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About this guide

This documentexplains howto design, install and commission a new Econet

network. All aspects of installation are covered, including howto test an existing

network. Examples of test procedures and expected readings are given along with

simple examples of the way data is handled by the computer.

Chapters | to 3 give a general overview of Econetinstallations, and how to plan the

network.

Chapters 4 to 9 give a more detailed breakdown of Econet network components.

These chapters are for information only; you are advised to seek further advice and

professional assistance from your local network support agency.

Chapters 10 to 13 give a general overview of how to install and test an Econet

network, how to get it up and running and how to expand your network. Again, you

are advised to seek professional assistance from yourlocal network support agency

rather than attemptto do this yourself.

Where appropriate, reference is made within this guide to a selection ofthird party

products and their suppliers.

Conventions used

Certain conventions are usedin this guide:

Typefaces

Courier type is used for the text of example files and commands.Since all

characters are the same width in Courier, this makes it easier for you to tell where

there should be spaces.

Bold Couriertype is used in some examples to show input from the user.It is

also used in some examplesto highlight items in the computer output.

a vii

=

«



Finding out more

Command syntax

Special symbols are used whendefining the syntax for commands:

@ Italics indicate an actual value. For example, fi 1ename meansanactual

filenameis, or should be, supplied.

e Braces indicates that the item enclosed is optional. For example, [d] shows

that you may omitthe letter ‘d’, and [da] means that you may omit the value

‘d.

Finding out more

For details of how to set up and maintain your computer,refer to the User Guide or

Welcome Guide supplied with your computer.For details on the use of your computer

andofits application suite, refer to the guides supplied withit.

Reader comments

If you have any comments onthis guide, please complete the form at the back of

the manual and sendit to the address given there.

viii
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Understanding network design

Designing andinstalling a network requires quite a lot of expertise and knowledge,

both technical and practical. You are strongly advised to get your local network

support agency to do this work for you, as they have the necessary skills to ensure

that your network runsas quickly, reliably and efficiently as possible.

The rest of this chapterwill help you to understand the choices available, to

provide the information that your dealer will need, and hence mutually to reach a

sensible decision on the layout and future development of your Econet network.It

also tells you what limitations there are, should you decide to have stations or

cabling added to existing installations.

Whatis a network?

A networkis a chain of interconnected computers whichare able to load and save

data from a shared storage resource, a file server. A network allows the computers

to communicate with each other, and to share resources, such asprinters.

A file server provides a central storage facility for programs anddatafiles for the

network, and runsthe softwareutilities which control the network.

On an Econet network:

e Network stations are connected via socket boxes to a permanently-installed

cable.

e@ Programs and data pass along the network cable in the form ofelectrical

signals which are synchronised by the networkclock.

@ Whenelectrical signals are transmitted along a cable, they can bereflected at

the endsof the cable. Thesereflections can interfere with the main signal. To

prevent thesereflections, terminators mustbefitted at each end ofthe cable.

BBC ModelB, Master 128, Master Compact and Archimedes computers which have

beenfitted with an Econetinterface can happily co-exist on an Econet network.

Note that computers which are attached to a network and sharing network

facilities, have a variety of names; they are commonly called network stations,

workstations, network terminals and client machines.



What you needto set up an Econet network

This documentcovers Econet, Acorn’s own network system.If you are planning to
expand an existing Econet network, you should consider Acorn’s current
networking strategy, Acorn Universal Network (AUN). AUN supports both Econet
and Ethernet(the network industry standard), and runs more quickly and

efficiently than Econet.

Whatyouneed to set up an Econet network

To set up a single segment Econet network, you need

network cable

network clock

two terminators

a file server

network stations (computers)

connection points for network stations.

Acorn produces EconetStarter Kits. The current Acorn EconetStarter Kit

comprises S] Research components:

@ anSjJ Research Econet clock

two SJ Research terminators

two SJ Research twin socket boxes

a plastic IDC insertion tool

an installation kit for the SJ Research clock comprising:

@ two secure terminator boxes

@ asplit socket box.

The previous Acorn EconetStarter Kit comprised:

an Acorn Econet clock

two Acorn terminators

three Acorn twin socket boxes

two Econetdrop leads

a plastic IDC insertion tool.

Bothkits allow a total of 6 machines to be connected to the network. The SJ
Research split socket box provides the samefunctionality as two Acorn twin socket
boxes and two Econetdropleads.

The current Econetsocketkit containsfive SJ Research twin socket boxes providing

connection points for ten machines.
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Understanding network design

Whatyou might like to add to make your network moreuseful

As your network develops you may wish to add other sharedfacilities such as:

@ aprinter server

e@ bridges.

A printerserverallows a computeron the networkto print text or graphics to paper.
All the computers which are connected to the network canusethisfacility.

Bridges are used to connect separate networks on the samesite, and one or more
are required when a network needs to be extended beyond 500m. Thebridgeis
transparentto the user and allows programs,data, file servers and printers to be
shared by computers on other networks. Up to 127 Econet networks may be
connectedin this way.



What you mightlike to add to make your network more useful
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2 Planning the network

An Econet network comprises one or more network segments, each of which may

be up to 500m in length.

There are a numberof ways to implement an Econet network, depending on the

size and layout or topology of the networkto be installed. Econetinstallations can

be classified into two typical types:

e A network of up to 500 metres in length (a single segment network)

@ Anextensive campus network (an extensive network comprising more than
one network segment).

Single segment networks

A single segment networkis suitable for networks up to 500 metresin length. Figure

2.1: Typical single segment network configuration shows a single network configuration,

comprising permanentuncutcabling, socket boxes, terminators and a clock box.

Conceptually, all networks should be made from this baseinstallation:

Trunking

(Cable run inside)

250m maximum  

Socket boxes

Terminator

   
Econetstations Econetstations

Figure 2.1: Typical single segment network configuration

Up to 254 stations may be connected to a single segment network.

A terminator box is required at each end of the cable, with a clock box in the

middle to time the transmission of the data across the cable.



Campus networks

If a FileStore is connected to a network which already hasa clock, its internal clock

and terminationfacilities are automatically disabled.

The connection between the main Econet network cable and a station is made

using an Econet drop-lead whichis limited to a length of 2 metres. This restricts

the design of the network, andis often inconvenient, for example when the network

has to service severalfloors of a building.

Campusnetworks

You can build an extensive campus network comprising more than one network

segmentusing bridges to join network segments together. Up to 127 network

segments may be joined together throughbridges.

By using networks with one or more bridges, more useful network layouts may be

constructed.

The following sections look at three example network layouts requiring bridges; a

linear, a star-type and an E-type design. The examples are represented in

schematic form using the following key:

 

 

& Station Terminator Bridge

e Socket box V/ Printer Net3 Network segment

© Clock box File server (a) — Path betweenstations   
Linear networks

A linear networkis the usualfirst stage of network expansionasit is the most cost

effective method of linking two or more networks together.

