of HTML.,"definition of html,what is htnl.) , 
, 1 m,htm,, what is,hypertext mark up 

language, hypertext markup language is explained d d ··b . . .. 
an tescribed,a descriptive definition 

of html","","1 1 967° 

"http://www.hitmill.com/html/primer.html" "hitmill.com"" » "HTML 
, . 1 , .com, 

Tutorials"."HTML tutorials for students and Web authors.","html,html tutorial,html 

text,html primer,hitmill,history of the web,cern,history o·fcom t b b fi t , , pu ers,we rowsers, 1rs 
web page,text editors,images,clipart,cascading style sheets,css,dhtml,dynamic 

html,graphics,software,image,free,html table tutorial,web page sound,html beginner's 

guide,html music,image tags,color-safe palette,pallet,pallette,color safe,web,","","6] 86" 

"http://www.hitmill.com/roads/nevada.htm","hitmill.com",".com","Hitmill.com - Nevada 

Roads and \1/eather","Nevada weather and current conditions road information tourism ' , , 

lodging, housing, web cams, traffic incidents, and more... For lodging near California ski 
resorts, see the California Roads and Weather.","nevada road conditions,nevada 

weather,nevada tourisrn,reno motel,reno hotel,reno lodging,las vegas hotel,las vegas 

lodging, las vegas motel,nevada traffic conditions,current observations,nevada traffic 

accidents,nevada,emergency road,highway incident,chain requirements, 

conditions,minden,current 

conditions,casinos,gaming,map,tourism,geology,silver,mining,rivers,road,highway,incide 

nts,conditions,snow,ski, weather, weather condi tions,las vegas hotels,points of 

interest,maps,nevada hotels,nevada motel,nevada lodging,accommodations,rooms in 

h' Tl""""I9647 Reno,tourist,nevada travel guide,information,statistics,utmil , > 
I h I" "h.trrdJ con" "com" "Web Hosting ''http://www.hitmil1.com/html/hostingPorta s. tm , 1 1 · n , · , 0 

P rt I 11 "A d. · b t Web hosting providers web presence providers.", "Web Oais', ascussion avou V ±5 • 

h . ML b h sting,provider hostino- ost,web presence prov1der,HT ,we , 10s 1 , , 0 

. h I . II 1111 "4772" • :b gr host,fp hosting,asp iost,asp hosting', > company,iis,asp,frontpage host,Wet page 1O:., 
· /1 1 html" "hitmill.com",".com", "How to "http://www.hitmill.com/html/pnmers _esson_. __ L , ---- - 

. . ITIML Tutorial about how to create your first Create Your First Web Page", "This is an .N 
fi ·t eb page,hitmill,html pnmer,code Web page","html tutorial,howto create your irs w .::, ' ' 

h 1111 "21596" tml,web page,make web page", , 
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"http://v,.rvvw.hitmill.com/html/aboutpdf ht 111 "l . . 
1 mt, hitmill.com"" " "[y- : 

4[" "PDF fl ... '' >.com', Hitmill.com- PDF File Tutoria , ile tu tonal about WI t · _ . · 
1a, 1s a PDF file? and how to obtain the Adobe 

Acrobat Reader software used to read the PDF fil . 
. . · 1 es or to get the Adobe Acrobat Reader 

Full Version to create PDF files. PDF Files end with th . 
. 1 1 t e.pdf extension and are cross 

platform files meanmg they can be read by an . 
. Y computer operating system.A PDF file 

can be locked agamst unauthorized editino I ha u·· d • 
0

· ve ie to mclude a few additional Web 
resources for those of you wishing more information" 11 b t df .r.:l 

·, a ou p 11 es, what are pdf 
files,pdf files and acrobat reader,hitmill,pdf file tutorial pd·ft ,. .· l h · 1 df • u 's1 utoria,tutoriai,pt ,pdf 
fonnat,pdf file,acrobat reader,adobe acrobat","", "7932" 

"http://www. hitmill. com/html/tables/tables.html", "hitmill.com",".com","HTML Table 

Tutorials: Introduction to Tables", "Tutorials for beginners about how to code tables using 

HTML; includes table backgrounds, images, headings, data cells, and more...","lesson 1: 
introduction to html tables,html table 
tutorial him} ±able,tables tutorial. id, h di bl uu ta1,1us@n,tat 4a0ls,tit@i@i,a©gi@uni,image,bi&alings,taide rows,table data,table 
elements table heading.hitmill" "" "20791" ,. ,:;::n . ., , 

"http://www.hitmill.com/html/webimages.html","hitmiU.com",".com","Hitmill.com - An 

Introduction to Image Files","This is a free on line HTML tutorial explaining about cross­ 

platfonn images suitable for use in a Web document and also explaining about image 

transparency. There are links to the image software for PaintShop Pro, PhotoShop, 

Quark Express and also some related links listed at the bottom of the article.", "web page 

images tutorial, free,online,html tutorial,introduction, web page images,html image,html 

picture, files.jpg,gif,tiff,bmp, transparent images,transparency,hitmill,cross-platform,cross 

platfoim,image transparency,gif89a,paintshop pro,photoshop,quark express,image 

software" 1111 "12000" ' ' 
"http://www.hitmill. com/html/texture/freetexture.html", "hitmill.com",".com", "Hitm ill.co 

m- Free Seamless Background Textures For Personal Web Pages","Free seamless 
> 

b · I d. · hment backaround " "free seamless ackground textures for Web page me u mg a paic "' · ' 

background textures,free background textures,parchment 

b k b ersonal background ac ground,free,seamless,personal we page,p ' 
·E' J "" "8647 t b f background nnages, 11nm , , exture,on line,back ground,texture, wet, ree 
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''http://wv,w.hitmill.com/html/clipart html" "l ·t -
11 · ' 

11 mt .com",".com","Hitmill.com- Web 
Clipart Tutorial", "Web clipart tu to rial includes a · . d . . . 

n tntio uct10n to images, codmg an 
image for your Web page, where to find clipart on the W 

6 
d 

1 
d . . 

. e , an [ntroluction to Graphics 
Software.", "web clipart tutorial, free,online,tutorial cli"pa t 6 1

- . 
1 

• 
, , r , we ,c 1part tutona ,image 

tutorial,graphics tutorial,html clipart hitmill web c1·,part · . a· h 
1 , , ,image tag,co mg tm 

images,code image tag",","12439 

"http://www.hitmill.com/html/screen.html" "hitmill.com".".com"."Hit»ill. .Mc s,, , . , . , 1mi .com - oni or 
Screen Resolutions", "Informative atticle about computer monitor screen resolutions and 

how to change the monitor screen resolution settings for a PC and for a Mac, including a 
' ::, 

new discussion about the aspect ratio of monitors and of resolution settings.", "computer 

monitor,screen resolutions,aspect ratio of monitor,aspect ratio of resolution setting,aspect 

ratios,LCD, VGA,S VGA, XGA,change resolution,monitor, VDT,screen,monitor 

resolution,screen resolution,computer monitor,display terminal resolution,vram,video 

adapter","","18965" 

"http://www.hitmill.com/html/books .html", "hitmill.com"," com","Hitmill.com - HTML 
Books", "HTML for Students is a good starting point for anyone new to Web page 

authoring, HTML, Hypertext Markup Language. Begin by reading online information 
and then refer to the HTML book list, below, if you are looking for an additional 

reference to have on hand. See Hitmill.com's list of recommended HTML books.", "html 

books,html tutorials for students,hitmill,hitmill's list of recommended html 

books","""7936 
h I" "I . ·u II II om" "Java "http://www.hitmill.com/programming/homeapplets. tm , hitmi com , .c , ' 

A I WI F. d F A 1 ts" "A reference for Web authors about free java pp ets, here to m ree pp e , 
, "9937 applets. 11,"java,applet,applets,where,:find,1ree , , -.J 

i Al ""com" "Hitmill ­ "http://www.hitmill.com/html/graphics.html ' hitmi .com ' · ' . . 
. "This is an overview and introduction to design Introduction to Web Design Software , 

:. :,4f the beginning student and includes software graphics software, meant as a tutorial for%' ' 
. 1 " "dio-ital design sofuvare,web design 

c. I c W b d n· . ID ·o-n profess10na s. , o ~ usetul for' /et an Jigital es1gt\p,{"j7473" 
. ·11 overview,tutonal,mtroduct1on , , software,design graphics software,hitmtl, . . H 

• 's .4·jl] m" ".com" "Hitmill.com- fow to n 4})l""hitmi.con, 3 http://www.hitmill.com/html/picture.html , . dhow to code an 
. aes Web page images, an 

Code A Web Page Image","Code HTML ima:::, ' 
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image onto your Web page. GIFs, JPEGs, Bitma 
. . . . . , 'ps, and what to do with a TIFF. ""html image tag.picture,web page,gif image,jpeg· 5rr 

J 71mage, vitmap ·ifr> 
· . 

0 
' images,ti images how to code 

a web page image,html image code tutorial fr 1. ' 
, ee onine ,html tut · J · . . . ' ' ona ,image code,p1cture 

code,code an image for your web page,web • 
• '5%' page images,html picture tutorial,html image 

tag,image tag.picture 

tag,jpg . .jpeg,gif,bitmap,html,images,pict1.1res taos tag,pict h·_ . . 
'% s) 'ure,image,iutmill,image 

desll !Ill "25759" co ' , 

"http://www.hitmill. com/html/promote/metal .htm" "hitr ill. {» » 
• , 1 m1 .com , .com" "Meta Tao- , :::, 

Tutorial #1: Recirecting a User to Another Page" "A met ta. t t · 1 d. h , a g u ona 1scusses ow to 
redirect a user to another Web page using meta information in the head of the HTML 
document. ","meta tag tutorial,redirect a user to another page,hitmill,meta tag primer,html 

document","""7492" 

"http://www.hitmill.com/html/links.htm", "hitmill.com", ".com", "Hitmill.com - HTML 

Related Links","HTivlL related links from the HTML tutorials Web site at 

hitmi.11.com","html related links,free html tutorials for students","","7773" 

"http://www. hitmill.com/dhtml/", "hitmill.com"," .com","Hitmill.com - What is Dynamic 

HTML?","Dynamic HTML technologies are explained and explored. Tutorials are 

included in this site. Dynamic HTML is a group of technologies. See our definition and 

explanation of the technohgies compriising Dynamic HTML, or DH'IML.","what is 

dynamic htm1,what is dhtml,dhtml tutorial,dhtrnl primer,introduction to dhtml,dynamic 

html tutorial,dynamic html primer,hitmill,introduction to dynamic 

html,javascript,cascading style sheets,css-2,css2,css tutorial,javascript tutorials,cssp,css­ 

p","", "7022" 

"http://www.hitmill.com/html/adv_html_design.html", "hitmill.com", ".com", "Hitmill.com 

d bd ·o- 11"
111113625" -More HTML And Web Design",">","advanced html an wet iestgt , , 

"http://www. hitmill. com/dhtml/intro. html", "hitmill.com"," .com", "Hitmill.com ­ 
:. irtil xplaining the technologies Introduction to DHTML","An introductory a 1c.e ex O "" 

·• : n[TML?" "dynamic comprising Dynamic HTML: What is DI · ' . 
. · t,' .jss,css cssl cssl cascading style 

html,dhtm1,tutorial,dynamic,html,freeJavascnp ,JS. ' ' ' ' . 
. . . d 1 er document object model, what 1s sheets,hitmill,css rules,css position,z-index, ay ' 

dhtml","","1 5970"° 
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"http://www.hitmill. com/programming/asp/index.htm" ",+7],,%, 
• , • 1 , 11 mt .com , .com","HJTMILL. 

