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INTRODUCTION

This is one of a series of notes in FAQ format which attempts to explain Telecoms and Data issues both generally and specifically within the context of the Docklands Business Centre, and the similar Birmingham based Park Business Centre. 

The Internet and various other new technologies have made high bandwidth data communications a subject which many people and businesses find interesting, whilst for some it is a crucial part of their business.  As with all technical areas, acronyms and jargon feature strongly.  The Costs and Performance of different ‘solutions’ vary widely.  In these circumstances, understanding the issues is essential.

We hope you find this note useful.

What is Data Traffic?

For the purposes of this note, Data Traffic means sending and receiving information in electronic data formats between your office and remote locations.  This normally means over shared or private telephone lines or other wires, although there is increasing interest in wireless (radio) technology.

In recent years, there has been an enormous amount of research done into increasing the rate at which this information can be sent over ordinary phone lines and otherwise.  These efforts are all concerned with achieving better Bandwidth.  (See other Hastingwood FAQ’s for definitions of some key terminology).

Give Me a Brief Overview.

In the beginning there were simple old telephones, (frequently now referred to as POTS, plain old telephone system).  Voice transmissions can be carried comfortably within a 4K Bandwidth.  The first Data transmissions were via the Telegraph (using Morse Code) – that was really slow – but then Telex was developed.  This used the same telephone wires as Voice but only a fraction of the available bandwidth for long distance transmissions, mainly because all messages were printed on line by the old TTY or Teletype printers.

Then Fax machines were invented – about 20 years ago.  These machines are like Telexes but incorporate a scanner and a faster printing module.  Some feature electronic storage so that printing can be done off line and input scanniong can be divorced from the slower sending process.  These devices have evolved over the years so that the current Group 3 machines can operate at up to 14.4K.  This is more than Voice needs but it was found that ordinary phone lines and exchange equipment would carry this traffic without modification.  

Meanwhile, the first direct Computer to Computer data communications over telephone lines were set up with Modems.  The first Modems ran at typically less than 10K, but gradually the limit was increased to 28.8K and then to 33.6K.  Finally, new standards, data compression and built in error correction methods allowed Modems to achieve 56K over telephone lines which for technical reasons now represents an upper limit.  In fact, very few conventional telephone lines can support the best possible levels of performance.

So, for more speed, new approaches are necessary.  One is to use special forms of Modem at each end of the phone line (including the exchange – 56K transmissions do not involve special exchange equipment).  Variations on this theme include ISDN, ADSL, and other similar technologies.  The alternative approach is to replace the shared network phone connections with dedicated place-to-place wires which either belong to or are leased by the parties concerned.  These are normally termed ‘Leased Lines’.

A variety of technical protocols apply to all this, but an International Committee has been established to impose world wide standards so that both equipment and connections work across national boundaries.  An equivalent world wide organisation shares the tolls raised on all international and transferred traffic which may be passed from one carrier to another.  One voice call or data connection may, unknown to the users, pass through parts of the Telecoms Network owned by say 5 different Operators, all of whom share the revenue generated by the call.

Telecom or Internet?

The present technologies, products and services which attempt to get business from this market have approached it from one of two directions.

On the one hand, there are traditional telephone companies (Telcos) and their suppliers.  These have many years experience of providing voice oriented services with centralised technology and high standards of reliability but low levels of aspiration.  In this market, nothing very much changes quickly, prices are relatively stable, and performance levels decline as manpower is reduced and Provider diversity increases. 

On the other hand, there are the Computer based companies now providing (amongst many other things) the Internet system.  They have traditions of decentralised technology, rapid innovation, relatively low reliability and constant change.  Price/performance levels change rapidly, the technology changes frequently, and although hardware and software is really very cheap, it has to be changed every few years.  In brief, you get a lot for what you pay, but it doesn’t last very long.

Telcos have an established customer base and they own the phone lines.  Internet companies have the brains but little tradition.  Their products are not as ‘User Friendly’ as telephones and service levels are much lower than Telcos can get away with.  But they do have the Internet, and this is a very cheap way of moving vast amounts of data around – plus, for many applications, it has the benefit of all being in computer formats also.

Internet Solutions effectively piggy back on Telecom facilities to make the final connection to the User premises, but otherwise use their own data ‘backbone’.  This backbone has enormous built in storage resources, and so there can be (and almost always there actually is) a gap between a message or data being sent (triggered by the Sender) and it getting to its final destination (triggered by the Recipient).  Telco solutions have the potential to operate in real time, with dial up access temporarily putting the Sender and Receiver in direct contact.  Having said that, Telco solutions are frequently employed for Internet Access and e mail correspondence, because at the low data rate ends of the market they are the cheapest and most convenient connections.

So, should you approach your own data transmission needs from a Telco or Internet point of view?  It all depends.

Connections:  What Are the Key Parameters?

There are three.

Cost.  Costs are split into several types.  There are the Initial Costs, typically line installation and equipment purchase (modems or terminal adaptors etc.)  Then there are Fixed Running Costs (line rental, equipment maintenance).  Finally, there are Variable Running Costs, mainly call charges (when applicable).  These all vary depending upon both the Supplier and the application.

Security of Supply.  Some applications demand guaranteed connection on demand, others can cope with ‘any time today’ type performance.

Instantaneous Bandwidth.  Again, some applications intrinsically need high bandwidth, such as video conferencing or real time data processing.  Others simply need to obtain or send small amounts of data whenever it is convenient.

The answers to the questions of what Cost/Supply/Instantaneous Bandwidth are needed should determine what solution is best for you.