LU
AA
A
D
A
A
A
P
P
h
Ph
Pl
he

Ph
et
eh
e

q =
LA

L
a a

T
e
s

(

=



(
(

—

 

Planning the network

In certain circumstancesa linear network layout can proveinefficient, especially if

higher demandislikely to be placed on the networkat certain times of the day

such asatthe start of a lesson in a school. Consider Figure 2.2: Two networkslinked by

a bridge:
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Figure 2.2: Two networks linked by a bridge

If you look at the data transfer which takes place on this network you can see that

there are circumstances when the whole networkis prevented from functioning at

its optimum speed.

Consider a station on network | communicating with thefile server on network 1:

1 The station searchesall the networks to seeif there are any fileservers.

2 The station sees that there is a file server on the network, and obtains

information about it. This information consists of the namesof any discs

attachedtoit, its station number and network number. The computer,

depending uponthetype,is then able to accessthefile server either by the

nameof oneofits discs, or by its network and station number.

3 Thestation asksthe file server, “Are you there?”.

If the file server is not busy,it replies.

The station then begins a dialogue with the file server enabling it to load or

save data.

From the momentthe station makes the requestto thefile server all other

machinesare prevented from sending messagesto the local network. All other

networks are unaffected becausethe bridge recognises that the communication

between the machinesis local (on the same network segment) and so preventsit

travelling to other segments of the network.



Campus networks

Communication is similar between points A and B in Figure 2.3: Communication path

between two remote stations on a bridged network,as all the machines have the same

chance of communicating with thefile server.

 

2 SB wnet2 & = — =

Figure 2.3: Communication path between two remote stations on a bridged network

The bridge allows this communication to take place and mimics what would

happenif the stations were on the same local network:

1

2

The station on network 2 asks thefile server on network 1, “Are you there?”.

The bridge recognisesthat the file server the station is asking for is on a

different network, which it knows about. The bridge therefore collects the

message “Are you there?” and forwardsit on.

While this communication takes place, the bridge sends a stream offlags onto

network 2, to prevent other stations from claiming the line. The processis

calledflag fill.

If the file server is not busy, it replies.

The bridge recognisesthat the station the file server is asking for is ona

different network, which it knows about. The bridge therefore collects the

responsefrom thefile server, and forwardsit on.

While this communication takes place, the bridge sends a stream offlags onto

network 1, to prevent other stations from claiming theline.

Whenthestation has received the reply the bridge ceasesto flagfill network1,

allowing another machine to access the network.

You should note that the dialogue between the two stations and the bridgeis

actually more complex as each bridge in the chain slows communication down

slightly.
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Planning the network

If you consider Figure 2.4: A linear multiple segment network, you can see that, in the

worst case, all but one of the networks are affected by the communication between

station A andthefile server B.
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Figure 2.4: A linear multiple segment network

In Figure 2.4: A linear multiple segment network the chances of stations on networks 4

and 5 being unable to achieve reliable communication with the file server are quite

high. This network is badly structured, and the priority of the networks is wrong.



Campusnetworks

If you look at the orderof priority of communication you can see:

 

Network1 Highestpriority
 

Network 2 and Network 3 (Both have an equal chance)
 

Network 4
 

Network 5 Lowestpriority    
 

In certain circumstancesthis type of network topology would prove unusable, but

it could be dramatically improved by simply providing each network with its own

local file server.

Correct structuring of the data etc would keep the inter-segmenttraffic to a

minimum andyetstill enable full communication when required. This would give

an effective increase in data transfer rates of up to 500%,as all the networks could

operate simultaneously instead of sequentially.
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Planning the network

Star-type networks

Another commontype of network layout has a centralised main network segment
with several outlying segments. This design is used in schools and colleges where
the main network, printer servers and file servers are in the computer room: other
rooms, possibly in different buildings, have their own network segments attached
to this.

 

 

 

 Net 3

         
Figure 2.5: A star-type topology

In Figure 2.5: A star-type topology network segment3 is the main segment, the others
forming branchesout from this through the bridges.

Stations on each network segment mayreach stations on any other network
segment; messagespass throughupto two bridges.

No message mayreachits destination by more than oneroute.

When connecting network segmentsusingbridges,it is vital that there are no
duplicated routes forming loops between anyof the systems.If the number of
bridges is equalto or greater than the number network segments,there is bound to
be a loop, and one or moreofthe bridges must be removed.
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Campus networks

E-type networks

12

The E-type network topologyuses the concept of a backbone.In Figure 2.6: An E type

topology the backboneis shown running up the height of the building, with a bridge

on eachfloor connectingthe vertical network to each horizontalfloor network. This

topology can also be applied to a flat model, where the backbone connects

networks in different buildings on the samesite.

 

 

 

 

 

       
Figure 2.6: An E type topology

In the figure, the terminators of network segments| to 5 are connected to the

terminator or socket boxes of network segment6 by bridges, as shown.

There is no needforall of the networks in the system to have a file server. In

particular the backbone, network6, does not need a file server as the cable acts

only as a connection betweenthe other networks. This also ensures that the

chancesofit being available for data transfer are always high, and would be

especially true if each of network segments | to 5 had their own file server.
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P Planning the network

M
M If we consider the path that any station would need to take to communicate with

anotherstation wefind that in every case the maximum pathis:|
r

Local network — Bridge — Backbone —> Bridge > Remote network

Whenthe networkis viewed from network | the priorities are:

 

Network 1 Highestpriority
 

Network 6
 

   Network 2, Network 3, Network 4 and Network 5 Lowestpriority
 

This is the optimum configuration for any multiple network, as it minimises the

numberof networks and bridges through which data is passed.

Planning cabling

Whenplanning the Econet cabling:

e always use the correct cable

e@ donot cut the cable unless you have to

e donot use sockets which require making soldered connections directly

between the Econet cable and the DIN socket or PCB

keep the length of each cable run to a minimum (a long cable means a slower

network, and less scope to extend the network without using multiple

networks and bridges).

Planning cable runs

Considerthis situation. Ten stations are to be placed on a worktop along onewall

of a room. Thewall is 10m long, and the worktopis at a height of Im. The floor to

ceiling height is 3m. The floor is made of wood andtheceiling is of a suspended

design. Five socket boxes are needed.
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Planning cabling

Here are three routes that the cable could take. The total length of the cable run is

calculated as the length of the worktop plus the cable rise and fall multiplied by

the numberof sockets.

Route 1 Lay the cable in the ceiling and run downto each socket box and back

again.

Approximatetotal length = 10 + ((2+2) x5) = 30m

" 8128 Bla gle gG LE

10m

Route 2 Lay the cable in the floor and run up and downfor each socket box.

Approximatetotal length = 10 + (1+1) x5) = 20m

"“BEaRBEagRaAaA Gg

10m
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Planning the network

Route 3 Run the cable along the worktop,against the wall.

Total cable length = 10+ (0x5)=10m

 

 

 

 

10m

From these examples, you can see that the route which the cable takesis

important if you want to maximise the performance of the network.

It’s also worth noting that the shorter the route, the less you have to spend on

cable andits installation costs!