COM: File Not Found","Hitmill.com custom 404 page""Links to hi+ ,, 
c b , rn s o 1trn1 .com ome 

II 1111 "2" 51" page , , -' 

"http://www.hitmill.com/programming/asp/ssBasics.html","hitmill.com",".com","ASp 
ASP Server-Side Basics for Active Server Pages","SSI tutorial: Server-Side Include Files 
for ASP", "asp,active server pages,tutorial,basics,server-side basics,hitmill,ssi file,server­ 

side include file,server side includes,asp,asp+,asp.net,active server pages,include file,ssi 
tutorial,asp tutorial",'"', "8054" 

"http://www.hitmill. com/programming/asp/welcome.html","hitmill.com",".com", "Hitmill 

.com - Hello and Welcome ASP Tutorial with Date and Time","Free online ASP tutorial, 

Active Server Pages technology, with demo. code: Hello and Welcome ASP Tutorial, 

with date and time.", "hello asp tutorial,date asp tutorial,time asp code,hello asp,asp.net 
tutorial,asp,active server pages","", "5012" 

A WCMA · Meta extraction and titles of pages from www.hitmill.com 
l : Apache Server Resources 

2:ASP and ASP.NET Resources 

3:ASP and the Intemet:Active Server Pages Tutorial 

4:ASP: ASP Server-Side Basics for Active Server Pages 

5:Chalk Board Math Resources for Students 
7:Cha lk Line 

8:College Course Resources and References 

9:Computer Magazines and E-zines 
l0:Apache Server Resources 
11 :ASP and ASP.NET Resources 

. Se Pages Tutorial 12ASP and the Internet:Active erver 
. .c . A t" ve Server Pages 13:ASP: ASP Server-Side Basics rOI c 1 

for Students l4Chalk Board Math Resources o+ wwei 
16:Chalk Line 
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2: This is an Apache Server guide for users, developers, webmasters, and students as we 

include user/developer information, Apache forums, Apache FAQ, PHP server-side 

includes, HT ACCESS file, Apache Server books, and link to the Apache Project, 

additional Apache HTTP Server resources, and a UNIX resource list. 
3: asp.net,asp,web development,asp and asp.net,resources,forums,books,hitmill,asp.net 
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·r for ASP Web Development, 
6: ASP and the Internet provides primers and resources . £' I b . 
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Servers; .:>. : 4;4,»+ Active Server 'ages, 
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educators. 
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12: Chalk Line is a directory of sports news, scores and resources ... for polo, gymnastics, 

NFL, equestrian, baseball, football, fantasy football, baseball scores, and more ... 

13: college course resources and references,comparative 

religion,hitmill, online, free,computer programming,seismology,english,math,math 
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programming, visual basic, vb,c++,6,ancient history and 
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153 



1 ~: online computer and internet macrazi . . 
. a nes,onlme,111ternet ezine ma . 

d · torycomputer , 'gazme e- zine. irec , I e-zme,computer ezine it . . ' 
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I 8: This is an Apache Server guide for users, developers, webmasters, and students as we 

include user/developer information, Apache forums, Apache FAQ, PHP server-side 

includes, HT ACCESS file, Apache Server books, and link to the Apache Project, 

additional Apache HTTP Server resources, and a UNIX resource list. 

19: asp.net,asp, web development,asp and asp.net,resources,forums,books,hitmill,asp.net 

development community 

20: ASP.NET resources for Web Development, products, forums, free code sources, 

books -- resources for the ASP.NET development community. 

21 · · · J · paoes tutori;il asp and the .active server pages,asp tutorial,active server 4£> % 
: ·lj it-ide rogramming,hitmill,server side mternet,asp.net,&#1 O;vbscript,javascnpt,c 1en -s1 e P1 0 ::,, ' . 

: ibi 3ts.web application,web services includes.SSI files,&# 1O;asp components,asp O ~ec s, ' 
. . . d vurces for ASP Web Development, 22: ASP and the Internet provides primers at reso . 

. Sc Pages, VBScript for the beginner, Se .d . . . d . to Active erver o , Iver sle scripting, an introduction 
s, ASP Web application and development 

and ASP tutorials ASP and the Internet discusses . 
. and developers. The page includes resources 

and resources for Windows IIS web masters 

for students new to ASP. 
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34: This page offers free online JavaScript tutorials and is a primary JavaScript site for 

students and developers with special emphasis on learning to implement JavaScript for 

Web pages, or precisely JavaScript for client-side Web code; tutorials, tips and resources 

are included along with code examples for students. We recommended some prior 

knowledge of HTML markup language prior to learning JavaScript since many of the 

code examples are actual Web page applications of JavaScript client-side programming 

and ASP (Active Server Pages technology). Do not confuse JavaScript with Java. 

35: history of the web beginning at cern,berners-lee,xanadu,as we 
were,hypertext,http,mosaic,robert calilliau,htrnl,mark andreesen,jim clark,netscape 
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RN· · ·nal research article by Cheryl 36: The History of the Web Beginning at CE is an ongi 

Gribble with Bibliography and Related Links. 
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. . . . . e1,weather and road 
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38: A free compiled on line directory of weather Ii k fi h . 

n s or t e United States, Canada and 
North America, including marine, aviation and noaa th 1- 1 ' wea er .inks, road and weather 
conditions,state weather, ski conditions marine weather 1ti th 

, I, avia ion wea er, road and 
weather current conditions, and links to other online weather pages. 

39: about hitmill,it 

training,students,developers,computer,intemet,technology,training,students,web 

technology,programing,networking,news, weather, california 

history, free, online, hi hnill,about 

40: Internet technology training and tutorials for students and developers; computer 

networking topics, programming resources and tutoring; web technology tutoring, 

training and resources for students; html training, tutoring and resources and much more. 

See home page at www.hitmill.com. 

4l: ancient civilizations,ancient history,mesopotamia,ur,ninevah,assyrian 

history,assyria,babylonia,babylon,sumer,hitmill,rome,greece,medieval 

42: Web resources for the study of Ancient History and Civilizations: Mesopotamia, Ur, 

N. . . . b 1 · B b Ion Sumer Rome Greece tnevah, Assynan History, Assyna, Ba y onia, a Y , ' ' ' 

Medieval 

43 . c# h harp source programming,sharp : C# programming,c# web services, ,cs arp,s , ' 
0 

' t,c# programmers guide,cf# 
editor,c-sharp,asp+,download,pdf,c# anguage reference,asp.ne, o 

. . . . . d tNET c# book,c# product,c# 
documentation,hitmill,c# programming articles,do: > 

. c-sharp newsgroup,sharp 
runtime,c# compiler IDE,sample,c# newsgroup, . d. 

• hitmill,c# directory,accept credit 
ne h t r code source, 1 , Wsgroup,sharp news,c# news,chap e , ' 

cards from your web site 
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44; Annotated C# resource site for C# progr 
. rammers; includes links to 

articles, C# white papers, C# books,e-books.__ courses, chats, C# 
· ' courses, discussions, C# 

Cfi. l ·1 d , newsgroups rticles wnitepapers, pro ucts tools cod ' 
a . ' , ' e examples, and the topic of C# and Web 
Services. 

45: c++ programming for the beginning c++ student c++ be . , 
. . , gmner s tutorials,c++ code library,c++ help,hitmill 

46; A primary C+ site for the beginning c++ student: c++ 
· - . ' v - O ,._ --· - "---, V progrnmmmg for the 
beginning c++ student with tutorials for the c++ beginner, C++ [H 11 W ld • 
o ~ > e 0 or tutonal and 

c++ help for students. 

47: california history,index,robert louis stevenson,jack london,hitmill,history,california 

earthquakes,fort ross,bear flag revolt,california explorers,history of american indians in 

california,donner party,berryessa family,benecia,california gold rush,russian settlement in 

california,sutter's fort,olcl bale mill in napa valley,boothe state park,lesson plan,fourth 

grade geography,college links,,fort ross,napa history,napa publisher,earthquake 

1906,jessamyn west,college links,early califomia settlers,the donner party,bear flag 

revolt, sam brannan,calistoga,earthquake of 1906,indian currency and 
barter,sonoma,californios,napa valley,hitmill,related links 

48: California History is a compiled California history index for students and teachers, 

· · · b t C 1·.c ·a history The page has indexed and Californians wantmg to know more a ou a 11orn1 · o 

resources for the Bear Flag Revolt, early explorers, California gold rush, California 

literature, geography, geology and is rich with resources about California. , b O , c, o 

·'»d, H :Cogia! jg- :, · A A' 4%46%ar¥,s 4A4ins of California,fed&iaily iecogtized +y. CaiiiOiiiia iliiails,diieCiOiy,@ilicfiCai if1di@f1s . . . . • dir .native america.ns,hitmill,alliance of tnbes,califom1a h1story,t1melme,amencan m ians, 

california tribes mission record of califomia indians . . 
' . Indians of California, the California 50: This is a compiled directory about the Amencan . . 

. . ive americans in Califorrna. 
Indians some of whom were the earliest nat th. lif 

' . . d conditions,roads and wea er,ca J ornia 
5l: california roads and weather,california roa · e weather off 

. . 1 • ther forecasts,mann ' \' id ditions,ski,wea S<.11ng,california,weather,road,roa con ' , . . ther hiahway 
fety tips aviation wea , o 

shore offshore wind surfing,severe weather sa e ' . h . 
>· »' '5 ·f highway 

c ct· . t nditions highway c osures, o onditions,road closures,curren · co ' 

construction hi oh way 
' 0 
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incidents.&# I O;accidents,incidents,road hi h 
. . . . ' gI way,construction. r · 

yarning,advisory,advisories,severe weather,, '·PIojects,closures,storm 
preparat1on,weather safet . . . 

level.flood stages,napa valley current wat h Y tips,wmd,nver 
' c es and 

warnings,tourism,travel,trains,t:ransit truckee h. . 
' , itmdl,tahoe,mountain . . . 

ck,blue canyon,sonoma,flood,river reports,ski re _ ,Siena,susanv11le,nya 
. . . . sorts,southem california traffic . 

conditions,airports,storm,rivers cams,ski 

52: California road conditions and highway condi 
o y tttons, weather forecasts and advisories· 

traffic and weather cams, marine weather hydro t .1 . . . ' 
• meteorlogical information, &#IO:ski 

links, severe weather advisories posted Californ · · ' 
' Ia current watches and warnings, and 

severe weather safety tips. v 

53: comparative religion world religions,religious co · 
, o , o mpansons,compare 

religion,religious studies,native american 

religion,online,religion,society,anthropology,philosophy,native american 

spirituality,greek orthodox,roman catholic,seventh day 

adventist,methodist,presbyterian,luteran,baptist,catholic,roman 

catholic,catholocism,church of england,church of scotland,morrnon,greek 

o,thodox,eastern 

religion,buddhism,islam,hinduism,hitmill,christian,christianity,hindism,judaism,bible,ne 

w testament,christ,christian,virtual,index,directory,links 

54: Web resources for the study of Comparative Religion and Religious Studies. 

55: e-mail,hoax,investigation,primer,tutorial,computer hoax tutorial,hoax list,computer 

hoaxes, web hoax,e-mail hoax,hitmill 
56: This computer hoax tutorial will help you to not perpetuate hoaxes by forwarding 
them · · 1 1 ·th t ·nvestigatino the hoax threat to find out if it is on In e-mat, to anyone else wr ioui 11 5 

the hoax I ist. 
5 -al,hitn ill,put image into lettering 
7: image fill,lettering,font,text,photoShop tutona , 1 rn ' 0 

. 

58. T • . · 1 bout how to use image fills for text, puttmg 
· his IS a free online PhotoShop tutona a O 

a · · . fill .c t fills text with image. II Image into lettering, text image tth, ton! > 
. 1 ws world news,drudge report,local 

39: news resources,find news,local news,national n© 3» 
n #ional ews, state newspapers, state news,mternat . . 
ne c weather,sports,hitmill 
ews,state,national, world, internat10n,news, ' 
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60. Internet search tool for finding local ne .. 
v. 3Ws,state news, 1ti- 4] : . . . . . , nationar and international news, sports, weather and tiavel mformation. 

6l: ftp,file transfer protocol,ftp guide,ftp new u · ft . . 
. Iser,rtp tutorial,ftp directory,what is 

ftp, introduction to file transfer protocol,introductic ft 
1 ' ' ion o p,how to ftp,download 

ftp,hitmill,ftp search,ftp for students 

62: This is an FTP guide and tutorial for new FTP user b t p·i 
s a ou 1 e Transfer Protocol 

(FTP) and an FTP tutorial about how to move files such as HTML 4- 
fV"!U6Id81±riv documents efweer 
one computer to another computer over the Internet, using WS _FTP Software. There is 
an FTP directory included of FTP-related links. 

