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Ship shore data communications
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There are a bewildering array of products on the market to help you minimise the cost of ship shore data communication, including message compression, tools to prevent data being sent twice, and internet optimising tools. Keith Forward reviews the latest 

BODY

Much attention is given to the compression of data, processing documents and image files so they use the minimum data possible, to reduce the ship shore communications cost. 

The choice is not whether to compress, but how well and how easily it can be achieved.

Much of the compression software used today is still based on programmes / algorithms written in the seventies (e.g. the one used for zip files). 

However the latest compression technology (e.g. ace or rar files) can be 10%-20% better. 

It is worth asking your software provider whether their “advanced” compression algorithms are old or new. 

How compression is managed will depend on the software provider – if they have integrated the compression into the communications software in a clever way so that the user does not have to worry about it.

Modern software tools can automatically work this out, with different tools for text files, image files, word documents and databases. For example a .bmp image file would be automatically converted to a .jpg. 

The way data is compressed is very different for a text file or database, where the final version needs to be identical to the original version, and for images, where it is not so important. 

Sometimes even higher compression can be achieved by losing some of the quality; of course this depends on the application.

But note – there is no point in compressing data twice. Sending compressed files (eg .zips and .jpgs) through further compression will not make the file any smaller and may even make it bigger.
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Compression over satcoms

Inmarsat recently announced it was introducing an automatic compression service into its Fleet 33 terminal. 

This is completely transparent to the user, incorporated into the hardware inside the terminal, and completely free. 

It can achieve a compression rate of up to around seven times, and therefore can increase the data throughput rate by the same amount.

This is similar in a way to a modern fax machine, that automatically compresses the image data from the pages you are sending before transmitting it down the phone line. 

A similar fax machine at the other end performs the decompression and reproduces the original.

With Inmarsat’s service it is the modem inside the Nera terminal box that compresses the data and the LESO that decompresses it before sending it on to its destination. 

Thus the data transfer rate is optimized over the expensive and relatively slow satellite connection.

The key point to note with this service is that firstly it employs a “best fit” compression algorithm that does a good job for the majority of applications but will not be optimal for all kinds of data, and that secondly it cannot achieve any significant improvement if the data has already been compressed.

Globalstar and Iridium are both capable of supporting integrated software compression to achieve higher data throughput. 

According to Globalstar, data rates of up to eight times higher have been achieved, magnifying the standard 9.6kbit/s channel up to something like the 64kbit/s of Inmarsat high-speed data. 

Similarly the Iridium 2.4kbit/s channel would be increased to 19.6kbit/s, although in practice the effective rate would be less.

Globalstar is planning to introduce its own software-based service in the next few weeks. 

This will use a third party compression tool, marketed as an integrated part of the monthly service package to customers, and will probably incur a nominal flat-rate monthly fee. 

It will use software onboard the vessel and on a dedicated server maintained by the service provider.

The software approach can be more adaptive to different situations. 

According to Mac Jeffery at Globalstar, “The system will allow users to configure it to their own specific compression requirements. 

“In general, it will analyze all e-mail to compress only those messages and files that can benefit from compression, avoiding the situation where compression can occasionally actually increase a file size.”

Globalstar finds that there is a lot of demand for channel optimisation.

“Interestingly, the dealers who are by far the most active in marketing these services are our maritime resellers. In at least one case, the reseller packages the service with their own maritime antenna, designed specifically for Globalstar,” commented Mr. Jeffery.

This reseller also markets a multi-channel unit that bundles together 6 data channels (i.e. 6 separate phone lines) for an uncompressed data rate of 54kbit/s capable of rising to over 400kbit/s at the highest compression ratios. 

This is another way of increasing capacity, but will of course incur corresponding charges, with the user paying for each phone line.

KVH Industries meanwhile offers a third party “on the fly” software compression solution designed for Inmarsat Mini-M and Fleet. 

Using “Velocity Acceleration”, KVH claims a standard 64kbit/s channel can be boosted to over 300kbit/s, depending on the type of data of course. 

This means, for example, a 105kB email with text attachment can be downloaded for $0.83 over MPDS (compared to around $2.83 according to recent prices from a major LESO).

The software is compatible with KVH’s Tracphone and TracNet products, and is available as a free upgrade for any Inmarsat equipment owner who activates their Inmarsat service through the “Inmarsat Airtime by KVH” program.
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Onboard e-mail

There are many shipping specific email optimisation solutions offered by all the major LESOs and communications providers, both “free” (tied to airtime contracts), and on a subscription basis. 