Not cutting the cable

Networks in which the cable has been cut at each socket boxfail to perform at

optimum levels. Each break in the cable is a potential source of problems,

particularly signal degradation dueto reflections from the cut endsinterfering with

the main signals. Other problems cometo light as more machinesare placed on

the network or as the cable length is extended.

It's not muchfun pulling large amounts of cable holes in the wall, but it is good

practice. To reduce the amountof force required to feed cable through, and to

minimise thelikelihood of damage to the cable, you are advised to start at the

middle of the run.

It’s harder to remove the outer insulation from the middle of the cable thanit is

from the end, but your networkwill suffer if you cut the cable.

If your installer advocates gratuitously cutting the cable, you are advised to
seek anotherinstaller.
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Installation considerations

This chapter deals with the factors which must be taken into account before and
during theinstallation of a network.

Installers and consultants are advisedto consult the appropriate Health and Safety
Regulations during the design phaseofthe installation. In the UK, documents
such as About working with Display Screen Equipmentby Scriptographic Publications
Ltd or those published by the Health and Safety Commission provide good
references.

Wheninstalling a network you should, as much aspossible, adhere strictly to the
following guidelines:

Keep cable runs as short as possible.

Design cable runs so that the cable does not haveto be cut.

Install conduit or trunking for the cable.

Keep Econetcable and mainscableas far apart as possible.

Ensurethe clockis placed as close to the centre of the network as possible.

Ensure that there are only two endsto the cable and bothof these are
terminated.

Additionally, consideration should also be given to the mains supply for the
computers and network,and to the work area required by each user and computer.

Electricity supply for the network

The quality of the electricity supply which provides the powerto the network and
its computersis very importantif the network is to be reliable. For further
information on problems that may be causedby theelectricity supply, see
Interference on the network on page 57.

17



Electricity supply for the network
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Isolating switches

In somecircumstances, for example in a school, it is desirable to have a central

switch, or isolator, which turns the poweroff to all the equipment in a room. Where

this facility is available it is advisable to ensure that the following componentsare

not powered downbytheisolating switch:

e all Econetfile servers

ell Econet clocks

@ all Econet bridges.

If the powerto a file server is suddenly switched off before the correct shutdown

procedure has taken place valuable data can belost. The file server stores datait

needsin its cache so that it can optimise the disc operations and ensure the

fastest response to any requestsfor data. If the power is suddenly switched off or

interrupted then this data will be lost. This can generate a numberoferrors, from

the error Broken directory to complete hard discfailure.

Your network mayrun through a numberof roomsorlink buildings together. The

machinesall rely on the clock to be present in order to be able to use the network.

Switching the clock off prevents users from using the network. This could be

inconvenientif they are using the network as shownhere:
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Figure 3.1: Communication path between a station and file server
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Workarea

Static

Dust

Space

Installation considerations

If each of the networks is 500m long and a person working at point A is using the

file server at point B then switching the clock off on network | or 2 would prevent

them communicating with the file server. The user would be informedthatthe file

server is Not listening, not that the clock on network | or 2 has been switched

off.

Econetbridges are affected in the same wayas clocks.

Whenplanning aninstallation you should consider the working environment.

Factors which affect the user and work area are:

e static

e dust

@ space.

Man-madefibres are usedin floor coverings and clothing, and so most

installations are subject to regular static discharges. Static discharges may

intermittently cause computer programsto crash.

Buildings with air conditioning are more pronetostatic discharges, and the use of

air ionisers can help reduce the problem.

If you do havea lot of trouble with static, you can also use anti-static spray on the

keyboard (which is the area mostlikely to be affected), and earthing mats under

the keyboard and computer, and onthefloor.

Anti-static flooring is also available.

Static-measuring voltmeters can be used to locate area of serious static build-up.

Somestatic specialists are also willing to arrange a free visit to your site to analyse

the problem and offer advice.

It is a good idea to carpet the room(s) on the network to prevent problems with

dust. Whenspecifying floor materials, avoid pure nylon carpets and checkwith the

manufacturer about the static properties of the products you wishto use.

You should consider the amountof desk area which a computerrequires. Badly

positioned equipmentcan cause the user back, neck and eye problems.

19



Work area
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As a general rule the minimum deskareafor the largest of the Archimedes range of

computers is 0.75m x 0.775m, as shown in Figure 3.2: Footprint of an Archimedes

machine, monitor and mouse mat. However 0.8m x 1m provides better access to the

floppy disc drive, and allows room fora wrist rest in front of the keyboard.

”
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5
m
m

 

 

   
750mm

Figure 3.2: Footprint of an Archimedes machine, monitor and mouse mat

Temperature

You should makesurethatfile servers, printer servers, bridges and discs are not

subjected to extremes of heat. Discs are especially sensitive to rapid changesin

temperature.

Keep the equipment awayfrom direct sunlight, radiators, heaters and other forms

of heat. You should also consider seasonalvariations which mayaffect the

temperatureof the area.

Rememberthat top shelves are generally hotter than lower shelves, andif

necessary, considerinstalling a ventilating system.

Security

It is important to keep expensive electronic equipmentout of harm’s way.File

servers, bridges etc should be preferably locked awayin a well-ventilated area

wherethey cannot be interfered with.
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Econetcable

Cable requirements

This chapter explains the type of cable you need to use whenyouinstall an Econet

network, and howto plan the installation of your cable.

You mustuse the correct type of cable wheninstalling an Econet network. Resist

the temptation to install a cheaper grade of cable which is superficially similar to

the specified grade, as your network will not work properly. You are advised to seek

professional assistance from your local network supply agency when assessing

your cable requirements.

The quality of the cable you usein yourinstallation is very important. Econet cable

has twisted pairs of wires, each pair having a different twist ratio.

Clock pair

Data pair

 

Figure 4.1: Different twist ratios of pairs of wires in Acorn Econet cable
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Cable which is suitable for use in an Econetinstallation can be obtained from the

following sources:

 

 

 

 

 

  

Supplier Stock Code Reel Length

Acorn AEH17 100m

BICC H8064

Brand Rex CD 84-4-0521

SJ Research CBL 1E03 100m

SJ Research CBL 5E03 500m     
Address of suppliers are given in Appendix |: Useful addresses.

Econetrequires two clock and two data signals in order to operate:

The clock signals, Clock + and Clock -, are equal but opposite to each other

(they are 180 degrees out of phase).

The Data + and Data - signals are also out of phase, but there is a very slight

difference between the value of the voltages when the networkis idle whichis

determined by the terminators.

The use of twisted pairs ensuresthat:

The two wires are kept as close together as possible, thereby ensuring that

crosstalk to other wires is reduced to a minimum.

The voltages picked up in one twist length of each twisted pair are cancelled

out by equal voltages picked up in the other twist length of the same twisted

pair.

Providing that the Clock + and Clock - signals are restricted to one twisted pair in

the cable, the interference can be cancelled out by using a differential comparator

which compares the voltage difference between the two signals. This is one of the

functions of the Econet interface whichis.fitted to each computer on the network.