63: hexadecimal color codes,hex color code,rgb color,html color code,&#lO;hexadecimal 

colour code,hex colour code,html colour,hitmill color,hitmill,named colors,selected 

named colors,web authors reference,alphanumeric code colors,windows 3.2 colors 

64: Selected Named Colors is a reference for Web authors desiring to code the name of a 

color without using the alphanumeric code number for the color. When using a 

compounded name or a name with several parts do not use spaces between words, and - I 

use lowercase.&#IO; 

65: hexadecimal color code reference,hexadecimal color values reference,color 

reference,colour reference,rgb color values,rgb values list,hex 
color,hitmill,colour,scheme selector,convert hexadecimal to rgb 

· c .c h decimal color values and a colour 66: Here are six pages of color reference for exade 
I see a whole color scheme and how scheme selector tool where you can select one co or or 

r: .1-4A % 14¢ +h hexadecimal color value number with the colors would look together. Each page has the hex& 
and corresponding hexadecimal values. each color and there are several tables of colors 

. I reference. Use the scheme selector Follow the links to get the full benefit of this co or 
to 

tool to convert hexadecimal values to rgb numbers. . b 
. I html for beginners,html primer, we 

67: html tutorials for students,&#l O;html tutona' bl t torial html 
. ls audio for Web pages,ta e u , 

page tutorial,free,online,html table tutona ' 
1 

&#l O·web page 
hex color,hex co our, , 

table, html sound,free background textures, , . f omputers free 
. . o·what is the web,history O cc " 

sound,Web page music,meta tags,&#l7, . ee web space,optimizing for the 
·ft tutorial,pdf files,fr 

backgrounds for Web pages,&#] O, p ·b.hexidecimal color 
. history of the we 

search engines,&#1 O;web page promotwn, 
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,alues.hexidecimal, colour,colour-safe web . I . 
ve, Palette,hex,hexidemical,fp add­ 
ons.&# 1 O;color-saf e web palette,browsers lfrm -11 h 1 

. 
, . . ' t I ' tm editors, what is html advanced html.front page lmks,frontpage lmks,image ' 

fill lettering,photoshop,&#1 O;clipart,photoshop Jett . . 
, . . . ermg tutonal,hex color values,image 

in letter,&#I O;web images,dynamic html,accept credit rds 1 car s rom your web 
site,hitmill,charge.com, 

68 HTML Tutorials for Students is HTML for beg· . 
. inners, a pnmary HTML &#1 O·site 

with new tutorials and resources for formatting text on a Web &#1o: • 
o page, ;creating tables, 

how to add an image to a Web page, hexidecimal color values, &#1O;FTP tutorial, PDF 
File tutorial, free images, and more ... 

69: internet training,technology,students,internet for students,internet primer,intemet 

tutorial,beginning programming,programming tutorial,computer 

programming,kerberos,network security,macintosh computer,mac,networking,computer 

networking tutorials,browsers,history of the web,history of computers,simula 

language,simula,qbasic programming,photoshop tutorials,html tutorials,math 
links,english links,california geology,california 

geography,seismology,sports,css,javascript,asp,web services tutorial,apache 

server,linux,introduction,primer 

70: Internet Technology Training for Students has original tutorials in the field of 

computer programming, Web pages and HTML, networking, Internet, Web Graphics, 

Web Services, XML, ASP, Web technologies as well as infonnation for developers. 
. . • h 1- k to pages about math, English There is a college courses resource site now witl links % s 

I • . . ·.c · 0 anhv and Geo!oP-v, Comparative tangoage, California History California ieogr?jay ®y" '&» 
0 0 o-, - ------ ------ ---- - - - .J' 

. . college students such as news, Religions, and more ... There are pages interesting to . 
th Severe Weather Preparation and 

sports, weather and page of interest to all, such as e 

Safety Tips. . . . 
.:. . internet tutorial,hitmill,introduction to 

7l: introduction to the internet,mtemet pnmer,i . f 
a. ·al.history ofthe web,history o 

email, introduction to browsers,search tutona' 
h · the internet Computers,history of the intemet,w at JS _ . the Internet for students. 

7 . . . . I and introduction to . 
2: This is a free online Internet tutorial et, such as e-mail, browsers, 
7:. mbonents of the Internet, 
his page mtroduces students to the co · J 
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the Web also known as the World Wide Web how . 
• {o search the Web, and a link to the section about HTML or Hypertext Markup Langua d 

. · ·ge use to make Web pages. The [ternet is a world-wide network of computer netwo-, ;,,, 
or s Jo med together by 

communication lines, wireless connections and satelrt . 
1 e connections. The Internet is not owned by any government nor individual nor corporation. 

73: java programming, free,online.java,tutorials,applets.java antic@;. 
. , , ar 1c es,Java newsgroups,Java 

reference,java primer,java book,free java applet,hitmill 

74: This is a compiled directory for Java Programming comprised of sections for Java 

Tutorials, Java Applets, Java articles, Java newsgroups, Java references, and Java books. 

75: hitmill.com,computer-related technologies, webpage,web design,reciprocal linking 

76: Hitmill.com's reciprocal linking partners having computer-related technologies, 
businesses and services, of interest to students.&# I O;<MET A NAME= 

77: photoshop tutorial,fill text with pattern-fill,hitmill,pattern-fill lettering,adobe creative 
suite 4 

78: PhotoShop Tutorial: Filling text with a pattern-fill. 

79: photoshop tutorial,lettering and gradient fills,photoshop primer,lettering 

tutorial,photoshop 6,gradient-fill,lettering,text,image-fill,create text-fills from an image 

using photoshop 6,lettering tutorial,hitmill 

. . f Ph Sh I ttering and filling text with an 80: Free PhotoShop Tutorial: Discussion o oto op e s 

image or with a gradient fill. PhotoShop 6 was used. . 

. ro ·amming tutorials for students, visual 8l: computer programmrng resources,computer P gr 

.c t dents visual basic, visual basic 6,vb6,programming resources 1or s u , 
: 3f ting,programming basic.net,ada65,hitmill,overv1ew o programm 0' 0 • fi 

. . ming visual basic programming,c++ tor languages,programming,simula,qbasic program ' . f ++ net net 
. a history of c,history o c++,,c . ,. beginners,c# programming,c programmmo, . b • da simula 

:. rammng,java tutorials,qbasic,ac , 
framework,asp, vbscript,javascnpt pro gr a ' . . h d xamples for students 

:. ' ·rs and tutorials witl code e 
82: Computer Programming has primer resources and related 

. d' ctory of programming 
new to programming plus a compiled lirec . 

1 
des Ada Simula, C, C++, 

:. developers. Our site inctuc 6 
topics for students, programmers and T ASP.NET; and also the 

. Java, C#, .NE'. 
Visual Basic 6 Visual Basic.NET, QBasic, n r ntroduction to Web 

• idASP. There is a · t an · scripting topics of JavaScript, VBScripl. 
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- 
Services for students. The markup languages such 

as HTML, XML, and XHTML f, 1 • , 1ave a separate page ·or eac 1 topic. (See links at bottom of page.) 

83- search engine tutorial,what is a search engine l . h 
· ' ise sear ct tools,search the 

internet, web,search,internet, where to find search infi . t· . 
mn Iormation,education search,music 
search.game search,gopher search,searching the web web rch h 

·" O} )Search,search,usenet news,meta tag,tutorial,hitm i 11, understand ingi nternet,search 

tools,music,mp3,napster,find,searching,tools,gopher,software,rating,page rank 

84: This is a free online search engine tutorial for students and includes what is a search 

engine, where to find search information, how to search, specialized searches, usenet 

news searches, meta search, Web search, gopher search, music search, how to use search 

tools,find music and mp3 files, how search engines work, how they find your Web page, 

how SEs rank pages, and even search engine ratings and search engine information for 

Web masters. In no time at all you will be searching the Web, the Internet and learning 
how to find specific search information on the Web. 

85: tectonics,earthquake,magnitude,map,shake map,california 

earthquake,seismograph,seismogram,earthquakes, report 

earthquake,canada,canadian,japan earthquake, world wide earthquakes,temblor,earth 

tremor,usgs,pacific rim,ring of fire,hitmill,geological hazards,fault zones,earthquake 

faults,seismicity,seismology,safety tips,earthquake preparation. 

86: Seismology-Earthquake quick reference 
I. h . severe weather preparation,severe 87: severe weather,preparation,weather,lightning, 

. . ns tornado,flood,flash flood,flashflood,dust weather safety tips,safety,education,tips,lessor 3, . 
. . re weather tips,weather tips and storm,hitmill,hail,cold,survival,ice storm,seve 

safety,winter h t 1· htenina thunder,severe,warning,weather, 
: : rthquake,ieatltgl '&" storms preparation,hurricane,eai • ' 

' · tips and information,awareness 
alert,gov,edu,org,online,weather safety tips vere cold winter storms, 

. fi t tips about storms, sev , 
88: Severe weather preparation and sa e Y . r htening tornados, and 
: mis.,hail, hurricanes, 1g {» tee storms, floods, flash floods, dust storm ' 

more. . 1 history of simula,simula 
' language,simula, 89: exploring the simula programmmg O • 

1 
67 

' ula.simula­ 67 · · loring srm ' ·hitmill,simula programming,exp 
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1111111 

9); Information and resources about the Sim 1 . 
· laprogramming ] 

· anguage, from a historical perspective. 

91: travel corner,travel,hitmill,airfares,ticket reserv . . . . 
c , t. ation,airline ticket,air ticket,train ticket hotel,motel,1ese1vat1on,car rental car hire h'. 

' • ' ' II e car,car reservation,low cost air 
fare,air fare,cheap tickets,language dictionaries pl .· k 

s, ane tic et,plane reservation airline 
reservation,train reservation,money exchanges travel 'd . ' 

·' guides,tv guide,us 
postage,maps,reservations, 

92; This is a travel directory about travel topics from hitmill. as T» c 
.com's ravel orner and 

includes topics and items needed by travelers including reservations for travel, airline 

tickets, car rentals, hotel, motel, time zones, postal codes, TV listings, cruises, trains, 
vacation getaways, maps, weather, and more. 

93: tutorial about fonts,how to install font,find font,install font,font tutorial,download 
font,laser chrome font,hitmill,font tutorial 

94: Tutorial About Fonts: about finding a font and installing a font on your computer, or 
about making fonts. 

95: tutorial about kerberos,kerberos tutorial,what is kerberos,kerberos 

authentication,tutorial,computer networking 

class,primer,kerberos,reference,hitmill,free,online,secret-key,kerberos,single sign on 

technology,network,authentication,free,cryptography,computer networking,computer 

security,kerberos vS, ticket,management,log on,password,appl ications, viewing 

tickets,protocol • 

b d reference for Computer Networking 96: This is a free, online tutorial about Ker eros, an 
. . t I which uses secret-key students, about the Kerberos authentication pro oco . 

. tudents new to computer networking cryptography .. this is a free kerbos tutorial for s 

classes. . 
. . . ual basic,hitmill,resources, free online 

97: visual basic 6,programming,vb,vb6,visu rimer.visual basic 
. b . b6 vb6 proorammer,pn , tutc 1l. t be 5 r.visual asic,vl,' '¥ 

ona ,v 6 programming egmnei, : 4; b6 ctive x control,vb6 
.· . . . d visual basic,activex,vI a 

tuto11al,beg111n111g programme1,advance . . 6 beginner,vb beginner 
:. l er.visual basic 5% 

Deginner, visual basic developer,vb6 deve op ' . , visual basic 6 developer 
. . . I basic 6 beginners page, . 

98: Free Visual Basic 6 tutorials, visual 5s maillists, free online vb6 
. . e newsgroups, boo '-s, section, free visual basic 6 code, onlin 
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------ 
tutorials for programming beginners and d • 

1 additional VB 6.0,, · program resources. mer and developer 

99; web browsers, web browsers tutorial.br 
' iowser article web b 

browsers,chrome browser,chrome gooo) h ·' rowser tutorial,about 
' b e cirome. firs : · slrefox,firefox3.l : 

mosaic,mosaic browser,internet browser w b . . . ' ynx viewer,ncsa 
set accessibility,browser :i..,, 

enabled browser,amaya,w3c,lynx browser 1 . · compatibility,speech 
· : .: .3% SIS1e,microsoft internet explorer.net 

navigator,ncsa mosaic,hitmill,opera browser,add- :. '! Scape 
. . , -ons,1e,ms1e,browser plug- 

ins,opera,ie7,ie8, web browser, 

100: A Web browser tutorial with discussion about Web 
e browsers, types of browsers 

Google's new Chrome browser,Mozilla.com's Fi. fi ,., b. . ' 
ie OX.J iowser, Microsoft's Internet 

Explorer 8 Beta,Mosaic, Opera Lynx and the A, di /b , ' maya eitor/ irowser of the World Wide 
Web Consortium ... and related links. 

101: webservices tutorial,for students,web services tutorial,free,starting 

point,webservices,asp.net,c#,dotnet,hitmill 

102: Webservices for Students is a starting point to learning about this fairly new Web 

technology, along with the .NET technologies: C#, ASP.NET, VB.NET, Visual 

C++.NET, VisualStudio.NET, and more. 

