CHAPTER-1                             

INTRODUCTION

 Satellites have been used for years to provide communication network links.  Historically, the use of satellites in the Internet can be divided into two generations.

 In the first generation, satellites were simply used to provide commodity links between countries. Internet Protocol (IP) routers were attached to the link endpoints to use the links as single-hop alternatives to multiple terrestrial hops. Two characteristics marked these first-generation systems: they had limited bandwidth, and they had large latencies that were due to the propagation delay to the high orbit position of a geosynchronous satellite.

In the second generation of systems now appearing, intelligence is added at the satellite link endpoints to overcome these characteristics.  This intelligence is used as the basis for a system for providing Internet access engineered using a collection or fleet of satellites, rather than operating single satellite channels in isolation. Examples of intelligent control of a fleet include monitoring which documents are delivered over the system to make decisions adaptively on how to schedule satellite time; dynamically creating multicast groups based on monitored data to conserve satellite bandwidth; caching documents at all satellite channel endpoints; and anticipating user demands to hide latency. 

Several key questions arise in the design of a satellite-based system: 

· Can international Internet access using a geosynchronous satellite be competitive with today's terrestrial networks? 

· What elements constitute an "intelligent control" for a satellite-based Internet link? 

· What are the design issues that are critical to the efficient use of satellite channels?

1.1 HISTORY
 
As technology continued to improve, the Internet continued to grow, and the number of satellites in orbit continued to increase, researchers began working on ways to transmit data across wireless communication relays--like packet radio and satellite repeaters. 
1973: These efforts came to fruition in 1973, when researchers successfully linked two European computers to an American network by way of satellite communication services. As the technology grew and matured, more and more data found its way across satellite connections.

 1996: The first consumer satellite Internet service went into service. Marketed as Internet services for remote users and those who could otherwise not access networks without expensive long distance charges, DirecPC (which later became HughesNet) set the precedent for satellite Internet services of today.
1998: Intel has invested in satellite Internet businesses and announced to produce a new kind of modem that could bring mass-marketed high-speed Internet access to every home and business.
2000: America Online Inc., the world's biggest online service, and Hughes Electronics Corp. tested a high-speed satellite Internet service in 16 cities.

2002: StarBand Communications Inc. and Hughes offer Internet connections through a satellite network.

2005: WildBlue's brought its satellite Internet service to rural areas around the United States with high-speed alternative to dialup.
2008: Internet firm Google and Europe's biggest bank HSBC have thrown their weight behind a plan to provide cheap, high-speed Web access via satellite to millions in Africa and other emerging markets.
2009: Hughes high-speed satellite internet service is available at US military bases in Afghanistan, Iraq and Kuwait, with local installation and logistics support provided by partner companies in the region.
CHAPTER-2

TECHNOLOGY AND CURRENT TRENDS

In order for seamless and efficient communication, satellite data networks have to employ special techniques to deal with the increased distances the packets of data have to travel. Although these packets travel at the speed of light (i.e.186000 miles per second), this still adds extra milliseconds of latency in the network. Latency is not directly related to speed. However, latency can cause performance degradation over satellite links if not handled properly. VSAT Systems deals with latency through the use of the most advanced TCP/IP acceleration technology available.
2.1 TECHNOLOGICAL TRENDS

Off all forms of communication, satellite communication is probably the most complex.

In order for seamless and efficient communication, satellite data networks have to employ special techniques to deal with the increased distances the packets of data have to travel. Although these packets travel at the speed of light (i.e.186000 miles per second), this still adds extra milliseconds of latency in the network. Latency is not directly related to speed. However, latency can cause performance degradation over satellite links if not handled properly. VSAT Systems deals with latency through the use of the most advanced TCP/IP acceleration technology available.

 
TCP/IP is the "language" of the Internet. TCP functions by sending packets of data, and then waits for acknowledgments of receipt. These acknowledgments signal the sender to transmit more data. When acknowledgments return slowly, TCP slows the speed at which data is sent. This is done to prevent network overloading as TCP assumes it is already congested.

TCP works by starting a TCP/IP session slowly. Speed builds as the networks' capacity to carry traffic is verified by the rate at which acknowledgements are received. In Internet terminology, this effect is known as "slow-start".