What Services Carry Data Traffic?

These are the ones that you will normally encounter:

POTS.

ISDN2

Cable

ADSL

LEASED LINES (T1, E1 etc.)

Some of these Services are available from a number of sources.

What are the Key Characteristics of Each?

Note:  All Services have initial Installation or Set Up charges.

Note:  Service bandwidths are normally quoted in bps (bits per second).  Depending upon the signal protocols employed, it takes about 10 bps to transmit 1 byte, the unit of Computer memory and data storage.


POTS.

Supplied By - Telcos like BT or ntl.  Call charges can vary by substituting cheaper ‘Providers’ who still use much of the same network infrastructure.  Line hire charges payable.  Call charges normally payable.

Connection Type – Network, Dial Up

Bandwidth Available – up to 56K, local conditions permitting.  Slightly asymmetric in that max. Upload speeds are less, typically 33K.

Used By – Fax machines, Computers via Analogue Modems.

Presentation – Ordinary copper pair wiring, terminated in an LJU (Line Jack Unit).

Service Standards – Poor by standards of other services.

DBC and PBC – we supply POTS Services via state of the art INDeX Switches and with 3 Providers (BT, ntl and Telia) in order to maximise resilience and bargaining power.

ISDN2

Supplied By – BT.   Line hire charges payable.  Call charges payable.  International call charges extortionate.

Connection Type – Network, Dial Up

Bandwidth Available – 64K per channel, 2 channels can be ‘bonded’ to provide 128K (depending upon the User Terminal Adaptor employed).  Unusually, more channels can be bonded – the technology is ‘scalable’.  Call Charges are per channel employed.  Bandwidth is symmetric (same for Uploads and Downloads).

Used By –Computers via Terminal Adaptors.  Most TA’s can break out  POTS ports for Voiced telephones and Fax machines to be connected to ISDN lines, but this is a high cost way of obtaining these services.

Presentation – RJ45 (same as modern Computer LAN termination).

Service Standards – Good.

DBC and PBC  – we supply ISDN2 Services via our Index  Switches to the BT technical standard, but using other bandwidth.

Cable

Supplied By – Cable Co, e.g. ntl, Telewest.   Line hire charges payable.  Call charges payable. 

Connection Type – Network, Dial Up

Bandwidth Available – Variable.  Bandwidth is symmetric (same for Uploads and Downloads).  Cable has the ability to make high bandwidth (1M or more) available as happens in the USA, but have not exploited this in the UK to any extent.

Used By –Computers via Analogue Modems (56K) or Cable Modems (up to 1M).

Presentation – Varies – LJU or RJ45

Service Standards – Poor by standards of other services.

DBC – we do not supply Cable connections.  

ADSL

Supplied By – BT (and their wholesalers, but the service is BT in terms of hardware in almost all cases).   Line hire charges payable.  Fixed Rental, no call charges. 

Connection Type – Point to Point, Always On Internet Access

Bandwidth Available – Variable.  Bandwidth is very asymmetric  eg 1M Downloads, 128K Uploads

Used By –Computers via ADSL Terminal Adaptor.

Presentation –RJ45

Service Standards – Poor.

 
DBC and PBC – we cannot supply ADSL connections, but authorise BT supplies.  

LEASED LINES (T1, E1 etc.)

Supplied By – BT and other Telcos and also Internet Service Providers. Fixed Rental, no call charges. Rentals very expensive compared to POTS Network connections.

Connection Type – Point to Point, Always On Internet Access if required.

Bandwidth Available – Variable, typically 128K to 2M.  Bandwidth is symmetric

Used By –Computers via Terminal Adaptor.

Presentation –RJ45

Service Standards – Good.

DBC – we provide both Dedicated line and Shared Bandwidth via Demon, ourISP.


PBC – under review.

What is Best For Me?

A Cost Comparison spreadsheet is available which attempts the nearly impossible task of summarising the options on one piece of paper (request via the Management Office at DBC or PBC).

The following general conclusions are reasonably safe:

If you normally use the Internet to send and receive e mails and for occasional browsing:  POTS

Most people in this category actually spend more time reading or browsing than actually shifting data.

At DBC rates, a User spending 4 hours per week connected would have a total annual cost (including line rental and installation charges) of about £500.  At 20 hours per week, this increases to about £1,750, but at these levels a faster connection is indicated.

If you send or receive large data files (graphics or databases) but only several times per week:  ISDN2 or maybe ADSL.

A 4 hours per week ISDN2 DBC connection would cost about £720 pa and would shift a maximum of 160MB in that time.  Increasing connection time to 20 hours per week costs £1,960 and moves 800MB per week.

ADSL costs the same however much you use it, £1,600 pa. for a LAN connection.  A 20 hours per week utilisation will transfer 1500MB if the Contention ratios are kept within BT guidelines (by BT).  

Thus towards the upper ranges of traffic, ADSL is cheaper (and is normally quicker) than ISDN2.

For traffic levels above this range, say more than 2,000 MB per week, OR if service levels are crucial OR if BT cannot or will not deliver the ADSL service, some form of Leased Line capacity is preferable.

At DBC a shared 512K service (symmetrical and normally faster than 512K because of ‘burst capability’) costs about £1700 pa and will shift 5 times as much data per hour as a typical BT ADSL service.

Note:  All the details given in this note come from a hopefully well informed but definitely personal view.  The subject matter is complex and far more detailed than can be usefully summarised and presented in a short memorandum.  Readers are urged to carry out their own research before making planning or spending decisions.
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