103: what is dynamic html,what is dhtml,dhtml tutorial,dhtml primer,introduction to 

dhtml,dynamic html tutorial,dynamic html primer,hitmill,introduction to dynamic 

html,javascript,cascading style sheets,css-2,css2,css tutorial,javascript tutorials,cssp,css-p 

104: Dynamic HTML technologies are explained and explored. Tutorials are included in 

this site. Dynamic HTML is a group of technologies. See our definition and explanation 

of the technoligies compriising Dynamic HTML, or DHTML. 
I0S: xml tutorials,xml resources,xml references,xml directory,for students,xml 

primer, free,on line.hitmil I introduction to xml , ' 
106· XML . . • 1 XML references, resources, newsgroups, · resources including XML tutona s, 
XML . h XML schema XML DOM, XSLT, and 

news, references and more including t e ' 
SVG. 

107· h . h w to.text-fill,text ·1ow,to,fill.text with fabric,an,1mage, 0 ' . 1 fill ' ' ' . aes picture,tutorial,pnmer, esson 
·Scanner,scanned, fabric, image,photoshop,1nag 3» 

IO&: Filling text with a scanned fabric 
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----- 1 
· html editors are discussed,links to home sites of the ht 

I 
d. . h . . 

j09: hu ml editors.html coding w, I editor html editor, frontpage 2003,taco htn editor hotdog 
I 
t I dr 

htm ' , 1 m editor,golive html 
• • 11,icrosoft frontpage 2003,microsoft frontpage 2002 hitmill editor1 

I IO: HTML Editor software programs are discussed. Links are given for the home pages 
of the HTML Editor programs for both PCs and Mac computers. 
111: free css tutorial:introduction to cascading style sheets rules,css tutorial,cascading 

style sheets,css,css l ,css 2,css 3,css primer,cascading style sheets tutorial,css3 working 
draft,css specification,hitmill 

l lZ: An introduction to Cascading Style Sheets rules for Web pages.&#IO;<META 
NAME= 

l lJ: introduction to computers,operations of a computer,computer introduction 

il.hitmill,central processing unit,computer operations tutona, , 
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AWCMA 
thics of use 

AWCMA system is a part of information ret-: 
1 

. 
o trieval revolution, 
• Will not harm your web server and utilize your 

resources. 
• We do our best to keep your web server as secure as we can. 

• Every update on the system will be mailed directly to all participant. 

• No porn web sites or illegal web servers will be a part of AWCMA system. 

• Ready to fix and maintain any problem happened in your web server related 
to system deploy or installation. 

• Any problem in our system we will alert you to keep you updated. 

• The use of coocrawlers will be fair and under technical considerations. 

• The system will be free for the web servers want to participate only during 
the testing (BETA) period. 

• It is not allowed to steal the code of the system to implement such similar 
applications. 

• Our system will also be a light friend on the network as possible . 

. 11 b honor to plant your seeds and • We respect your contents and we wI. e more 0 

generate our own trees. 

AWCMA Group 

~ 
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APPENDIXB 
h 4Recht, 

Important pieces of Code 
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, ,·o change this template, Choose Too]s 
~nd open the template in the editor, I Templates 

I 
'/ 

J 
JFrame. java 

• created on Feb 1, 2009, 5:56:53 PM 
</ 
package AWCMA; 

import jade. core. Profileimpl; 
import jade.core.Runtime; 
import jade. wrapper .AgentContainer; 

//---- JDK imports ----------------------- --------- ---------- ----------

import j avax. swing. UIManager. *; 
import j ava. util. Hash table; 
import j avax. swing. JOptionPane; 

* @author Haitham Hijazi 
· / 
public class JFrame extends j avax. swing. JFrame { 
public Agentcontainer c; 
public static float maxm=0; 

public static int sleeptime=0; 
public static Hash table y=new Hashtable() ; 
Public static Hashtable x=new Hashtable(); 
int k==O;
/ Creates new form JFrame / 
PUblic JFrame () 

""Components () ; 
extFieldl.set Text ( "Crawl time.. .") 7 

~extField2. set Text ( 11 ") ; 

~TextFieldl. set Text ( "") ; 
JTextField2.setText(""); 
JTextField3.set Text ( "") ; 

ofiletmpl pr = new Profileimpl () ; 
Profilerrnp1 prl = new Profileimpl (); 
try { 

«±a_ . 
r ""r= untime instance()i '"•Setc , ,. -· . ,, -loseVM(true): · 
Pr= 42, 7 1" 

-..1,, Profileimpl ( "127. 0. 0 · ' -1, null); 
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_ .createAgentContainer(pr); 
C =r it ("NRCA" eptNewAgen , new namesR 
c acc n, 'esolverc . 

· ceptNewAgent ( CrawlerManagerA.gent., 0orctinator ()) t 
_[.,vewgent ("Perro±anceficceiva,,' """ Acne16).3([?-07 c.a · gent" · .r ); performanceRecei verAgent () ) . start () ; , 

'sch (Exception e) {) 
new 

/,- This method is called from within tl 
- 1e constru t~ initialize the form. - c or to 

ARNING: Do NOT modify this code. The cc +» 
r.· content r ± 'always regenerated by the Form Edi tor. or his method is 

·I 
@suppressWarnings ("unchecked") 
ii <editor-fold defaultstate="collapsed" d 

- esc="Generated Code">//G"'N- !3EGIN: ini tcomponents ~ 
private void initComponents () { 

buttonGroupl = new j avax. swing. ButtonGroup () ; 
buttonGroup2 = new j avax. swing. ButtonGroup () ; 
jTabbedPanel = new j avax. swing. JTabbedPane () ; 
jPanell = new j avax. swing. JPanel () ; 
jButton2 = new javax.swing.JButton(); 
textField2 = new java. awt. TextField (); 
jButtonl = new j avax. swing. JButton () ; 
textFieldl = new j ava. awt. Text Field (); 
labell = new java. awt. Label (); 
jRadioButtonl = new j avax. swing. JRadioBut ton () ; 
jRadioButton2 = new j avax. swing. JRadioButton (); 
label2 = new j ava. awt. i,abel () ; 
jTextField3 = new javax. swing. JTextField (); 
jButton4 = new j avax. swing. JButton () ; 
jLabe l 7 = new j avax. swing. JLabel () ; 
jPanel3 = new javax. swing. JPanel (); 
~Scrol1Pane2 = new j avax. swing. JScrollPane () ; 
JTextAreal = new j avax. swing. JTextArea () ; 
~Label2 = new j avax. swing. JLabel () ; 
JLabel3 = new j avax. swing. JLabel () ; . 
JSeparatorl = new javax. swing.JSeparator(); 
~Scroll Panel = new j avax. swing. JScrollPa~e () ; 
JTextArea3 = new j avax. swing.JTextArea ()7 
JPanel4 = new j avax. swing. JPanel () ; 
JButton3 = new j avax. swing. JButton () ; 
Text; 1 : JTextField(); 
J.T J.e dl == new Javax.swing. . ld(). ext: . JTextFie. ; : 2eld2 = new javax.swing. 'e 
~Labels = new j avax. swing.JLabel () ; 
~;abel6 == new j avax. swing.JLabel (); 
~ ane12 = new j avax. swing. JPanel (); () · 
9Scrolip. .4 .JScrollPane 7 jT% 'ane3 = new javax.swing. 
· able1 = new j avax. swing.JTable ()7 () ; 
J).T Scto11pane4 == new j avax. swing. JScrollP(a) ~e 

Cxtp,4 JTextPane 7 j1,, '@hel = new javax.swing. 
jc~14 == new j avax. swing• JLabel ~; Box () ; 
j1,, 9Box1 = new javax.swing.JCot 29 

bell= hew javax.swing.JLabel()7 
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Barl = new javax.swing.JMenuB ( •r,1enu . : ar ) ; J 1 = new Javax.swing.JMenu(). 
J·r,1enu . . ' 

rteml = new Javax.swing.JMenurt 
jMenu2 = new j avax. swing. JMenu () . ·em(); Menu . . , 
J rtern2 = new Javax.swing.JMenurt +Menu. ·em (); 

tDefaul tCloseOpera tion ( j avax. swing W; 
se . lndowconstants EXIT

· ·ON CLOSE). [Button2.setText("Start Crawling"); =' 
~ tton2. addAct1onL1stener (new j ava. awt .. 
jBuE. ··event.Act±. ,p,,,, blic void actionPerfonned(java.awt ev t' ±on.istener() 
pu» , . • en .Act·, or-7v . jButton2ActionPerformed ( evt); -- 11, ent. evt) { 
I 
) ) ; 

textField2. set Text ( "textField2"); 
textField2. addActionLis ten er ( new j ava. awt event · . . 

· · f · · ·CtuonListener(y Public void actionPer onned (Java. awt. event .Act j on'" L - - 

• • - - , . .venL evt) { textField2ActionPer formed ( evt) ; 
I 
) ) ; 

jButtonl. set Text ( "Set time"); 
jButtonl. addActionListener (new j ava. awt. event. ActionListener () 
public void actionPerfonned ( j ava. awt. event .Jl.ctionEvent evt) { 
jButtonlActionPer formed ( evt) ; 
} 
) ) ; 

textFieldl. set Text ( "textFieldl"); 
textFieldl. addActionLis ten er ( new j ava. awt. event. ActionLi scener () 
public void actionPerfo.rmed(java.awt.event.Act.ionEvent evt) { 
textFieldlActionPerformed ( evt); 
) 
) ) ; 

labell.setFont (new java.awt.Font ("Dialog", 1, 12))7 
labell. setText ( "Sleep time:"); 

~utt~nGroupl.add(jRadioBut~onl); ,;, n·- "Tahoma", 1, 11)); 
~RadioButtonl.setFont(new Java.awt.i:o,x( y(O 51 204)); JR ct· · awt Colo"" , ' . a l.oButtonl. setForeground (new Java·. ;, . 
JRactioButtonl set Text ("Parallel crawling ) ' t A,..tio:1Lj_stener () Radiouttori.aaact±ont±steer(e java-a-""_ we) 
pub]s rt,event.\CU:u: ·. le Void actionPerfo.rmed ( j ava · aw · · 
JRactioButtonlActionPerformed ( evt); ) 
I); 

oncroup1.aaajRaa±osutton?)7,,+shoe", l, }]]; 
@di oBut · awt r or. · 0 o 20 ' ).,, . U ton2.setFont(new Java .. · wt.Colo:::( , ' 

@dioBLG-A (r java.a )." . u ton2 . .set Foreground new . g") • . ~, s'·ene.r () '@diop, wlino 7 ctionli 
· 

0 
Utton2 setText("Serial era . wt.event.Av ) { JR.act· · ( w Java.a . -- nt. evt Put ~oButton2. addActionListener ne vent.Aci:J.onr,ve. dic • ( · va awt · e JRag, Oid actionPerformed'ja' · 

) OButton2ActionPerformed(evt) 7 
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) ) ; 

"-el2. ,setFont ( new j ava. awt. Font ("D­ 
1a ct("C: n1± laloq 5 jabel2.set Tex raw ing S tra teg ies") ; ' 12)) ' 

jTextField3.setText( "jTextField3"); 

·autton4. set Text ( "Set in MB") ; 
\utton4.addActionListener(new java wt 
",si±c void actionPerformed(java.±,,,""°®Vent.Act±onListener(y 
p • • event n . · · · - +Button4ActionPerformed(evt); ctionEvent evt) ( 
) 
) ) ; 

jLabel 7.setFont (new j ava. awt. Font ("Tahoma" 1, ll)); 
jLabel7. setText ( "Max Memory Utilization:"), 

javax. swing. Group Layout j PanellLayout 
javax. swing. GroupLayout (j Panell); 
jPanell.setLayout(jPanellLayout); 
jPanellLayout. setHorizontalGroup ( 
jPanellLayout.createParallelGroup(javax.swing.GroupLayout.Aligrunent.LEA 
DING)
.addGroup (j PanellLayout. createSequentialGroup () 
.addGroup(jPanellLayout.createParallelGroup(javax.swing.GroupLayout.Ali 
gnmen t . LEAD ING) 
.addGroup(jPanellLayout.createSequentialGroup() 
.addContainerGap () 
• addGroup ( j Panell Layout. createParallelGroup ( j avax. swing. GroupLayout .Ali 
grunent. LEADING) 
. addComponen t ( j Label 7) 
,addComponent (labell, javax. swing .GroupLayout. PREFERRED_SIZE, 
javax.swing .GroupLayout.PREFERRED SIZE)) 
,addPreferredGap ( j avax. swing.Layoutstyle.Component Placement.RELATED) . 
. addGroup (j PanellLayout. createParallelGroup (javax. swing· GroupLayout.Ali 
gnment.LEADING, false) . EFAULT SIZE, 
·addComponent ( textFieldl, j avax. swing. GroupLayout. D _ 
]av . ZE ,. ' or- MAX VALUE)ax. swing. Group Layout. DEFAULT_ SI , ,":>D. L. • - 