TCP was designed for terrestrial networks where packets of data travel shorter distances and not all the way to the geostationary orbit. Larger distances mean greater latency (600 ms or more for satellite links). Thus causes TCP to expect an acknowledgement before the round trip to the remote site is completed. As TCP was originally designed for low-latency terrestrial networks, it does not understand that a satellite is involved. The resulting network operates as if the satellite latency was caused by congestion. If uncorrected, this effect causes all packets over a satellite network to be sent at the slow-start rate.

2.2 CURRENT TRENDS
Advanced Satellite Internet Modems
The systems indoor unit (IDU) is a single-box broadband satellite Internet modem. The IDU is equipped with onboard TCP optimization and QoS (Quality of Service) capabilities, router and DNS.

The unit is centrally managed from Network Operations Center (NOC) which frees the users from periodic software and firmware updates. In fact, the IDU can also be managed remotely from our NOC for configuration changes, real-time monitoring and historical reporting.

Satellite Internet service is also available with a software load that can allow it to operate in site-to-site mode as opposed to its normal site-to-Internet mode. With this capability, two sites can be directly connected to each other over a single broadband satellite "hop".
Secure communications - 3DES Encryption
Satellite Internet provides data transmission through the space link. This medium is extremely secure compared to the typical terrestrial broadband connection. Basic encryption through the space segment is standard for every customer. For applications requiring end-to-end encryption, optional 3DES encryption across the satellite Internet space link is the most secure available, allowing the remote site(s) to connect to the hub over a secure 3DES VPN(Virtual Private Network) satellite link. 
Enforced Quality of Service (QoS) 
Satellite solutions enable our customers to have complete control over the networks they operate by using network-based QoS prioritization. QoS can be based on protocol type, source port number, destination port number, source IP address or destination IP address. This feature also provides class based queuing, which assigns a percentage of bandwidth to each class. The rate limiting allocates only the bandwidth that is needed to be used in the network to maximize resources for all end users.

Users are provided QoS levels that are customized to your unique needs, be it VoIP, video conferencing or streaming video. Most importantly, we can provide Committed Information Rates- the ability to dedicate bandwidth as required in order to support voice or other bandwidth critical services.
CHAPTER-3
IMPLEMENTATION
The objective of the IDS is to provide fast and economical Internet connectivity worldwide. IDS also facilitates Internet access to parts of the globe that have poor terrestrial connectivity.
3.1 DATA FLOW DIAGRAM
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Figure 3.1: Internet Delivery System (IDS) data flow
Internet Delivery System (IDS) in Figure 3.1 uses 
· multicast transmission to share channel bandwidth with users in many counties 

· caching  at both ends of the satellite to hide or avoid latency, in the form of large content warehouses and kiosks 

· automated monitoring of user behavior to dynamically create multicast push channels of content 

· proactive content refreshing that updates inconsistent cached documents before users request those documents

IDS achieves goal of providing fast and economical Internet connectivity worldwide 
by two means: 

· creating satellite-based wormholes, from content providers to geographically distant service providers, thus providing a fast path from one edge of the network to the other 

· caching content such as Hypertext Transfer Protocol(HTTP), File Transfer Protocol (FTP), NNTP, and streaming media at the content-provider end as well as the service-provider end, thus conserving bandwidth

The first design issue is to see overall system achieving a balance between the throughput of the terrestrial Internet connection going into the warehouse, the throughput of the warehouse itself, the throughput of the satellite link, the throughput of each kiosk, and the throughput of the connection between a kiosk and its end users. In addition, a balance among the number of end users, the number of kiosks, and the number of warehouses is required. 

A second issue is how to handle Web page misses as kiosks. If the kiosk has no terrestrial Internet connection, then these situations obviously must be satisfied over the satellite channel. This reduces the number of kiosks that a satellite link can handle. On the other hand, if the kiosk does have a terrestrial connection, an adaptive decision might be to choose the satellite over the terrestrial link if there is unused satellite capacity and if the performance of the territorial link is erratic. 

A third issue is how to handle Domain Name System (DNS) lookups. A DNS server is necessary at kiosks to avoid the delay of sending lookups over a satellite.  However, how should misses or lookups of invalidated entries in the kiosk's DNS server be handled? One option is for the DNS traffic to go over a terrestrial link at the kiosk, if one is available. An alternative is for the warehouse to multicast DNS entries to the kiosks, based on host names encountered in the logs transmitted from the kiosks to the warehouse. 