Selecting suitable cable

If you cannot obtain cable from these suppliers, you must select cable which meets

the following specification:

The cable must have:

e@ characteristic impedance 100 ohms + 10%

@ mutual capacitance < 66pF/Metre

@ propagation speed > 0.5c (where c = the speedoflight)
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Econet leads

 

Cable requirements

e@ earth conductor diameter between 0.4mm and 0.63mm single stranded
(multi-strand earth is not acceptable as it has no sleeve support)

e individually insulated conductor diameter between 0.4mm and 0.63mm
single stranded, or 7/0.15 to 7/0.2 multi strand.

@ The cable mustconsist of 2 twisted pairs with a separate drain wire, (ground),
which runsin contact with an earth shield. The minimum shield should be a
layeroffoil, but cable with a layer of foil and a braided sleeve may be more
suitable if the cable installation is near to equipment with high RF emission
levels, such as TV and radio transmitters, or run near noisy electrical
equipmentorwiring.

e@ Eachindividual core must consist of a conductor which conformsto the
specified diameter. Conductors of different diameters will not make adequate
connection with the IDC (Insulation Displacement Connector) socket and may
damageit.

@ The cable must havea flame-retardantouter sleeving.

A drop-lead knownas an Econetlead is used to connect the computerto the
network.

An Econetlead may beup to 2m long, andtypically has a 180 degree 5-pin DIN
plug at each end, although connectionsfor your computer maydiffer. It is
recommendedthatyouuseleads with the plugs moulded onto the end. This helps
prevent intermittent faults and Line jammed errors on the network. The use of
leads connected by 5 pin DIN T-pieces is not recommended on anyinstallation.

There are numeroustypes ofdrop leads available. To ensurefull earth continuity
from the network to the machine, you should use a lead which comprises four
individually screened wires connectedto pins 1,3,4,5 and theindividual lapped
screens from those wires connectedto pin 2 and the outer metal screen of the
plug. Other similar leads should not be used as they may cause unreliable
operation.
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5 Trunking requirements

This chapter explains the types of trunking you need to use when youinstall an

Econet network.

You mustusethe correct type of trunking when installing an Econet network. You

are advised to seek professional advice on all aspects of mains wiring from a

qualified electrical engineer.

Do you need trunking?

Econetcable is designed for use with data voltages only. This meansthat the

Econetcable can beinstalled by a person withoutelectrical qualifications,

providedthatit will not come into contact with any mains cabling, wiring or

voltages.

Econetcableitself can constitute a safety hazardif it is run loosely through a work

or access area. The cable should be routed to prevent damageto the cable orinjury

to people (for example, injury may result from tripping over badly-routed cable).

The cable should always, as a minimum,be attached to a solid structure at short

regular intervals by clips. BS 6701 specifies intervals of 300mm on unsupported

runs, 400mm on supported runs and Im onvertical runs. Make sure that there are

no sharp bendsin the cable.

If the cable will be readily accessible or has to be routed througha hostile

environment, you need to use conduit or trunking.
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Trunking for the Econet cable only

Trunking for the Econet cable only

Flat plastic trunking with a removable top cover is recommended.This type of

trunking makeslife easier when you are removing the cable's outer insulation

because you can take the cable out of the trunking while you do work. Flat plastic

trunking also gives you easier access to components inside socket boxes.

 

Figure 5.1: Trunking with a removable top cover

The minimum recommendedsize of trunking is 38mm wide x 25mmhigh.This

allows a socket box to butt up neatly to the top or bottom edgeof the trunking,

providing flush front surface. Trunking of this size also allows the cable to bend in

a smootharc into the socket box preventing unduestress on the edgesof the IDC.

This type of trunking must NOT beused to carry mains and Econet cable

together.

Trunking for Econet and mains wiring

26

This section is based upon current UK practice. Although the general

principles are valid, you must consult your own national and local wiring

regulations.

Installation of Econet with mains cabling should only be carried out under the
supervision of electrically qualified personnel.

If your trunking will contain both Econet and mains cables, you need to use

trunking as specified in the BS 7671: Requirements for Electrical Installation (IEE

Wiring Regulations) and BS 6701: Installation of Telecommunication Apparatus or

equivalent national standards.
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Trunking requirements

These require that either, the circuits are permanently separated within the open

trunking by a minimum of 50mm orthat the trunking provide a segregated channel

for each circuit type. Metallic trunking must be securely earthed as specified by the

standards.

Installing mains sockets

You must ensurethat the mains and Econetcables continue to be separatedif you

install a mains or Econet socket within or adjacent to the trunking.

If the socket installation requires the cables to cross over, you mustinstall an

extension to the internal barrier. The barrier extension must be large enough to

include a generous safety margin to allow for any anticipated cable movement, and

it must be earthedif it is metallic.

 

 

 

1 2 3

Figure 5.2: Voltage rating of 240VACcables

The normal single core mains wire covered with a single insulation sheet (1) which

is rated at 300V AC. When covered with anotherlayer of insulation (2) or

incorporated into a two wire plus earth cable (3), it is rated at 500V AC.

The wiring standards require a test voltage of 500V to be usedto verify the

installation wiring. The use of single core mains wires adjacent to the Econet cable

will not pass the test. Note that when either the double-insulated wire (2) or the

cable (3) are stripped back to allow the installation of a mains socket, you are

removing protection.

Follow the wiring standards, and makesurethatall work is verified by an
electrically-qualified engineer before use.
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External cabling

You are advised to use trunking which is designed to accommodate both mains

and Econetsockets.

If you mount a mainssocket within the trunking in its own compartment, you must

again ensure that noneof the mains wires are exposed outside of the box to the

Econetcable.

Data channel

Mains channel

Data channel

 

Figure 5.3: Trunking with 2 secondary channels

External cabling

Safety

28

You can use roundorflat conduit for sections of the cable which run underground

or outside. Conduit is suitable for this purpose is becauseit is unlikely that other

cables will need to be passed back through the same conduit. You are advisedto fit

transient suppressers to the cable because when Econetcable runs from one

building to anotherit is prone to interference from electrical discharge or

lightening. For information aboutthis, refer to Interference on the network on page 57.

Manybuildings have underfloor or roof voids which are designedto allow for the

increasing amountofelectrical and telecommunication wiring installed in

buildings. The ease with which cable can be run from onearea to anothercan lead

to a reduction in safety. The requirements for separation of Econet from mains

wiring as outlined in this chapter must be followed.
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6 The Econet clock

Whydo you needa clock?

Each network segment needsa clock to time the transmission of data across the

cable.

Positioning the clock

Ideally the clock should be placed within 30 metres of the middle of the local

network. This is because when a pulse leaves the clock,it takes time to reach the

network stations. The greatest delay on the network is between onestation

connected to a network at the sameplace as the clock and anotherat the furthest

distance from that point.