·addGroup (j PanellLayout .createSequentialGroup () RRED SIZE 74 
dd . G upLayout PREFE , ' ·a Component ( textField2, j avax.swing. ro • - 

Javax.swing .GroupLayout. PREFERRED_ SIZE) 
·addGap ( 3 7, 3 7, 3 7) 
,addcomponent (jButtonl)) () 
·®@dGroup (j Panel1Layout .createsequential"",,,,,t.PREFERRED_SIZE, 75, 
·@ddComponent (jTextField3, javax.swing.Gr Ip! <y 
J@Vax. swing .GroupLayout.PREFERRED_SI! -,,onentPlacement.RELATED, 
;"@dPreferredGap (javax.swing.Layout.Sty+©;'. 5x VALUE) 
avax. swing. GroupLayout. DEFAULT_SIZE, ~,, - - 
·@ddcomponent ( j Button4) ) ) out Ali 
·@ddGap ( 98 98 98) (javax.swing. GroupLay . 
• addG ' ' pP; allelGroup roup(jPanellLayout.create ar ghment, 1r. 
,act . ..., ... ,ADING) PREFERRED_SIZE, 
ad,dComponent ( j Radio But ton2) . swing .GroupLayout. 
"dComp j avax • 
Jav,, ·9nent(label2, siZE, 
ja,,"®ing .Grouptayout .DEFAUR,, ,rzE) 
·aa,,' Sing .GroupLayout.PREFERREL_ 

Component (jRadioButtonl) ) ) 

new

85,
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ddGroup(jPanellLayout.createsequent· 
"acap (126, 126, 126) J.alGroup() 
",component (jButton2) ) ) 
[,jacontainerGap(482, Shor.MAX_VALUE)) 
! ;anellLayout. setVerticalGroup ( 
~ nellLayout.createParallelGroup(J·av . 
jPar '@X.swing.Grout, 
DING) · PLayout.Alignment. LE 
.addGroup (j PanellLayout. createsequentialGrou 
ddGap(86, 86, 86) p() .a

.addGroup (j Panell Layout.createParallelGrouss. 
gnment. TRAILING) p Javax. swing .GroupLayout.Ali 
.addComponent ( jButtonl) 
. addComponent ( label2, Javax.swin .Gro 
javax. swing. GroupLayout. DEFAULT_SIZE, g. UpLayout. PREFERRED_SIZE, 
javax.swing .GroupLayout. PREFERRED_ SIZE) 
.addGroup (j Panell Layout. createSequentialGroup () 
addGroup(jPanellLayout.createParallelGroup(J'avax • 

gnment. LEADING) . swing.GroupLayout.Ali 
. addComponent ( lab ell, j a vax. swing. GroupLa yout. PREFERRED s IZE 
javax. swing. GroupLayout. DEFAULT_ SIZE, - ' 
javax. swing. GroupLayout. PREFERRED - SIZE) 
. addComponent ( textField2, j a vax. swing. GroupLa yout. PREFERRED s IZE, 
javax. swing .GroupLayout .DEFAULT _SIZE, - 
javax. swing. GroupLayout. PREFERRED_ SIZE)) 
.addPreferredGap (javax. swing. LayoutStyle.ComponentPlacement.RELATED))) 
. addGroup ( j Panell Layout. createParallelGroup ( j avax. swing. GroupLayout .Ali 
gnment. LEADING) 
.addGroup (j Panell Layout. createSequentialGroup () 
. addGap ( 7 6, 7 6, 7 6) 
.addComponent ( textFieldl, javax.swing. Grouplayout.PREFERRED_SIZE, 
javax. swing. GroupLayout. DEFAULT_ SIZE, 
javax.swing .GroupLayout. PREFERRED_SIZE) 
·addGap ( 34, 34, 34) t Al· 
.addGroup (j Panell Layout. createParallelGroup (javax. swing .GroupLayou · 1 

gnment.BASELINE) ut PREFERRED SIZE, 
: addComponent ( j TextField3, j avax. swing· GroupLayo · - 
Javax.swing.GroupLayout.DEFAULT_SIZE, 
J avax. swing. GroupLa yout. PREFERRED_ SIZE) 
·addComponent (j Button4) ut PREFERRED SIZE, 26, 
:addcomponent ( j Label 7, j avax. swing· GroupLayo · - 
Javax. swing .GroupLayout. PREFERRED_SIZE))) 
·addGroup ( j Panell Layout. ere a teSequentialGroup () 
. addGap ( 71, 71 , 7 1 ) 
-adctcomponent (jRadioButtonl) 
-addGap(l8 18 18) 

-a~dCo.rnpon~nt (jRadioButton2))) 1 componentPlacement.RELATED, 
.a dPreferrectGap (javax. swing. LayoutSty e • 163 ± 

' Sort.MAX VALUE) ·addc, 
d 0mponent ( j Button2) 

j ~ dGap ( 7 0, 7 0, 7 O ) ) 

Tab,, -, 5Panell); ectPane1. addTab ( "Configurat:J.Oil-· ' 
Pexta, 
"ex,,[®]-setcoiumns (20)7 

eal.setRows(S); 
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jscrollPane2.setViewportView(jTex 
)> Areal), 

3Label2.setText ("Extracted URL'gm), 

jTextArea3.setColumns(20);
jTextArea3.setRows (5) ; 
jScrollPanel.setViewportView(jTextArea3), 

javax.swing.GroupLayout jPanel
3

Layout
javax.swing.GroupLayout(jPanel3);
jPanel3.setLayout(jPanel3Layout);
jPanel3Layout.setHorizontalGroup(
jPanel3Layout.createParallelGroup(javax swin G .
DING) - g. roupLayout.Alignment.LEA
.addGroup(~Panel3Layout.createsequentialGroup()

.addGroup(JPanel3Layout.createParallelGroup(javax.swing.GroupLayout.Aligrunent. LEADING)

.addGroup(jPanel3Layout.createSequentialGroup()

.addGap(20, 20, 20)

.addComponent (jSeparatorl, javax. swing .GroupLayout. PREFERRED_SIZE, 380, 
javax.swing.GroupLayout.PREFERRED_SIZE))
.addGroup(jPanel3Layout.createsequentialGroup()
. addContainerGap ( )

.addComponent(jLabel3, javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE))
.addGroup(jPanel3Layout.createSequentialGroup()
.addGap(19, 19, 19) 

.addComponent(jScrollPane2, javax.swing.GroupLayout.PREFERRED_SIZE,
436, javax.swing.GroupLayout.PREFERRED_SIZE) ) 
.addGroup(jPanel3Layout.createSequentialGroup()
. addContainerGap () . . u Ali
.addGroup(jPanel3Layout.createParallelGroup(Javax.swing.GroupLayo t.
gnrnent. LEADING)
-addGroup(jPanel3Layout.createSequentialGroup()

.addGap(lO, 10, 10) . swing GroupLayout.DEFAULT SIZE, 435,-addComponent(jScrollPanel, Javax. · -

·I±.MAX_VALUE))] Lavout.PREFERRED SIZE, 
:addComponent(jLabel2, javax.swing.GroupL Y · -
Javax.swing.GroupLayout.PREFERRED_SIZE))))
·addGap(581, 581, 581)) 
) ; 

jPanel3Layout.setVerticalGroup( . g GroupLayout.Alignment.LEA. (javax.swiny. JPanel3Layout.createParallelGroup ·

DING) entialGroup()
-addGroup(jPanel3Layout.createsequ
-adctcontainerGap() ELATED)
-actctcomponent(jLabel2) utstyle.ComponentPlacement.:;RED SIZE,
,actctPreferredGap(javax.swing.Layo_avax.swing.GroupLayout.PRE -
·@ddcomponent (jscrollPanel, ,jRD SIZE) 116

, Javax.swing.GroupLayout.PRE - ERRED SIZE,
·@ddGap(18, 18, 18) . g GroupLayout.PREF -dd' iavax.swin. ·ac 1Component (jSeparatorl, J D SIZE)
Javax.swing.GroupLayout.PREFERRE -
·@ddsap(37, 37, 37) 
· actctcomponent ( j Label3)

new

239, 

144,

8,
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addGap(18, 18, 18)
.addComponent ( j ScrollPane2,
cot .MAX VALUE) 
.aaasap (e8, ss, 8s)) 
) ; 

Javax.swing.c 
. roup1ayout.DEFAULT SIZE

- I 186,

jTabbedPanel. addTab ( "Resu1 ts", j Panel
3
); 

J·Button3. setFont ( new java.awt. For ( 
., • , t: Tahorna" 1jButton3.setText ("Show performance"),' % 11)), jutton3.add\ctionListener(new s 

. d . Java. awt event A . public voic actionPerformed(java. w_'' ··-iortistere±(y ·awt.event.±cit+ + jButton3ActionPerformed(evt); · · · .....lon vent:. evt) {
) 
) ) ; 

jTextFieldl. setFont ( new java. awt. or( "T h
• • L ,._ a oma 11 1 11 ) ) jTextFieldl.setText("jTextFieldl"); ' ' ;

jTextField2. setFont ( new java. awt. Font ("Tahoma" 
jTextField2.setText("jTextField211); ' 1• ll)); 

jLabel5.setFont(new java.awt.Font("Tahoma", 1 11)) , ; jLabel5.setText("CPU Usage:");

jLabel6. setFont (new java. awt. Font ("Tahoma", 1, 11)); 
jLabel6.setText("Mernory Usage:");

javax.swing.GroupLayout jPanel4Layout new
javax.swing.GroupLayout(jPanel4);
jPanel4.setLayout(jPanel4Layout};
jPanel4Layout.setHorizontalGroup(
jPanel4Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)

.addGroup(jPanel4Layout.createSequentialGroup()

.addGap(l52, 152, 152) ·

.addGroup(jPanel4Layout.createParallelGroup(javax.swing.GroupLayout.Ali
gnment.LEADING) 
·addGroup ( j Panel4 Layout createSequentialGroup ( I . 

· ( · vax swing GroupLayout.Ali·addGroup (j Panel4Layout.createParallelGroup(ja :. · 
gnment.LEAD ING)
-addComponent(jLabel5)
·addComponent (j Label6) ) 

·addGap(28, 28, 28) ou) (avax.swing.GroupLayout.Ali 
-adctGroup(jPanel4Layout.createParallelGr P J 

nment .TRAILING, false) . . GroupLayout.Alignment.LEADING)
-adctcomponent(jTextField2, Javax.swing~ G pLayout.Alignment.LEADING,
·@ddcomponent (jTextFieldl, javax.swing. rou 110,
J@vax. swing .GroupLayout. PREFERRED_STF{,, 
)ava:x:.swing.GroupLayout.PREFERRED_srz_ lGroup()
·@ddGroup (j Panel4Layout.createsequentia 
·@ddGap (55, 55, 55) 
• act ' 'd Component ( j Button3) ) ) IALUE)) 
;®dcontainer@ap (658, sic±.MAX_V 

jPanel4Layout.setVerticalGroup(
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·pane14Layout.createParallelGroup(·
3' lJavax.swi pING) · -9-GroupLayout.A1; 
addGroup(jPanel4Layout.createse . · agnment.LEA 
.addGap(76, 76, 76) ·quentia1Group() 
~addGroup(jPanel4Layout.createParallelGro .
gnment.BASELINE) up (Javax. swing .GroupLa out .
. addComponent ( j Labels) Y -Ali
addComponent(jTextFieldl, J·av .