A fourth issue is fault tolerance. If a kiosk goes down and reboots, or a new kiosk is brought up, there must be a mechanism for that kiosk to obtain information missed during the failure. 

To identify which controls make sense, it is useful to look at the characteristics of Internet traffic. 
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Figure 3.2: Categorization of Internet traffic
Figure 3.2 is a taxonomy of traffic with six categories. Three of them represent Web pages: pages that are popular for months or longer pages that are popular for a short time and pages that are accessed only a few times. One of the facts known about this traffic is that most of the requests and most of the bytes transferred in client workloads come from a small number of servers. For example, in a study of proxy or client uniform resource locator (URL) reference traces from Digital Equipment Corporation, America Online, Boston University, Virginia Tech, a gateway to South Korea, and one high school, 80% to 95% of the total accesses went to 25% of the servers.

The next category of traffic in Figure 3.2 is push channels. This consists of a collection of media that a content provider assembles and distributes, for example using the proposed World Wide Web Consortium Information and Content Exchange protocol. The remaining two categories are real-time traffic. 
IDS treats Web content as composed of six traffic categories as categorized in Figure 3.2. These categories are summarized in Table 3.1 below.

	Traffic Definition
	IDS traffic category

	Web sites popular over long time
	A

	Publisher pushed
	B

	Automatically identified as hot Web sites
	C

	Real-time streaming
	D

	Kiosk unicast requests
	E

	Semi-real time
	F


Table 3.1: Internet Delivery System (IDS) traffic categories
In table 3.1,

· Type A traffic consists of HTTP Web content that is identified by a human operator as content that should remain popular over a long time (e.g., months).
· Type B traffic refers to HTTP Web content directly pushed into the warehouse by subscribing content providers.

· Type C traffic refers to the Web sites that are automatically identified as hot Web sites.

· Type D traffic refers to real-time streaming traffic.

· Type E traffic refers to unicast HTTP user request-reply traffic that passes though the kiosk and is not cached at the kiosk. The reply for a type E request is cached at the kiosk on its return path from the origin server. As requests for a particular URL accumulate at multiple kiosks, such a hot-spot URL is converted from type E to type C. 
· Type F traffic refers to semi-real-time reliable traffic such as financial quotes and NNTP.
CHAPTER 4
ARCHITECTURE DESIGN

The basic architecture behind intelligent control for a satellite fleet is to augment the routers at each end of a satellite link with a bank of network-attached servers that implement algorithms appropriate for the types of traffic carried over the links.

4.1 ARCHITECTURE
The architecture of warehouses and kiosks must be scalable: The number of servers, storage capacity, and throughput of warehouses and kiosks must scale as the number and bandwidth of satellite links, content providers, and end users grows. 
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Figure 4.1: Intelligent control resides in warehouses and kiosks

Figure 4.1 illustrates the generic architecture. Content providers are connected via the terrestrial Internet to a router inside a warehouse. 
The router also connects to a local area network that interconnects various servers. The router also connects to the earth station for the satellite. Within the footprint of the satellite are many ground stations, each connected to a router within a kiosk. The kiosk is similar to the warehouse in that it connects to a local area network that interconnects servers, and optionally, to a terrestrial Internet connection. The kiosk also acts as the head end for Internet service providers (ISPs) that provide network connections to end users. 
Intelligent controls reside in the warehouse and kiosk and are required to share limited satellite bandwidth among many users and to hide the quarter-second latency of a geosynchronous satellite. The controls are a distributed algorithm, in which part runs on warehouses and part runs on kiosks. All warehouses and kiosks must cooperate and must coordinate the use of satellite resources. Multicast groups are defined to allow communication between cooperating entities (e.g., between a warehouse and multiple kiosks). 

4.2 WORKING MODEL


Warehouse and Kiosk are the main two working models which are followed in Internet Delivery System. Working models provide the general idea about the working of Internet Delivery System.
4.2.1 WAREHOUSE MODULES
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Figure 4.2: Internet Delivery System (IDS) warehouse
Figure 4.2 shows the major components of the warehouse along with their interconnections.