Increasingly the standard features of both include such “advanced” functionality as duplex (two-way) transmission, crash recovery, virus scanning, mail filtering and of course compression.

For instance, Telenor’s E-Mail Advanced features automatic batching and compressing for send and receive, both onboard the vessel and at the hub, and new messages are downloaded using a full duplex connection.

Stratos integrates messaging and information services such as weather mapping and forecasting into its StratosOne solution. 

Users can have a single message delivered to multiple recipients as an email, telex or fax and compression, duplex and a satellite-optimized protocol reduces costs.

TeamTalk Satellite is about to launch a new product, Super-Hub Pro 2004. This will feature improved filtering so that large or unwanted messages are not sent to the ship automatically, anti-spam capabilities, and an option to remove rich text formatting to reduce message size.
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Preventing repeat data

Seawave has a proprietary method for transferring data called TTS (Throughput Technology Software). 

In addition to call recovery and mail filtering, TTS employs a combination of prevention of unwanted or repeat data and compression to achieve greater savings.

According to Lawrence Zevon, Seawave’s technical product manager, “While compression itself is important, preventing unwanted transmissions, repeat transmissions and making full use of available resources is perhaps even more important. 

“Prevention coupled with superior compression remains the best approach to reducing costs. TTS is a combination of prevention, MIME separation/encoding/compression and taking full advantage of available bandwidth.”

MIME (Multipurpose Internet Mail Extensions) can be used to add HTML web content and formatting to messages, including images and hypertext links to web pages. 

This can often add unnecessary bulk to a simple message, improving appearance but not adding to the content of the message.

TTS will separate out unnecessary content, stripping it of HTML, while giving the user the option of downloading anything he needs. 

Thus images and formatting will be removed, while attachments will at first be indicated by name only, and downloaded on request. 

The remaining useful information is separated into different categories and compressed using the best method.

Further benefits of the Seawave system come from the ability to download several files or parts of files at the same time. 

This is especially useful when downloading data over the internet or an external network where the speed is less than the capacity of the satellite channel. 

Thus opening several parallel downloads can help to use the available bandwidth to the full.

Dualog has a similar opinion. 

“Compression of data is only one necessary condition to fulfil in order to be a service provider in the maritime data communications market,” the company says.  

“You should give preference to the systems’ total ability to create value for the customer – and in this view, the compression methods are only a minor necessary but not a sufficient part.”

Dualog’s compression and data reduction methods depend on message size and content, with a special method being used on very small messages being transferred via Inmarsat C. However it is the ability to control filtering of messages that is seen as most important. 

An administrator can choose which communications carriers are allowed, who can send messages and the maximum size of messages that each user is allowed.

“Using these options, the company may save large communication costs, avoid spam and nevertheless keep an open ‘channel’ from shore,” the company says. 
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Packet data overhead

Packet data, the method used for communication over the internet and computer networks, is more reliable than normal “circuit-switched” data transfer – because if the transmission is broken, you can carry on where you left off. 

But putting data into packets adds a 15 per cent overhead to the amount of data you send. 

SMTP (a packet data protocol for mail transfer) for example can add another 40% - 50% on top of the actual useful data. 

The Inmarsat MPDS service, which sends data in packets, is optimised for satellite use and overcomes some of these drawbacks, but only for the satellite segment. 

Any data received from the internet or any external network will still be using standard TCP/IP protocols and therefore prone to these 15 per cent overheads. 

While MPDS can control costs through the pay-by-data tariff, reducing data overheads is still an essential factor for making common data services such as access to the company computer network (LAN), accessing chart updates or equipment monitoring.
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Expand Networks

Expand Networks has developed a system for data compression and connection speed optimisation, which involve two hardware boxes at each end of the link. The box on the sending end analyse the data content of the transmission and performs the most effective compression; the box on the receive end unravels it. 

Expand’s product, Accelerator, was developed in Israel in the late ‘90s in response to the growing demands placed on company networks and a perceived gap in the market for network optimization solutions. 

It is already in use over Inmarsat in the airline sector and is marketed by EMS Technologies as part of its Cabin Network Xcelerator product that optimizes email and Internet access over the Swift 64 Inmarsat service for aviation.

It works in two stages, first identifying the type of information being sent and compressing it in various ways, then applying selective caching technology to eliminate the resending of duplicate data. 

In the first stage Accelerator separates out different types of data using an intrinsic understanding of the more common data formats. 

This analysis is then used to reduce the size of the headers found in each packet of data by removing repetitive and redundant information. The remaining data is then compressed using the appropriate algorithm for each kind of data.

The second stage occurs when data is received at the other end of the link for the first time. 