• 6 .G1 3L& Z@x.swing.GroupL javax.swing. roup ayout.DEFAULT SIZE . Payout.PREFERRED SIZE
javax.swing.GroupLayout.PREFERRED SIzB)) " ­ 
.addGap(28, 28, 28) ­ 
, addGroup ( j Panel4 Layout. ereateParallelGro ( . .
gnment.BASELINE) up Javax. swing. GroupLayout.Ali
.addComponent(jTextField2, javax .
javax.sw~ng.GroupLayout.DEFAULT_SIZE, .swing.GroupLayout.PREFERRED_SIZE,
javax.sw1.ng.GroupLayout.PREFERREn SIZE)
. addComponent ( j Label 6) ) 
.addGap ( 60, 60, 60) 
. addComponent ( j Button3)
.addContainerGap (294, Sl1ort.MAX VALUE))
) ; 

jTabbedPanel. addTab ("Statistics", jPanel4);

jTablel.setModel(new javax.swing.table.DefaultTableModel(
new Object[][] {
{"Source'', null}, 
{null, null}
), 
new .Strircg [] 
"JADE Installation", "User Manual"
) 
) { 

Class[] types = new Class [] { 
java.lang.String.class, java.lang.String.class
) ; 

public Class getColumnClass(int colurnnindex) {
return types [columnindex];
) 
} ) ; 

jScrollPane3.setViewportView(jTablel);

jScrollPane4.setViewportView(jTextPanel);

1, 11)); // NOI18NjL arr ("Tahoma", ~ abel4.setFont(new java.awt.vo .. L- • 

JLabel4.set Text (" Ethics") ; 

. jPanel2Layout Javax.swing.GroupLayout 
Javax.swing .GroupLayout (jPanel2) ; 
JPanel2.setLayout(jPanel2Layout); t LEA
jp up( ut Alignmen • tanel2Layout. setHorizontalGrot avax. swing. GroupLayo .
~Panel2Layout.createParallelGroup(J

ING) entialGroup()
-addGroup(jPanel2Layout.createsequ
·@ddGap(95, 95, 95) 

new
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addGroup(jPanel2Layout.createParaii
1g

.nment.LEADING) e Group(javax.swing.GroupL t .(
. l2 ayou -AliaddGroup(jPanel 2Layout.crcatePara1j,, 

· '"' e Grou ('gnment.LEADING) PP(javax.swing.GroupLayout.2, addComponent (jScrollPane4, java». , 
·- ·swing.Groor, Sc±t .MAX_VALUE) 7 9Payout.DEFAULT srz, , S 461, addComponent(jScrollPane3, jav . -

javax.swing .GroupLayout .DEFAULT 5KJ,'' ®P9-GroupLayout. PREFERRED_S 1a», 
javax.swing .GroupLayout.PREFERRED srny, 
.addGroup (j Panel2Layout.createseqientiaic 
. addComponent ( j Label4) · roup ()
addPreferredGap(javax.swing.Layoutstyl c

. . . e. omponentPlacement RELATED425, Javax.swing.GroupLayout.PREFERRED SIZE))) · '
.addGap(489, 489, 489)) -
) ; 
jPanel2Layout.setVerticalGroup(

jPanel2Layout.createParallelGroup(javax swing GroupLay t Al'
• • OU • agnment.LEA 

DING)

.addGroup(jPanel2Layout.createSequentialGroup()
. addGap ( 64, 64, 64)

.addComponent(jScrollPane3, javax.swing.GroupLayout.PREFERRED_SIZE, 61, 
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGap(l3, 13, 13)
.addComponent (jLabel4)

.addPreferredGap(javax.swing.Layoutstyle.ComponentPlacement.RELATED)

.addComponent(jScrollPane4, javax.swing.GroupLayout.PREFERRED_SIZE,
184, javax.swing.GroupLayout.PREFERRED_SIZE)
.addContainerGap(l79, Sho1t.MAX_VALUE))
) ; 

jTabbedPanel. addTab ( "System Info", jPanel2);

jComboBoxl. setModel ( new j avax. swing. DefaultComboBoxModel (new String ( J "ebsites" )));_ 
JComboBoxl.addActionListener(new java.awt.event.Action±istener() 
public void actionPerfo.rmed (java. awt. event.ActionEvenc. evt) {
jComboBoxlActionPerformed(evt);
} 
} ) ; 

JLabell.set Text ( 11 j Label 1 ") ; 

JMenul.setText ("File"); 

j.M:enurteml. setText ("Exit"); . awt event .Ac t..ionListener () 
JMenulteml.addActionListener( new Java. n~ A.·-ti on Event-. evt) {
public void actionPerformed(java.awt.eve ·· •~ -
jMenurtemlActionPerformed(evt);
) 
) ) ; 

JMenul.add (jMenuIteml) ; 

jMenuBarl.add(jMenul);

• _ _ Listener() {Menu2.setText ("About"); 4%a.awt.event.ct®], ,lj' ( 
JMenu2.addActionListener(new JaV wt event.J\ctJ.on,~-'-"-
Public Void actionPerfo.rmed(java.a ·
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- 
jMenu2ActionPerformed(evt);
} 
) ) ; 

jMenultem?. setText ("About AWCM"), 
J~Menuitem2.add.ActionListener(new J~ 

· d t· ava.awt event " ·
Public voi ac ionPerformed(java awt · .,-,ct:LonListe,1e~() • · . event 7' ct · · "- jMenultem2Act i onPer formed ( evt); ··caonEvent evt) { 
} 
} } ; 
jMenu2. add ( jMenuitem2);

jMenuBarl.add ( jMenu2);

setJMenuBar (jMenuBarl); 

javax.swing.GroupLayout layout
javax.swing.GroupLayout(getContentPane());
getContentPane() .setLayout(layout);
layout. setHorizontalGroup (
layout.createParallelGroup(javax.swing.GroupLayout.Aligrunent.LEADING)
.addGroup(layout.createSequentialGroup()
.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Aligrunent.
LEADING) 

new

.addGroup(layout.createSequentialGroup()

.addGap ( 2 0, 2 0, 2 0) 

.addComponent(jComboBoxl, javax.swing.GroupLayout.PREFERRED_SIZE, 127,
javax.swing.GroupLayout.PREFERRED_SIZE))
.addGroup(layout.createSequentialGroup()
.addContainerGap ()
.addComponent(jLabell, javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE)))
,addGap(30, 30, 30) 
.addComponent(jTabbedPanel, javax.swing.GroupLayout.PREFERRED_SIZE,
598, javax.swing.GroupLayout. PREFERRED_SIZE) 
.addContainerGap(156, Short.MAX_VALUE))
) ; 

layout.setVerticalGroup ( · . u La out Alignment.LEADING)
layout.createParallelGroup(javax.swing.Gro P Y ·
·addGroup (layout.createsequentialGroup() g GroupLayout.Aligrunent.·addGroup (layout.createParallelGroup(javax.swin . 
LEADING) 
,addGroup(layout.createSequentialGroup()
·addGap(36, 36, 36) . GroupLayout.PREFERRED_SIZE,
·addComponent (jLabell, javax.swing. 
Javax.swing.GroupLayout. PREFERRED_SIZE) 
·addGap(18, 18. 18) ·ng GroupLayout.PREFERRED_SIZE,
r javax.swli ­ 

·addComponent ( j ComboBoxl,
]. a . EF'.AULT SIZE,.3Vax.swing.GroupLayout.D -7p SIZE)) 
Javax.swing GroupLayout. PREFERRE - ()

• ' 1Group ·@ddGroup (layout.createsequentia! ,t.PREFERRED_SIZE, 
. adctcontainerGap ( ) . avax. swing. GroupLayou . -
·@ddcomponent (jTabbedPanel, ,rED_SIZE))) 
482, javax.swing.Group±ayout.,,,,u) ) 
;"9dcontainerGap (262, Shor.MAX_ 

138,

14,
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- 
pack (); . 
J// </editor-fold>//GEN-END:in't 

l Components 

private void jButton2ActionPerfore . 
[//GEN-FIRST:event_jButton?Action, ®@(java.awt.event.Act+ + 
+TextAreal.setText(""); \Performed ·"S"@onEvent evt) 
jTextArea3.setText(""); 

// TODO add your handlina code here: 
startContainer()7 
k++; 

)//GEN--LAST:event _jButton2ActionPe rf - er ormed 

private void jMenuitemlActionPerform d • 
(//GEN-FIRST:event jMenuitemlAc'-i'orP ef (Java.awt.event.ActionEvent evt) 

. - L 1 er armed System.exit(O) ; 

II TODO add your handling code here: 
J//GEN-L}l...ST: event _jMenuitemlActionPerformed 

private void jMenu2ActionPerformed (java. awt. event .AcU.onEvent 
(//GEN-FIRST:event jMenu2ActionPerformed 
I I JOptionPane. showMessageDialog (null, "hi", 
JOptionPane. PLAIN MESSAGE); / / TODO add your handling code here: 
}//GEN-L..J.\ST: event =jMenu2ActionPerformed 

evt) 

"dt", 

private void jMenuitem2ActionPerformed ( j ava. awt. event. Ac:t.1.onEvent evt) 
{I/GEN-FIRST: event jMenuitem2ActionPerformed 
JOptionPane.showMessageDialog(null, "Done by:Haitham W.Hijazi\n 
Moiad S. Zalloum \n Special Thanks to the Supervisor Dr Radwan Tahboub 
\n Eng. Eid Badr ", "About_AWCMA", JOptionPane.PLAIN_MESSAGE) ; 
II TODO add your handling code here: 
}//GEN-LAST;event_jMenuitem2ActionPerformed 

private void textFieldlActionPerformed ( j ava. awt. event.Act ionEvent 
{ I /GEN-f'TRST · event textFieldlP..ctionPerformed • - id ur handling code here: textFieldl.set Text ( "11) ; / / TODO act yo 
}/IGEN-LAST:event textFieldlActionPerformed 

. ed(" awt.event.Action±vent 
Private void j ComboBoxlActionPerforme Java. 
{//GE ,., • ,., , 1.A ... ion Performed N-tIRST:event JCombooox .CL - h ndling code here: 
textFieldl.setText(""); / / ToDo add your · a 
}//GEN-LAST:event jComboBoxlActionPerformed 
+va,awt.event.ActionEvent 

Private void textField2ActionPerformed(Ja d · 
{IIGEN-FIRST:event textField2ActionPerforme 
I / ToDo add your handling code here ,2,,med 
//GEN-LAST:event text'ield2Action?er±or+ 

3rmed( j ava. awt. event. AcU.onBvent 
Private void J'ButtonlActionPerfo d 
{ I/ . t · 11performe ()) ; GEN-FIRST:event jButton\Ac.io! .·eld2.getText 
s] : rF came.text.'l 
1' eeptime=Inteaer.parseint (J r 
{'ODO add your handling code here; 

evt) 

evt) 

evt) 

evt) 

II 
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• 
) , 'GEN-LAST: event jButtonlActionPe f 

, - r ormed

private void jRadioButton2ActionPe - . 
evt) {//GEN-FIRST:event jRadioButton?Aer ormect(Java.awt.event /\ct·ionr.· ©ctionPerf • vent I I TODO add your handling code he:re: -- ormed 
) 1 /GEN-LAST: event _jRadioButton2ActionPerformect 

private void jRadioButtonlActionPerfo; 
evt) {//GEN-FIRST:event_jRadioButton1±,, @ed(java.awt.event.AcrionEvent 

±.s 1 s-. Cr.aonPerformed ! I TODO aaa your nana.ung code here: 
l //GEN-LAST: event_jRadioButtonlActionPerforea 
Private void jButton3ActionPerformed(J'ava awt _ . 

. · ·event Action®vent {//GEN-FIRST:event_JButton3ActionPerformed · s " 

try{ 
string webNamel= ( String) jComboBoxl. getSelecteditem(); 

string containerlamel= (String)x.get(jComboBox].getSelectedItem()); 
c. acceptNewAgent ( PerforrnanceTesterAgent", 
PerformanceTesterAgent(webNamel,containerNamel)) .start(); 
} 
catch (Exception e) {} 
} //GEN- LA.ST: event _j But ton3ActionPerformed 

private void jButton4ActionPerformed (java. awt. event.Acti.onEvent. 
{//GEN-FIRST: event_jBut ton4ActionPerformed 
st.nng k; 
k=jTextField3.getText(); 
maxm.=Float. valueOf (k) . floatValue (); 
)//GEN-LA.ST: event jButton4ActionPerformed 
public void startContainer() { 
String webName= (String) jComboBoxl. getSelectedrtem(); 

String containerName= (String) x. get ( j ComboBoxl · getSelecteditem ())7 

try { 

C.acceptNewAgent ("CrawlingAndMonitoring'_, ±sselected())).start(); : jRadioBut.on. · Agent2 (webName, containerName, y, 

l catch (Exception e) 
e.printstackTrace(); 
) 
} 

evt) 

new 

evt) 

new 

/+» 
1 · arguments @param args the command .ine 

*/

b. . (S~r:ing args[]) { () Public static void main i-° ., ± Runnable 
java.awt.EventQueue.invokeLater ne 
PUblic void run() { 
hew JFrame().setVisible(true)7 
} 
) ) ; 
} 
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// variables declaration - do not 
.s o1 modify// private J avax. swing. ButtonGroup b GEN-BEGIN· v .