The IDS warehouse is composed of four major components, 
(1) the cache subsystem, 

(2) the transmission subsystem, 

(3) the management subsystem, and 

(4) the database subsystem. 
The cache subsystem consists of a cluster of standard Web caches that communicate among each other using standard protocols such as Internet Cache Protocol (ICP). 
For the IDS prototype, we have a single Squid cache. The cache subsystem also consists of refresh and crawl modules that communicate with the Web cache(s) using HTTP and are responsible for proactively refreshing and crawling newly created content from origin Web servers. 
The transmission subsystem contains scheduling and gathering modules. 

These modules perform the following functions: 

· obtain from the database subsystem lists of URLs belonging to content of types A and C that must be transmitted 

· obtain objects corresponding to the URLs from the Web cache 

· append a bit map denoting kiosks that subscribe to the channel with each URL to the corresponding object 

· construct object bundles sized for optimal transmission 

· transfer the bundles to the transmitter
The management subsystem is a Web-based graphical front end that communicates with the database subsystem and provides the warehouse operator with a tool to perform the following types of activities: 

· add popular content to the warehouse.
· create channels and manually classify content into channels.
The database subsystem consists of the relational database, the Y module, and the mapper. The relational database contains persistent information about the content stored in the warehouse Web cache as well as URL hit statistics and channel and subscription information. The module performs three major tasks:

· It periodically requests per-URL hit statistics for ty content stored in the Web caches of all kiosks. 

· Based on thresholds set at the warehouse, it converts a subset of E content to C. 

· It automatically channelizes the newly converted content into the channels available at the warehouse.
4.2.2 KIOSK MODULES
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Figure 4.3: Internet Delivery System (IDS) kiosk
Figure 4.3 shows the major components of the kiosk along with their interconnections.

Like the warehouse, the IDS kiosk is also composed of four major components: 

(1) the cache subsystem, 

(2) the transmission subsystem, 

(3) the management subsystem, and 

(4) the database subsystem. 

The cache subsystem at the kiosk consists of a cluster of standard Web caches, a layer-4 switch, and a log module. The cache cluster at the kiosk is identical to the one at the warehouse in all respects except one: the Web cache(s) at the kiosk are equipped to accept an HTTP push. The HTTP push method enables the kiosk to directly push multicast Web content received from the warehouse into the kiosk cache(s). 
For the IDS prototype, we have a single Squid cache at the kiosk. The kiosk Web cache(s) are connected to the rest of kiosk network through a layer-4 switch. The layer-4 switch at the kiosk is configured to redirect all user HTTP-based traffic transparently to the Web cache(s). The log module accepts log data from the Web cache and inserts hit-metering data into the database subsystem.

The transmission subsystem at the kiosk contains a receiver module and several push clients. The receiver module performs the following functions: 

· receives Multicast File Transfer Protocol bundles 

· takes the bundles apart into separate HTTP objects 

· filters out objects that do not belong to channels subscribed at the kiosk by inspecting associated bit maps 

· passes the rest of the objects along with their URLs to the push clients

The management subsystem at the kiosk is a Web-based graphical front end that communicates with the database subsystem and provides the kiosk operator with a tool to perform the following types of activities: 

· subscribing to the channels made available by the warehouse 

· blocking specific URLs from being pushed into the kiosk Web cache 

· Configuring system operational parameters.
The database subsystem consists of the relational database and the Y module. The relational database contains persistent information about the content stored in the kiosk Web cache as well as URL hit statistics and channel and subscription information. The Y module at the kiosk transmits per-URL hit statistics for content stored in its Web cache when requested to do so by the warehouse.                                 
4.2.3 BEAM SPOTS OF A SATELLITE
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Figure 4.4: Beam Scanning by Active Phase Array Antenna (APAA)
Figure 4.4 shows the Beam Scanning by Active Phase Array Antenna where antenna’s will emit beams ranging from 100 to 1000 kilometers range into to earth.
· A spot beam is a satellite beam which is focused on a relatively small portion of the earths surface.
· It may require 20-30 typical spot beams to provide coverage of the entire United States.
· The coverage area of a beam on the Earth is referred to as the footprint.
· Spot beams are also referred to as narrow beams.
· The opposite of a spot beam is a broad beam.