If the cable runs underground outsidea building, the clock should be placed as

close as possible to the point where the cable enters or leaves the building.If the

clock can only be positioned at the end of the network, one side of the clock should

be plugged into the cable and the otherside plugged directly into a terminator as

shownin Figure 6.1: Clock position on Econet networks.

Transient Suppressor
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i a | a
4 1 a |

{ Clock \ 7 1
IK ' Jf 1 a)
ia v / \\ \

\\ Network1 | / a Network 3 "
A La / \ \|

\\ . \ /Network 2 ly a

| Socket Box r J | \i
(\ Bridge | UZ | . u
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Building 1 Building 2

Figure 6.1: Clock position on Econet networks

While the network will work perfectly reliably with the clock at one end,the delay is

twice what it would be with the clock in the centre. On a long networkthis

substantially reduces the maximum datarate.
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Econet clocks
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This section covers Acorn and SJ Research clocks, as both of these have been

supplied in Acorn EconetStarter Kits. Third parties have also producedclocks for

use with Econet; users of these clocks should refer to the documentation supplied

with their clock.

Acorn clocks

There have been twobasic types of Acorn clocks used on Econet systems, the

Level | Clock and the Level 3 Clock (names based on the name of the Econetfile

server used at the time of introduction).

@ The Level | Clockis in a grey andlight grey case with a single 5-pin DIN socket.

@ The Level 3 Clock is in a black case and has two 5-pin DIN sockets.

FileStore also has the ability to generate a clock signal for the network and can be

considered as a Level 3 clock.

The Acorn Level 1 clock

The Level 1 Clock is a symmetrical clock. This means that the clock signal spends

the same amountof time high as it does low as shownin Figure 6.2: The output

waveform of a symmetrical clock.

Period

High —_

Mark Space

Low

Figure 6.2: The output waveform of a symmetricalclock

Users of the Level | clock are advised to upgrade to the Level 3 clock.
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The Econetclock

The Acorn Level 3 clock

The Level 3 Clock is an asymmetrical clock. This means that the clock spends

unequal periodsof time high and low as shownin Figure 6.3: The output waveform of an

asymmetricalclock.

Period

High — _

[Mark Space

Low

Figure 6.3: The output waveform of an asymmetricalclock

The Level 3 asymmetrical clock gives more reliable data transfer on a network,asit

allows the 68B54 IC in the network interface to operate at its optimum level. The

asymmetrical clock can be adjusted to produce a symmetrical output, the Level |

symmetrical clock, however, cannot produce an asymmetrical output.

There are a numberof types of asymmetrical clock available, the Acorn external

clock, the FileStore internal clock and the SJ Research clock are the most common.

The difference between the Acorn andSJ Research clockslies in the amountoffine

tuning which can be applied to the clock signals.

Setting the clock speed

Whendealing with clocks, you should bear in mind that

e@ the faster the clock, the faster the data transfer

e@ long networks require slower clock speeds

@ poor quality cable requires slow clock speeds.

The clock pulse is made upof two parts; the mark and the space. The mark and the

space combined makethe period, and determine the frequency at which the clock

operates.

The mark and space can be adjusted by changinglinks in the clock.If the clock

speed and/or the mark spaceratio are set incorrectly, communication between the

computers mayfail.

Data transfer takes place on the leading andtrailing edges of the clock pulses,

transmission takes place on the clock + falling edge and before the clock + rising

edge, the data is sent down the data + and data - cables so that it coincides with

the appropriate clock pulse. The propagation of these signals is affected by the
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length and quality of the installation; if the clock speed is not matched to the

installation the data may arrive at the wrong time, preventing successful

communication.

——_. Clock +
CLK whensent fo

CLK whensent JoLe Clock-

—__ Clock +
A receives CLK Po

A sends data on : : Data +
falling edge

 

 

 

 

 

——_— Data +

 
B receives data ;

B clocksin data on pT Clock +
rising edge of CLK +

To change the clock speed you need to change a numberoflinks or switches inside

the clock unit. Figure 6.4: The Acorn clock link positions shows the position of the links

for the current Acorn clock design.
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Figure 6.4: The Acorn clock link positions
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The Econetclock

The Acorn clock default settingis:

Lk1

  

 

mark =1ps

space = 4us

period = mark + space = 1us + 4 us = 5y1s

frequency= 1 = 1 = 200KHz
period 5

Figure 6.5: The Acorn clock defaultlink settings

In the SJ Research clock the links are in the form of Dual In Line (DIL) switches as
shownin Figure 6.6: The SJ Research clock DIL switch positions.

DIL switches

 

 

Figure 6.6: The SJ Research clock DIL switch positions
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The SJ Research clock default setting is:

 

  
  

 

mark
ME) 0.125

ma] 025 mark = 1s
0.5 period = 1ns + 4 us = 5yus

1 frequency= 1 = 1 = 200KH
tus sveney period 5 °

 

 

 

8us   
Figure 6.7: The S] Research clock default DIL switch settings

Someearly SJ Research clocks had the Mark switches incorrectly labelled Space.

The switches have the samefunction onall SJ Research clocks; the switches

directly adjust the mark, and the spaceis controlled by the mark and period

settings:

space = period - mark

The frequencyof an SJ Research clock can be calculated using the following

formula:

1 1
= = 200KH.

mark+ (period— mark) 1+(5-1)) Z
 Frequency =

You can see that the value assigned to the mark can be changed withoutaltering

the frequency. For example,if you were to changethe value of the mark, by

extending the time the clock spends high to 1.25ps, the frequency would remain

the same:

1 1
-—} = 200 KH.

mark+ (period— mark) 1.25+ (5-1.25)) 2
 Frequency =

It is the ability to change the proportions of the mark and space, without changing

the overall frequency, which differentiates the Acorn and SJ Research clocks and

allows the SJ Research clock to be appropriately fine-tuned to a network. This type

of fine tuning is very importantif the network is to operatereliably at a given

frequency. To appreciate this it is necessary to understand how datais transmitted

and received by two stations on the network.
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The Econet clock

How data is transmitted and received

Data transfer takes place on the leading andtrailing edges of the clock pulses,

transmission takes place on the clock + falling edge and before the clock + rising

edge, in other words,in the time frame set by the value of the space. The time

taken to transmit data from onestation and be received by the another must not

exceed the time set by the value of the space, otherwise the data sent between the

twostationswill be lost.

Thebest clock setting for a particular network is determinedbythreefactors:

e@ The period must be long enoughfor the slowest station. This is usually the

main consideration on a short network. The safe valueforall current station

types is 5 Us.

e@ The mark must be long enough to ensurereliable reception of the clockatall

stations. Most networks will work with a mark of Ips although this depends on

the quality of cable and installation (multiple junctions and branchesor poor

quality cable will require a longer mark for reliable operation.)

@ The space mustallow sufficient time for the data to travel along the network
from one station to another. (The default value is usually suitable.)

Within these constraints, the period should be as low as possible (to achieve the

fastest data rate). Note that on long networks the period will be governed by the

mark plus the minimum spacefor the length of network, so reducing the markwill

usually allow the period to be reducedas well.