Private Javax.sw1.ng.~uttonoroup uttonGroupl; · arables 
. ± DpuonGr 

Public static Javax.swing.JButt · oupz; 
. · · on JButton1·

Private Javax.sw1.ng.JButton J'Butt . '
t. . on2,

Public sta 1.c Javax.swing.JButto ... inn jButton3: 
Private Javax.swing.JButton jButt . '

t; s on4; 
public sta 1.c Javax.swing.JComboB .
public static javax. swing.JLaba1 ', ?-9boBox1; . . J a ell; private javax.swing.JLabel jLabel2: 
private javax.swing.JLabel jLabel3: 
private javax.swing.JLabel jLabel4; 
private javax.swing.JLabel jLabel5; 
private javax.swing.JLabel jLabel6: 
private javax.swing.JLabel jLabel7;
private javax.swing.JMenu jMenul;
private javax.swing.JMenu jMenu2;
private javax.swing.JMenuBar jMenuBarl;
private javax.swing.JMenuitem jMenuiteml;
private javax.swing.JMenuitem jMenurtem2;
private javax.swing.JPanel jPanell;
private javax.swing.JPanel jPanel2;
private javax.swing.JPanel jPanel3;
private javax.swing.JPanel jPanel4;
public static javax.swing.JRadioButton jRadioButtonl;
private javax.swing.JRadioButton jRadioButton2;
private javax.swing.JScrollPane jScrollPanel;
private javax.swing.JScrollPane jScrollPane2;
private javax.swing.JScrollPane jScrollPane3;
private javax.swing.JScrollPane jScrollPane4;
private javax.swing.JSeparator jSeparatorl;
private javax.swing.JTabbedPane jTabbedPanel;
public static javax.swing.JTable jTablel;
public static javax.swing.JTextArea jTextAreal;
public static javax.swing.JTextArea jTextArea3; 
public static javax.swing.JTextField jTextFieldl; 
public static javax.swing.JTextField jTextF1.eld2;
public static javax.swing.JTextField jTextField3; 
public static javax.swing.JTextPane jTextPanel;
Private java.awt.Label labell;
Private java.awt.Label label2; . 1 
PUbli' C st t. . awt rr>e•~·c· .,,, old textF1.eld ,a.ic Java. ·±+-- · .d2: 
public stat;' + awt.Text#Field textFiel ·7 a.ic Java. · END:variables 
// End of variables cteclaration//GEN- · -
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/*
s To change this template, choose 'l'ools

1% ana open tune template in tne editor. Templates 
'/ 
package AWCMA; 

import jade.domain. JADEAgent Management.», 
import jade.domain.mobility.Mobilityonto] no ogy; 

import jade.content.*; 
import jade.content.lang.sl.SLCodec; 
import. jade.content.onto.basic.Action; 
import jade.content.onto.basic.Result; 

import jade.core.AID; 
import jade.core.Agent; 
import jade.core.ContainerID; 
import jade.core.behaviours.*; 

import jade.lang.acl.*; 

//~--- JDK imports

import java. io.BufferedReader; 
import j ava. io.File; 
import java.io. FileRea.cier; 
import javax.swing.UIManager.*; 
import java.util.*; 
import jade.core.Location; 

I** 
* 
@author Haitham Hijazi 
/ 
public class Agent-2 extends Agent { 
boolean repeatFlag=false;
String ternpWebName=null;

ilashtable hashTabelofContainersName 
int next = O; 
int numberOfLocations = O; 
int k = O; 
String locations[] = new String[l0]; 
string webName;
String containerName; 
long time·
-t sleeptime1; 
boolean parallelFlag=false;

= new Hashtable()7 
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- 
public Agent2 (String webName, 
parallel) ( 
this. parallelFlag=parallel;
this.tempWebName=webName;
this.hashTabelOfContainersName = y, 
this.webName = webName;
this.containerName = containerName;

String cc it on.ainerN ame, iashtable y,boolean 

@Override
public void setup() {
sleeptimel=JFrame.sleeptime;

getContentManager() .reg~sterLanguage(new SLCodec());
getContentManager () .registerontology (Mobilityontology.getInst ()). 

t. 1 1 It t . s ance ,jade.ut.i. . eap. era or it= Locations();
string locationString;
Location location;
java. util. List list = new Arraylist(); 
while (it. hasNext () ) {
location= (Location) it.next();
locationString = location.getName();
if ( ! locationString. equals("Main-Container") & 
!locationString. equals (this. here() . getName ()) && 
!locationString.equals(containerName)) {
locations[k++] = locationstring;
) 
) 

numberOfLocations - k1 

time = System.. currentTimeMillis ();
sleeptimel = JFrame.sleeptime;
Syster.out.print(sleeptimel) ; 
doWait(20);

try {

' .rName, null) ; ContainerID loc = new ContainerID(containe: 
this.ctoMove(loc);

catch (Exception e) 

@Override 
PUblic void afterMove()

int j = 0;
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1111111 

Public Agent2 (3tring webName, S' 
9tang containerName 

parallel) { , Hasln.ab.lE: Y, booleanthis. parallelFlag=parallel;
this. tempWebName=webName;
thie.hashTabelOfContainersName = y;
this.webName = webName;
this.containerName = containerName; 

@override 
public void setup ()
sleeptimel=JFrame.sleeptime;

getContentManager() .registerLanguage(new SLCodec())·
getContentManager() .registerontology(Mobilityontol' tr

. . . . ogy. ge nstance () ) ;jade.util.leap.Iterator it = Locations(), 
string locationString;
Location location;
java. util. List list = new Arraylist(); 
while (it.hasNext ()) {
location= (Location) it.next();
locationString = location.getName();
if ( ! locationString. equals("Main-Container") & 
!locationString. equals (this. here() . getName ()) && 
!locationString.equals(containerName)) {
locations[k++] = locationString;
) 
) 

numberOfLocations = k; 

time= Syste~.currentTimeMillis();
sleeptimel = JFrame.sleeptime;
Systems.out.print(sleeptimel) ; 
doWait (20) ; 

try {

. Name null) ;
ContainerID loc = new containerID ( container ,
this.doMove (loc) ; 

I catch (Exception e) 
} 

@Override 
Public void afterMove()

in: -. t j = 0; 
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■

int s == O; 
h == O; int 

int ki == 1; 
-;- r-i nqGu ffer ,>a , 
string!suffer 

x = new StringBuffer(). 
ax = new StringBufte(), 

stringBuffer tit= new StringBuffer(); 
gtringuffer kwl = new StringBuffer(); 

string pl = webName.substrin 
webName. length () ) ; g (webName. indexof (". 11) 
s:n.ng p2 = webName. substring (0, b 

we Name.indexOf (" ") ) ; 

F:.:.le selectedDirectory = new File( 11 root 11 
File.separator+ p2); + File.separator + pl + 
long b = selectedDirectory.lastModified(); 

File[) childsl = selectedDirectory.listFiles(); 

for (int ix = O; ix < childsl. length; ++ix) 

FiJ.e [] childs2 = childsl [ix] . listFiles (); 

for (int kx = O; kx < childs2.length; ++kx) 

if ( childs2 [ kx] . getName () . endsWith ( "htrn") 
childs2 [ kx] . getName () . endsWi th ( "html") ) { 

+ 1,

11 

String temp; 

try {

iileReader fr = new FileReader(childs2[kx]);
BufferedRec.der br = new Bufferedeader (fr) ; 
while ( (temp = br.readLine ()) != null) { tains ("http") 
· ~ . " f") && temp.con 
lI (temp.contains( hre_ _ i r will add additional load 
!temp.contains ("javascript")) {//Javascr P- 
Sc.ring·[] tempstring; 
tempString = temp.split ( "\"" l ; . { 
for ( int y = O; y < tempstring. length, ++y) 
if (tempstring[y) .contains ("http") l { 
if (tempstring[y) .contains(">")) { . (teropString[yJ.indexOf(">") + l, 
t . [ ] substring empString[y] = tempstring y · 
tempstring[y] .indexOf("<")); a'--eStatement(); 
// Statement stmt ~con.ere~ 

} r]+"\n"); 
" + tempstring [Y · "'-append(/*++j +*/ ": " 
St · ~ri:ia x2 = null· / / ") ~ ' · dexOf ("http: string[y).1n 
X2 = tempString[y].substring(temp 
Sir­ 
-Ing x3 = null; , a, Of("/")); 
X3 = x2.substring(0, x2.index 

&&

+ 7); 
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end(/-..·++b + -1.·/"·" + 3 ax.ap' · x + "\n"); 

if (temp.contains ("TITLE")) 

suing [] tempstringl; 
tempstringl = temp.split ( "TITLE") ; 

for (int u = 1; u < tempstringl.length; u = u + 2) 

{ 
tit. append ( ++s + ":" + 
tempStringl[u] .substring(tempStringl[u] .indexOf(">"} + 1, 
tempStringl[u] .indexOf("<")) + "\n"); 

time = Sy.st.em. currentTimeMillis () - time; 

catch (Exception e) {

try {

File selectedDirectoryl 
File.separator + p2); 

= new File("root" + File.separator + pl + 

Fil~ [] childsll = 
for (int ixl = O; 

File[] childs22 = 

lot (.i.nt kxl = O; 

1 listFiles ( l ; selectedDirectory ~th· ++ixl) { 
ixl < childsll.len , 

. ] listFiles(); childs1l[ix! · 
++kxl) +1a422.length; kxl < ch1ids 
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f (childs22[kxl].get 
1 · e Nam () 
childs22 [ kxl ~ . getName () . endsWi th ("ht e" . enctsWi th ( "htm" 
r±ng tempo; ml )) { ') 
j, -- -' 

boolean flag = true; 
stdng templ; 

fiJ.eReader kw = new FileReader(childs 
gufieredReader brl = new Buffered», ?2[kxl]); 

1 - ""· ---<=C ,ead.ej:(kw). 
temp - ' ' 
while ( ( tempo = brl. readLine () ) 1 _ 1 • - nu 1) { 
if (tempo. toLowerCase () . contains ( "<meta 11 
flag = true; ) l 
if ( ! (tempo. contains ( ">")) ) 

while (flag) { 
templ = br 1. readLine ( ) ; 

if (templ.contains(">")) 
tempo = tempo + templ; 
flag = false; 
) else { 
tempo tempo+ 

if (tempo. toLowerCase () . contains ("keywords") [ I 
tempo. toLowerCase () . contains ("description")) 
{ 

String temp3 
tempo. length ( ) ) ; 
s·· . Ltlng temp4 = temp3. substring ( 0, 
temp4.split(","); 

tempo. substring (tempo. indexOf ( "\ "") 

I I 

+ 1,

temp3.indexOf("\"")); 

kwl.append(ki++ + "· 11 + temp4 + "\n"); 

Catch (E;-» xccepticn e) { 

ACIJ.i I,Mes sage. INFORM) ; cALNAME) ) ; 
Insg essage msg = new ACLMessage(AC aaerAgent", AID.ISLO 

·@ddReceiver (new AID ("CrawlerMan@9 
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- 
g setContent (x. tostring () JTIS • • ) """ + """ kvll • tostring ( + + ax. toStrin + 

,ea(u59)7 9()); tit tost. · · ring() + Try, 1 

+ 
if ( !parallelFlag) 
{ 
if ( (next ! = numberOfLocations) ) 
webName ( St r:1nq) hashTabelOfc { . ontaine rsName.get(l . ocat1.ons[ = new ContainerID (loc . next]); 

ations[next++], null); 
containerID loc 
doMove (loc); 
} else { 
next=0; 
webName=tempWebName; 
doWait (sleeptimel *1000); 

containerID loc = new c t · on ainerID(cont . 
doMove (loc); ainerName, null); 

doWait(sleept-imP1 *1 nnn\. 
afterMove ( ) ; - ' , 
send(msg); 
) 

public jade.util.leap.Iterator Locations() {// to get the containers 
participated 
~ade.util.leap.Iterator it = null; 
try { 
®@Request (new Ac.ti on ( get.AMS (), new QueryPlatformLocationsAction())); 
essageTemplate mt 

MessageTemplate. and (MessageTemplate .MatchSender (getAMS ( l l' 
~~ssageTemplate .MatchPerformative (ACLMessage ·INFORM)); 
c I.Message resp = blockingReceive (mt); 
n ontentElement ce = getContentManager () . extractContent (resp) ; 
Kesul t 
1
. result= (Result) ce; 
iE = re; ·3 retu - --~lL t = getitems () =iterator () i 

rn it: cat (l e.pri L!.Xcept 1011 e) 
l ntstackTrace(); 

Feturn it 
) ; 

PUblic . . ) { CM,,'®® sendRequest (Action ac?'essage.REQUEST)7 
ter,,, age request = new ACLMessage ( ( l l . .... est tName ' ( ) ) · teque . setLanguage ( new SLCodec (} . ge etrnstance () . getName ' 

st•setontology(Mobilityontology.g 
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- 
try { • 

etContentManager() .fillContent(request, action);
gequest.addReceiver(action.getActor());
r nd(request);
ser +, , catch (xcep.ion ex 
} printStackTrace();ex.
} 
} 
} 
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- 
To change this template
and open the templat . ' ~hoose Tools/ . e in the editor. I Templates

package AWCMA; 

import
import
import
import
import
import
import
import

java.util.strinqcke · 
J

. ade -· .enizer·.core.Agent· -,
jade.core.behavi 'de .ours Cycl: jade.lang.acl.;' c lcBehaviour;