4.3 UTILITIES
· Satellite Internet is perfect for homes, small businesses, and everyone else who wants unprecedented access and connectivity to the web.
· The service can be available almost all around the world, in places that cable and DSL simply can't reach. No matter where you happen to live, no matter how far out into the wilds your home is, you will have access to satellite high speed Internet. The only thing you need is to have a clear view of the sky for the satellite receiver. You don't have to rely on cables making it all the way out to your house, as you would have to with broadband.
· With dial up, you have to login and wait for access to the Internet. Sometimes, the connection doesn't work and you have to continue trying to access the Internet. This is a frustrating chore on the best of days. If you have to do business on the web, it becomes a nightmare can cost you business.
· Satellite Internet uses state of the art technology, which means they are always on the cutting edge. Yet, the equipment is familiar and easy to use. You won't have any trouble using your satellite Internet, as it is compatible with all types of computers.
· Satellite Internet also has a much higher availability rate than cable or DSL. Satellite Internet can be received anywhere in the United States, no matter the terrain. Mountainous and other remote regions are unable to receive cable and DSL Internet because it can be impossible to run the cables to people's homes due to the difficult landscape. Satellite Internet is also available for ships at sea, where any other kind of Internet access is not possible.
· No land line phone connection needed to access internet.
CHAPTER 5

APPLICATION DOMAIN
The application domain tells which is the platform we are using and where exactly the technology been applied. The application area mentioned below clearly explains where the technology is implemented.   
5.1 APPLICATION AREAS

Satellite technologies are uniquely poised to address some of the key challenges that must be met for the Internet to continue its rapid expansion and advancement -- specifically,
· High-speed Internet access for rural and remote areas.
· Distribution and delivery of media-rich content and tight integration with existing technologies.
· A variety of Internet-based applications including high-speed access, IP Multicasting, satellite caching, Ka-band/Ku-band systems, content delivery and distribution, the future broadband systems, satellite-based intranets, VoIP.
· Advanced Electronic Learning (e-Learning).

· Advanced Telemedicine.

· IT Agriculture.

CHAPTER 6
RESEARCH AND DEVELOPMENT

The research of advanced technologies helps to overcome the drawbacks of the existing devices. The implementation of the new techniques in the devices makes usage of the advanced devices in environment efficiently.

6.1 SCOPE
Scope of Satellite internet is wide.
· Internet service can be provided to the areas where no cable connection can be given.

· Fairly decent upload and download speed.

· Latency is reducing day by day, suiting realtime services.
6.2 STATISTICAL DETAILS
Statistics from the Wildblue Technology as given in Figure 6.1 shows that it has went through a period from November of 2006 through the spring of 2007 where performance was degraded mainly because of the bad weather, but performance has stabilized again as of this summer of 2007 and is pretty reliably fast by fall. 
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Figure 6.1: Statistical details
CHAPTER 7
CONCLUSION


Conclusion summarizes the main theme of the topic and best describes the overall opinion about the topic.

7.1 CONCLUSION
Satellite Internet promise a new era of global connectivity, but also present new challenges to common Internet applications. Many popular Internet applications perform to user expectation over satellite networks, such as video teleconferencing, bulk data transfer, background electronic mail, and non-real-time information dissemination. Some other applications, especially highly interactive applications such as Web browsing, do suffer from the inefficiencies of the current TCP standard over high-bandwidth long-latency links.   

However, performance of these applications can be improved by utilizing many of the techniques. In the long term, further improvements can be made at the protocol level by extending the current TCP standard, although much work needs to be done on possible extensions to ensure that they do not negatively affect the Internet as a whole.
7.2  FUTURE OF TECHNOLOGY
Future commercial releases of IDS will add functionality to provide the following:
· Content-provider-based push of Web content into the warehouse Web cache. IDS modules within the warehouse as well as the content provider will be developed to implement this feature. 

· A transport and proxy for real-time streaming traffic within IDS. 

· Improved Security and Quality Of Service (QoS) for all traffic flowing through IDS. 

· Improved IPoS.
· Information mined from warehouse and kiosk databases to content providers and service providers.
Some of the future launches implementing some of these features are
· W3B: Due for launch in second half 2010, Designed for an operational lifetime of 15 years, W3B will offer significant flexibility to operate a wide range of services from TV broadcasting to professional data networks and broadband access.

· KA-SAT: Scheduled for launch in third quarter 2010, making it the most advanced multi-spot satellite designed in the world to date.
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