The suggested minimum periodsfor various station typesare:

 

 

 

 

 

 

RISC OS-basedstations 2.00 US

Econetbridge 3.00 US

SJ Researchfile servers 3.00 US

FileStore 4.00 Us

BBC / Master (without 2nd processor) 4.00 Ls

BBC/ Master with 2nd processor 5.00 Us   
 

The period must not be more than 13 us, as this may cause intermittent

no clock errors.If the network is too long to fit within this limit, it must be

sub-divided into smaller network segments, connected by bridges.
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Calculating the minimum mark and space values

From the description of the way data is transmitted on a network you can see that

the mark setting represents wasted time. The mark exists solely so that the network

hardware can recognise a clock signal.

The longer the network, the longer the mark setting must be, because the mark

pulse gets distorted. The most appropriate mark value cannot be calculated

exactly, so it has to be determined bytrial and error. You can, however, calculate

the theoretical value of the mark and spaceasa starting point.

Calculating the space value

The space must be long enoughtoallow sufficient time for the data to travel from

one station to another. This varies according to the distance betweenthestations,

and the speedat whichthe signals travel along the cable. The space mustallow for

the worst delay between any combination of stations; if the space is too short,

somestations will not be able to communicate reliably (for example,all stations

may be able to communicate with thefile server but stations at opposite ends of

the network may not be able to communicate with each other).

You also need to consider the delay between a clock pulse leaving the clock and
arriving at the stations. The greatest difference is between one station connected
to a network at the same place as the clock and anotherat the furthest distance

from that point.

Whencalculating the space value, you have to allow time for the clock pulse to

travel to the distant station, and then time for the data pulse to travel back to the

computernearthe clock. (The small delay travelling through the circuits inside the

computer maybe ignored.)

The space valueis therefore twice the time takenfor signals to travel from the clock

to the station:

 
S- 2xd

vxe

where:

d = distance in metres

v = velocity factor of the cable; the speed at which pulses travel along the

cable expressed asa fraction of the speed of light

c = speedoflight; a constant 300, 000,000 (3x10°)metres per second
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The Econetclock

Considera networkconsisting of 500 metresof cable, where the clock could not be
put in the centreof the cable, but is 200m from one end and 300m from the other.
The network has a numberof BBC micros, one with 6502 second processor, and an
SJ Researchfile server.

@ The minimum velocity factor for the recommendedcables is 50%, so v = 0.50

@ The distance from theclock to the furthest station is 300m, so d = 300

The spacevalueis therefore:

This is a minimumvalue,so you choosethe nextlargest convenient setting, in this
case 5 us.If this value proved to operatereliably you could set the space to 4 us,
but you would have to monitor the networks performance closely in case this
proved to be unsuitable.

Setting the mark and period

You must now select a mark value, and as thecable is quite long we take a safe
value of | us. The settings are therefore:

mark = lus

space = 5us

period = 6us frequency = 166 KHz

Finally, you must make surethat the period is large enough for the slowest type of
station, but nottoolarge for reliable clock detection. The BBC with 6502 second
processoris the slowest machineat 5 us. The maximumforall stationsis 13 Us, SO
6 us would be asatisfactory value.
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Econet clocks

The following tableillustrates the various mark and spacesettings, with the
appropriate frequency, available to users of the Acorn clock.

Link2 Link3 Link4 Link5 Link1 Link1 Mark/Space
ips 2us Ratio

Open Open Open Closed 500kHz 250kHz 11

Open Open Closed Open 333kHz 167kHz 1:2

Open Open Closed Closed 250kHz 125kHz 1:3

1Open Closed Open Open 200kHz 100kHz 1:4

Open Closed Open Closed 167kHz 83kHz 1:5

Open Closed Closed Open 143kHz 72kHz 1:6

Open Closed Closed Closed 125kHz 63kHz 1:7

Closed Open Open Open 111kHz 56kHz 1:8

Closed Open Open Closed 100kHz 50kHz 1:9

Closed Open Closed Open 91kHz 45kHz 1:10

Closed Open Closed Closed 83kHz 42kHz 4:11

Closed Closed Open Open 77kHz 38kHz 1:12

Closed Closed Open Closed 71kHz 36kHz 1:13

Closed Closed Closed Open 67kHz 33kHz 1:14

Closed Closed Closed Closed 63kHz 31kHz 1:15

1 = default Acorn clock settings

Setting the clock speed

38

All Acorn clocks are factory set to a speed of 200kHz. This is the maximum speedof

operation for mixed machine networks up to 500m. Acorn do not recommend

networks segment lengths above 500m.

SJ Research cable is designed to operate with networks up to 1200m in length,

however, the viability of such a long network is dependant upon external factors

such as the numberofjoins in the cable, the clock position, the numberof

soldered connections,etc. Before installing a network of this length you should

seek advice from Acorn or SJ Research.
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The Econet clock

You can use yourcalculated value as the starting point for setting an appropriate

clock speed. There are two ways of establishing the correct clock setting fora

particular network:

e trial and error

e@ use of the NETMONprogram.

The NETMONprogram establishes when data transfer beginstofail but is not

currently available on networks of RISC OS-based machines.

Setting the clockbytrial and error

You will have to use this methodif you have a network of RISC OS machines.

Set the clock to the theoretical speed you have established.

Next, try to *Dump a program ofsignificant length, such as

$.Utils.Copyfiles,from the station positioned next to the terminator and

with the file server at or beyond theclock. (Alternatively, create a large file, for

example *SAVE junk 0+F000, and use *DUMP filename to view it.

Then, with all the other stations inactive, type:

*DUMP junk

The output should flow smoothly up the screen, with only brief pauses when the

file server has to read thedisc.If the output comes out with large pauses, the

network is not working properly.

Repeat this test on several stationsat different locations on the network.If the file

fails to load you should slow the clock down by onesetting andtry to load thefile

again.

Continue testing until reliable communication is obtained, and then set the clock

onesetting slower to allow a safety margin to help ensure that the network

functions correctly underall operational conditions.

Setting the clock using NETMON

NETMONis a NETwork MONitor program which establishes when data transfer

beginstofail; when stations are unableto correctly complete the four-way

handshake.

There are two versions of NETMONsupplied with current Acornfile servers, one for

the BBC ModelB whichis stored inthe Library, and one for the BBC Master128

and BBC Master Compact whichis stored in Library1. NETMONis not currently

available on networks of RISC OS based machines.

The program is run by typing the following commands:

39



Econetclocks

40

To run NETMON on a BBC Model B machine,type:

*Run $.Library.NETMON

To run NETMONon BBCMaster 128 or BBC Master Compact, type:

*Run $.Libraryl.NETMON

Makesure that nobodyelse is using the network and then log onto thefile server

from the machineat the furthest end of the network.

*Dump a program ofsignificant length, such as $.Utils.Copyfiles.

Alternatively, create a large file (forexample *SAVE junk 0+F000) and use

*DUMP filenameto viewit.