Jade.lang.acl.ACLM. d essage·
jade.lang.acl.Messa " 
j ava.io.; geTemplate; 
jade.core behavi · iours.*;

/**

* @author Haitham Hijazi
/ 

public class Agentl extends Agent {

long time;
long timel;

@Override
public void setup()

Behaviour b = new cbeh();
this.addBehaviour(b);

public class cbeh extends cyclicBehaviour

public void action()
int p = O; 
time = system. currentTimeMillis ();

ACLMessage msg = myAgent.blockingReceive();

"") ; 
StringTokenizer st = new StringTokenize.r (msg. getcontent (),

JFrame. jTextArea3. setText (/*p++ +* / st. nextToken ());

JFrame. j TextAreal.set Text ( "") ;
JFrame.jTextAreal.setText(st.nextToken());

JFrame.jTextAreal.append(st.nextToken());

" .Ar! 1 l dl --± ? 

timel = System.current?imeilli5() = -"" 
JFrame. textFieldl.setText ("Crawling completion time:" + 

timel / 1000 +"seconds"); 
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package AWCMA; 
//~---- non-JDK imports ---- 

------ 
import jade.content.*;

import jade.core.*; 
import jade.core.AID; 
import jade.core.Agent; 
import jade.core.Location; 
import jade.core.mobility.*; 

import jade.domain.FIPAAgentManageme t *·. d d . en . , import Jade. iomain. JADEAgent Management. +, 
import jade.domain.introspection.; 
import org.nsclient4j.*;
import jade.lang.acl.ACLMessage;

//---- JDK imports -------- ------- ----------- ---------- ----------------

import j ava. io.File; 
/** 
j 

.,, @author Haitham Hijazi
*/ 

public class namesResolver extends Agent {

public Location location;
public namesResolver() {}
public namesResolver(Location loc) {

this.location= loc;

@Override
public void setup()

doWait(20);

this.doMove(location);

@Override
public void afterMove() ( 

NSClient4j client=null7 
try{ O O 1"): 

Nscl.;ent4J' ( "127 - · · - 'client=new ....

t. n e) { ) · catch (NSClient4JExcept:1O!_,, Geting Stat:" + e]; 
' .2, ("Except:o System.err.print..n · 
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string WSNames = getWSNames (), 
sendMessage(WSNames); ' 
doDelete(); 

public St.Ling· getWSNames () 
String data = ", 
File[) files= null; 
File[] files? = null; 
try {

File file = new File("root"); 
files = file. listFiles (); ' 
files2=files[O] .listFiles(); 

catch (Exception e) {} 
data+=files2 [ 0] . getName ()+"."+files [ OJ .getName () ; 

data+='%"+this.here().getName() ; 
return data; 

public void sendMessage (Sc..r.ing msgData) { 
ACLMessage msg = new ACLMessage(ACLMessage.INFORM); 
msg. addRecei ver (new AID ("NRCA", AID. ISLOCALNAME) ) ; 
msg.setContent(msgData); 
send(msg); 
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package AWCMA; 
'{--- on-JDK imports ------- 

------- 
import 
import 
import 
import 
import 
import 
import 
import 

import 
import 
import 
import 
import 
import 
import 
import 
import 

import 
import 
import 
import 
import 
import 

import 
import 
import 
import 
import 

jade.content. ; 
jade.content.lang.sl.SLCodec: 
jade.content.lang.sl.SLCodec, 
jade.content.onto.basic.Action: 
jade.content.onto.basic.Action; 
jade.content.onto.basic.Action: 
jade.content.onto.basic.Result; 
jade.content.onto.basic.Result; 

jade.core.Agent;
jade.core.Agent;
jade.core.Agent;
jade.core.Location;
jade.core.Location;
jade.core.Location;
jade.core.behaviours.Behaviour;
jade.core.behaviours.CyclicBehaviour;
jade.core.mobility.*;

jade.domain.FIPAAgentManagernent.*;
jade.domain.JADEAgentManagement.*;
jade.domain.introspection.*;
jade.domain.mobility.Mobilityontology;
jade.domain.mobility.Mobilityontology;
jade.domain.mobility.Mobilityontology;

jade.lang.acl.*;
jade.lang.acl.ACLMessage;
jade.lang.acl.ACLMessage; 
jade.lang.acl.ACLMessage;
jade.lang.acl.MessageTemplate;

//---- JDK lmpOrs -----------­ ----------

import java.io.*; 

import java. util. Arra.yList; 
Import java.util.string'iokenizer; 
Import java.util.lashtable; /+s 

* @author Haitham Hijazi 
/ 

extends Agent {
pub]. dinator .ic class namesResolverCoo

PUblic int j = O;
public int k = 0; 
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@Override
public void setup() {

getContentManager() .·registerLanguage (new s 
getContentManager () . regist LCodec ());

. d : erontolo ( . 
Ja e.util.leap.Iterato . gy Mobilityontolo
StLing r it== Locations()· gy.getrnstance());
Location locationstring· '
java. util. Li 8 t location; 
h · 1 ( · list == ne 11 w i e it. hasNext ()) { ·W rraylist(); 
location = (L - ocat· ·
locationString == 1 _ion) it.next();
if (!locations,, ©cation.getName(); 

. ring.equals("Mc­ 
&& ! locationString. equals (this he lain-Container") 

++k; · ere() .getName())) {

} 

II System.out.print("ti\n"); 
Behaviour by = new recBeh(); 
this.addBehaviour(by) ; 
try {
II System.out.print("t2\n"); 

startResolving();
catch (Exception e) {} 

public void startResolving() throws Exception 
int i O;
jade.util.leap.Iterator it= Locations();
while (it.hasNext()) {

Location lo= (Location) it.next();
if (!lo. getName () . equals ("Main-Container")

&&!lo.getName() .equals(here() .getName())) {
this. getContainerController () .acceptNewAgent ( "NRA " + 

++i,
new namesResolver(lo)) .start();

@Override
public Location here() {

return super.here();

@Override
public void takeDown() 

down") ; 
S·,~· ... ,.,_,.,., out print ( "taken ·. D s5±kt» • 

public void done() {

. ( "done () "Y7 System.out.println 
193 



public jade.util.leap.Iterat
containers participated or Locations() (// to get the

jade.util.leap.Iterator it = 
try { =null; 

sendRequest(new Acti (
1 tf . on getAMs () QueryP .a orrn.LocationsAction())); , new

MessageTemplate mt=
MessageTemplate.and(MessageTemplat M

e. atchsender(getAMs()),

MessageTemplate.MatchPerformative(ACLM
ACLMessage res _ ess~ge · INFORM) ) ; 
ContentElement ce p : blockingReceive(mt);

getContentManager() .extractContent(resp);

Result result = (Result) ce;
it = result.getltems().iterator(); 
return it;

catch (Exception e) { 
e.printstackTrace();

return it;

public void sendRequest(Action action) {
ACLMessage request= new ACLMessage(ACLMessage.REQUEST);
request.setLanguage(new SLCodec() .getName());
request.setOntology(Mobilityontology.getinstance().getName());
try {

getContentManager() .fillContent(request, action);
request.addReceiver(action.getActor());
send(request);

catch (Exception ex) {
ex.printStackTrace();

class recBeh extends cyclicBehaviour
public void action() {

msg = myAgent.receive();
ACLMessage 
if (msg != null) {

·++· 
',avorenizer st = new 
I.J.__ ...... ;,.I fJQ, ,, ) • 

String>a:zer (msg.getContent()r .okens()) 
a--·-·--°- while (st.hasMore 

tToken() .toLowerCase();
Sl,,ncr webName = st.n:xst nextToken();
-- => • rName - · .gt sine container ·ontainerName) ; au a-» (webName,C 

JFrame.x.put . erName webName);
ut(contain' ' ±bN e); JFrame-Y•P movertem(we am '

·c mboBox1.re ) .JFrame.j :o1 ddItem(webName ; 
·comboBoxl.aJFrame.) 

try

if (j = k) {

194 



"Frame.jLabell.setrext("Te web sere&»4, doDelete(); 
else {

block(); 
} 

catch (Exception e) ( 
PrintstackTrace(); e. 
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/ 
+ To change this template, choose Tools 
and open tne template in tne editor, ! Templates 
+/ 

package AWCMA; 
import jade.domain.JADEAgentManagement.*·
irnporL jade.dornain.mobility.Mobilityonto~ogy; 

import jade.content.*; 
import jade.content.lang.sl.SLCodec; 
import jade.content.onto.basic.Action; 
import jade.content.onto.basic.Result; 

import jade.core.AID; 
import jade.core.Agent; 
import jade. core. ContainerID; 
import jade. core. behaviours.*; 

import jade.lang.acl.*;

import. org.nsclient4j.*; 
import org.nsclient4j.jmx.NSClient4jService; 

----------------//~--- JDK imports-----------------------------------

import java.io.F.ile;

* @author Haitham Hijazi
*/ (

t extends Agent public class PerformanceTesterAgen 

SLring webName; 
String containerName; 

String CReport; usage reportString MReport;/ /memory 
Aqent (Sri:1g public PerformanceTester g 

containerName) ( 
this.webName=webNam©' ,,±nerName; 
this.containerName=con 

webName, Str1ng 

@Override ei- SLCodec ()) i 
() { age(n " public void setup _ registerLangu . . , . 

I I getContentManager () . . ger.Insr.ance ( l l' 
I I . • - · tyOn co.1ogy · 

.... l gv (l,foblll ,4 erOnto±o} JetContent±Manager ().regis 
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try { 

ContainerID loc = new 
this. doMove {loc) ,· Containerrn (containerName 

r null); 

catch {ExcepU.on e) 

@Override 

public void afterMove(){ 
while (true) { 

try { 

Use") ; 

NSClient4j client= new NSClient4j ("127.0.0.1"); 
CReport=client. getPerfMonCounter ("CPU"); 
MR.eport=client. getPerfMonCounter ("\\Memory\\-'/, Committed Bytes In 

try{ 
Thread.sleep(l000); 

}catch(Exception e) {System.out.println(e) ;} 

} catch (NSClient4JException e) {_
: Goting Stat:" + e); System.err.println("Exception ie 

(ACLMessage.INFORM) ; 
ACLMessage msgl = new ACLMessag©_ anceReceiverAgent", 

rnsgl. addReceiver (new AID ( Per_or . 
AID.ISLOCALNAME))7 4 ·()y+""+MReport.toString)); 

rnsgl.setContent(CReport.toString 
send (msgl) ; 
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/*
,. To change this template 
+ and open the template {' f"9Ose Tools / the ecti tor. I Templates 

package AWCMA; 
import
.i.mport
import
import
import
import

import
import
import
import

jade.core.Agent; 
jade.lang.acl.ACLM . essage·jade.core.behaviours., 
java.util.string'lo? '' Kehs java.awt.; >'''+€2; 
java.applet.*;

java.io.ile; 
java.util.Date;
jxl. *; 
jxl. write.*; 

/**
*
@author Haitham Hijazi
/ 

public class PerformanceR . eceiverAgent extends Agent { 

@Override 
public void setup() 

Behaviour beh = new cbehaviour(); 
this.addBehaviour (beh) ; 

public class cbehaviour extends CyclicBehaviour{ 
String r; 

public void action(}{
ACLMessage msgl = myAgent.blockingReceive();

"·"); 
S tringTokeni ::.::er string = new .S tringTcl-:enizer (msgl. getContent (),

JFrarne. jTextFieldl. setText ( '"');
JFrame.jTextFieldl.setText(string.nextToken());
JFrame. jTextField2. setText (" ");

S+r Ling s=string.nextToken();

JFrame.jTextField2.setText(s)i

float k=O; 
k=Float.valuef (s).floatValue ()7 

(k<JFrame.maxm) 
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. swing. JOptionPane. shoWMessageDialog (null "In safe mocte\n You can Javax. . • ht " ,, '
the strategy rigt now", "performance choose 3tir +p 

t" j avax. swing. JOp ion ane. INFOIU1A.TION MESSAGE) ; repor , -

~l se swing. JOptionPane .showMessageDialog ( null, "suffering web site " + 
Javax. J·comboBoxl.getSelecteditem() .tostring()+ "\n switch on JFrame. . . 

lers" "Alert", javax. Swing.JOptionPane.WARNING_MESSAGE) ; coocraw ,
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