Any information that is likely to be needed again is cached and then if it occurs in a subsequent message just a short reference to that block of data needs to be sent. 

The cached data may be a full object such as an entire GIF file, a partial object such as a colour palette of a GIF file, common JavaScript code that appears in HTML pages, or a bitmap that is being repeatedly sent.

This two-stage approach can reduce data exchange for a company wide area network by an average of 300% - 400%, the benefit depending on the application involved. 

E-mail typically gains about a 400% reduction, and these figures are supported by several hundred organisations worldwide, including Motorola, Texas Instruments and the US Department of Defence.

Another benefit over traditional compression solutions is the reduction of latency, the time delay between sending and receiving data. 

Latency can be disastrous for some applications, e.g. videoconferencing or computer network access. It can be caused by the need to wait for a block of data before performing compression, or by unnecessarily trying to compress already compressed data.

Expand can reduce latency by fragmenting large packets that cause subsequent data to be delayed. 

The company also says that the introduction of an Accelerator also reduces latency from other causes, since queue sizes are reduced because fewer packets are travelling over the network. 

Pre-compressed files are treated as a special case and optimised for faster delivery.
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Shipboard internet access

Although most ship operators think that the best way to minimise shipboard Internet costs is not to use it, the range of solutions for optimising satellite communications is increasing to the point where the Internet for seafarers can be cost effective for some applications.

Using an internet-based email account, for example, can mean better control over messages and attachments. 

Users do not have to download an entire mailbox as with applications such as Microsoft Outlook, but can choose whether to download an individual message or an attached file after seeing its description and size.

Another application that can benefit is connection of the vessel to the company WAN (wide area network). 

With MPDS charge-by-data and a network optimisation solution such as that by Expand Networks (described above), this could be become a more constant feature, opening up a wide range of applications.

Although most of the tools used for optimizing email access can readily be adapted for web surfing, there are some characteristics of the internet that can be taken advantage of to achieve cost savings and better performance. 

Most important is the ability to cache repeated data – storing, for example, an image that appears on every page of a website on the PC so you don’t have to keep downloading it. 

Internet explorer does this and will save copies of the sites you visit so that it is not necessary to download each page at every visit unless it has changed.

Since most onboard use consists of visiting the same few sites this can be a successful method. 

Even better is to take advantage of the knowledge of which sites you will be visiting and use a land-based server to pre-download and compress the data before sending it onto the vessel. A mixture of both methods will realise substantial savings.

Maricom’s Office Connect is primarily an email server and uses all the usual buzzwords, compression, call recovery and so on, but it can also be used as an offline file server or web server. 

Thus a company can store a compressed copy or “mirror” of files and websites that it needs onboard, and view them using a standard satellite connection. 

Another option is to use Maricom’s server to host a mirror of the company Intranet, again compressed, and to access it from the ship either interactively or by downloading a selective update of any changes at regular intervals. 

Although Maricom does not see any demand for these services yet, the functionality is ready and waiting for customers.

KDDI runs a dedicated web server that vessels can use for free to access the Internet – you just have to pay for the satellite call to Japan. 

This SatWeb-28 service aims to deliver a more stable and smoother online experience than is possible using a normal internet connection through an ISP.

This is achieved by compressing text and images, and caching frequently accessed content on a web gateway server so that it can be downloaded more quickly. 

KDDI has set up a portal site with information on using the service, weather charts and web links.

However despite the services available to improve access from vessels, the prevailing feeling is still that web surfing is prohibitively expensive and that costs are hard to quantify in advance. 

According to Worldlink, internet access onboard vessels will not happen with MPDS, but will only happen when VSAT like tariffs are available from Inmarsat.

“If you consider downloading the CNN front page is 200-300 kilobytes that’s about $12.0 at current going rates for MPDS,” comments Asad Salameh, CEO of World-Link.

“No compression or caching is going to reduce this number enough so that a crew member can relax on the internet. Even though World-Link has demonstrated video conferencing over MPDS, it remains a luxury that crew can not afford at this time.”

Mr. Salameh sees the VSAT rates and aggressive offers arriving to the market place as very interesting for ship owners and managers.  

“Once global coverage is nailed down, a few systems deployed, and experience gained in this new comer to the maritime industry, we might be pleasantly surprised by the market uptake,” he continued.

“Demand on data transfer is going to continue to grow and the ship will eventually have a high speed link to the office; at that juncture Inmarsat ISDN rates (Fleet & B) will have to match those of VSAT. 

“We know that the market likes predictability very much, and a flat monthly communications cost is a welcome sign. We hope Inmarsat is reading.”
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