Then, with all the other stations inactive, type:

*DUMP junk

You can control the output from NETMONusingCtrl-Shift.

A normaldata transfer lookslike this:

FEOOBD0080V99 BDOOFEV00 FE00BD00900001020444454C455445v0D BDOOFEVv00 i

BDOOFE0080v90 FEOOBDv00 BDOOFE0000v00 FEOOBDV00 i

The lowercase characters which appear towards the end of each block of data

indicate how the networkis running.

The lower case v inthe above example indicates that everything's OK. However,

the lower case b in the following example indicates the network is running too

fast.

C800010080b i

The next example indicates that a machinehastried to locate file server, but has

received no acknowledgementofits existence

FE00120080v99 i.

Slow the clock down and repeat the loading of the file and look for occurrences of

lower case b at the end ofthe blocks of data. Repeat this until you obtain no

further occurrences in the NETMONoutput.

A more complete description of the data blocks given above can be found in

Appendix C: About NETMON.
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The Econetclock

The FileStore Clock

The FileStore can generatea clocksignalif it detects no clock presence on the
network. However, use ofthe FileStore clock is not recommendedin preference to
an externalclock becausethe FileStore is unable to generate voltages of the same
rating as an external clock, so on long networks there maybeinsufficient voltage to
drive the network adequately.

Switching on the external clock when you have a FileStore

You mustswitch the FileStore and separate clockin the right order;first switch on
the external clock, then switch on the FileStore.

If you switch onthe FileStorefirst, it detects that no clock is present and generates
its own clock. When you then switch on the external clock, it produces a clock
signal whichclashes with the FileStore clock. When twoclocksignals are present
on the same network an error message, suchas Station xxx not present,
Not listening or No reply from station xxx,is given. To cure the

problem,restart the FileStore.

The FileStore maystill fail to detect the presenceofa clock signal on the network.
This may be due to a numberoffactors, such as the speed of the main clock, poor
quality cable etc.If your FileStore fails to detect an external clock, you should
disable the FileStore’s internal clock.

Disabling the FileStore clock

If the clock detection circuitry develops a fault, this can have a major impact on
network performance. Disabling the clock usually solves most problems,butif you
encounterfurther problemsyou are advised to seek a repair.

You disable the FileStore clock simply by removing all the links which set the clock
speed. To gain accessto these links you must remove thecasing.

This adjustment mustonly be carried out by a technically-competent person
who observesall due precautions. Parts of the exposed wiring and

componentswill have hazardousvoltages present when energised.

Before attempting to remove the casing of the FileStore, switch off the
FileStore, and remove the power lead from the mains socket.

1 When you have switchedoff the FileStore and disconnectedit from the mains,
unclip the front and rear mouldings.

Unclip the side mouldings.

Remove the four screws holding the top metal wrap to the unit andslideit off
backwards.
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Econet clocks

Figure 6.8: Position of the clock speed links on the FileStore E01 main PCB showsthe
position of the clock speed links on the main PCBofthe FileStore E01.

|} y di

PowerSupply Unit

—— - Econet
— Interface

ee ea Clocklinks

Disc Drive Disc Drive

E01S
PCB

Figure 6.8: Position of the clock speed links on the FileStore E01 main PCB

Figure 6.9: Position of the clock speed links on the FileStore E01S main PCB shows the
position of the clock speed links on the main PCBofthe FileStore E01S.

| Power Supply Unit

|— ——} Econet |
| Interface

_- Clocklinks

Disc Drive Disc Drive —_

E01S
PCB

Figure 6.9: Position of the clock speed links on the FileStore E01S main PCB
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The Econetclock

The links settings for both these FileStores are determined in the same way as

for an externalclock. Figure 6.10: The default clock link settings for the FileStore EO1

and E01S showsthe default setting and meaningof each link.

ius 2us1 2 4

«1  QHBEg mark = 1s
Lk 3 45 67 period or space = 4us

ips 2us1 2 4 frequency = 200KHz

ers GABE
Lk 765 4 3

Figure 6.10: The default clock link settings for the FileStore E01 and EO1S

4 Disable the internal clock of either FileStores by removing both endlinks, 3

and7.

5 Reassemble the unit.

The Level 1 clock

This section is included for reference only. Acorn strongly recommendsthe

replacementof any clock which predates the Level 3 clock.

 

  
 

 

Clocklink

Figure 6.11: Position of the clock link in an Acorn Level | Clock
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The default link setting for the Level | clock:

614K
307K
153K
460K
76K |

230K |
38K
115K
12K |
8613
19K
7035
9600
4800 |

mark = 1s

space = 1ps

frequency = 230KHz

 

Figure 6.12: The default clock link setting for the Acorn Level| clock

The Interclock

The Interclock is an Econet interface which incorporates the clock and terminator

functions. The Interclock is manufactured by XOB (see Appendix |: Useful addresses).

You can usethe Interclock simply as an Econetinterface, or you can configureit to

be an Econet clock and/or a terminatoras well.

The Interclock is only suitable for short networks and is subject to the same

restrictions as the FileStore’s internal clock when usedto provide the clock for the

network.

If you are considering using the Interclock as a clock/terminator, you must always

considerthe location of the machine containing the clock or terminators; incorrect

placement could lead to networkfailure.

Note that although the Interclock can be used in A3020 and A4000 machines, its

use restricts the expansion capacity of the machineas, wheninstalled, it obscures

the mini podule Molex connectors. (See Appendix G: Econetinterface options for the

A3020 and A4000for details on the use of older Econet interfaces with these

machines.)

A
A
A
A
A
L
A
L
a
A
L
a
n
t
n
i
a
a
A
n
a
n
a
n
a
n
a
a
n
a
n
n



r
r

\ (
IF

F
F

| 4
IF| 4

IF| 4
IP| (

IP| (
IP|

IF
P
e
a
a
a

te
ar’ (

ri
|
We
dd

 

The Econet clock

The board layout of an Interclock and the Acorn Econetinterface designs are
shownbelow.

  

Figure 6.14: Obsolete Acorn Econet interface which does notcontain collision detect circuitry
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Figure 6.16: Acorn Econetinterface AEH52 for the A3020 and A4000
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7 Terminators

Whyterminate a network?

A network needsto be correctly terminated in order to function correctly.

Terminators prevent signal reflections travelling back down the cabling, and

provide the voltage bias on the Data + and Data - lines in order to allow detection

of the line idle condition.

There are two types of terminator, active and passive. Active terminators are

powered externally; passive terminators require no external power source.

Active terminators are no longer available as they have been superseded by

passive terminators. It is recommendedthat you replace active terminators on

your network with passive terminators.

Passive terminators

Both Acorn and SJ Research produce passive terminators

Acorn terminators are housed in small black plastic boxes and consist of an

impedance matching circuit and a solderless connectorfor the cable. The

appearance of an Acorn terminatordiffers from that of an Acorn socket box onlyin

that it has just one 5-pin DIN socket.

Acorn terminators

e@ cannotbe switched off

@ cannot be removed

e allow easyidentification of ends of the network

e cannotbeeasily stolen.
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Whyterminate a network?

- R8CL__ KE
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Figure 7.1: The layoutof the Acorn terminator PCB

SJ Research terminators are built into a 5-pin DIN plug and are supplied with the

clock. These terminators are simply inserted into each socket box which marks the

end of the network.

In certain environments, schools in particular, SJ Research terminators are prone

to theft. To overcomethis problem, the SJ Researchinstallation kit contains a pair

of secure terminators which prevent removal of the terminators. SJ Research

terminators canbe easily removed andrepositioned,if the network is extended.

SJ Research terminators are very useful if a fault develops, because you can cut the

cable and movethe terminators, thereby enabling you to cut off the suspect part

but retain the use of the remainderof the network.

 

Figure 7.2: The SJ terminator and the SJ secure terminator PCB (with the terminatorfitted).
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Terminators

Active terminators

Active terminators are used only with the Level 1 symmetrical clock. You are

advised to update your networkto use the current asymmetrical clock and passive

terminators to improve the performance andreliability of your network.

An Acorn Level | Terminator is shownherefor reference.

 

 

   
 

Figure 7.3: The Acorn Level 1 terminator

The FileStore

It is possible, although not recommended,to use the FileStore to provide limited

termination on a small network. You are advised only to use FileStore termination

for single machine access, on a cable length of not more than 6m.

Networks which use the FileStore internal clock do not usually have external

terminatorsfitted (because Acorn terminators are available only with the Network

Starter Kit, which contains an external clock).

The FileStore’s internal termination terminates the network only once. This

termination is somewhere along the length of the cable instead of at both ends.If

yourcableis too long,reflections in the cable will prevent correct operation.
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8 Socket boxes

This chapter describes someofthe types of socket box you may use when you
install an Econet network.

Youare advised to seek professional assistance from yourlocal network supply
agency wheninstalling socket boxes.

When connecting Econet socket boxes and the Econetcable:

always use the correct cable

do notcut the cable unnecessarily

neverstrip the insulation off the cable

do not use sockets which require making soldered connectionsdirectly
between the Econetcable and the DIN socket or PCB

ensure any connectionsare gas tight to prevent oxidisation

never mix thesingle wires from each pair

always usethe correct tools for the job.

Econet socket boxes

A numberofdifferent 5-pin DIN socket configurations have been used since
Econetwasintroduced

Acorn socket boxes whichutilise a pair of Insulation Displacement Connectors
(IDCs) for making the connection between the cable and sockets

SJ Research socket boxes which utilise two pairs of IDCs, which are more
suitable if the cable has beencut.

Digital Services solderless crimp outlets which use grease-filled crimp
connectors

soldered facia panel mounted sockets.

Socket boxfailure

Socketboxfailure is usually indicated by intermittent or variable socket behaviour
leading to completefailure.
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Acorn socket boxes

There are a numberof reasonsfor socketfailure, and these include poor soldering,
failure to insulate the soldered joints, and breakage of the cable at the joint due to

the lack of cable support.

Networks which contain soldered facia panel mounted sockets are generally more

pronetofailure.

Insulation Displacement Connectors

IDCs are not designed to take two wires per connector, where the core of the wire

exceeds 0.63mm or wherethe outside diameter exceeds 1.5mm. Cable which

meets the specification for Econet exceeds both of these parameters.

Consequently Econet cable should not be cut at each socket box (when using

Acorn socket boxes) as both ends of the wire cannot be inserted in the same IDC.

This specification of cable also prevents the re-use of a socket box onceit has had

wires inserted into the IDC.

Acorn socket boxes
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Acorn socket boxes have the following characteristics:

e@ Connection to IDC prevents oxidisation of the connections

e@ Cable can be used in continuous lengths giving reliability and ensuring thatif

one socketfails, the others continue to operate

e@ The cable is supported with cable ties, preventing stress being placed on the

connections

@ Theconnection between the cable and IDC will be unreliable if the cable is cut

as both ends ofthe cable are inserted into the same IDC.
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Figure 8.1: The PCB layoutof an Acorn socket box
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Socket boxes

SJ Research socket boxes

SJ Research socket boxes have the following characteristics:

@ Connection to IDC prevents oxidisation of the connections

e Cable can be used in continuouslengths giving reliability and ensuring thatif

one socketfails, the others continue to operate

e@ The socket boxes remainreliable if the cable is cut as there are duplicate IDCs

allowing a cut cable to be correctly connectedto the sockets.

- \ ( N

C YC -

+(\_
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Figure 8.2: The PCB of an SJ Research socket box

Soldered 5-pin DIN sockets

Soldered 5-pin DIN sockets have the following characteristics:

@ Connections are prone to failure due to contact with the air causing

oxidisation

Poor soldering can result in dry joints

The cable is held by a solid joint, with no additional support from a cable tie,

which makesit prone to breakage due to the weight of the cable; thefailure of

onejoint may renderthe network unusable

e@ The cable hasto be cut at each socket in order to make the necessary

connections to the 5-pin DIN socket.
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Digital Services solderless crimp outlets

  
Figure 8.1 A solder type 5 pin DIN socket and facia panel

Digital Services solderless crimp outlets

In some circumstances the use of the recommendedtwin socket boxesis not

possible, for instance where an Econetsocketis already provided as standard on

commercial trunking systems.

An acceptable alternative in such casesis the use of Digital Services solderless

crimp outlets.

The sockets themselves are prepared away from the network andconsist of a single

or pair of 5 pin 180 degree DIN sockets. They are wired according to the

specification usedin theinstallation, soldered onto the tags of the DIN socket, and

covered with either heat shrink or neoprenesleeving:

2 (0 volts)

5 (Clock -)

 

  
  

S
3 (Clock +)

4 (Data -)

1 (Data +)

 

The outer insulation is removed from the main Econetcable in exactly the same

mannerasiffitting a standard Econet twin socket box.
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The connection between the cable and the flying leads of the socket is made usingsmall grease filled Scotchlok™ connectors (3M part number UG BRIDGE)
(Available from Farnell Electronics, order code 143-076).

5 Pin DIN Socket

Open  Scotchlok connector

5 Pin DIN Socket

  Closed    oe

Scotchlok connector

Figure 8.2: Connecting a Scotchlok connectorto the flying lead of a pre-soldered Econetsocket
The individual socket or completed facia panel can then be simply fitted in place.
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9 Interference on the network

Interference on the network can take the form of occasional data errors leading to

a series of re-tries or it can be serious enough to cause damageto the equipment.

Both the Econet system and the mains system can be subject to interference, so

one defective machineor wiring fault can cause problems throughout the system.

The major sources of damaginginterference are externally induced pulses such as

thunderstorms, and the electrical supply system. Damage mayalso be caused by

static (see the chapterInstallation considerations on page 17).

The Econetinterface

The Econetinterface is designed to operate with applied voltages which are never

significantly above or below earth voltage.It will withstand short overloads, but

the amountof energy which can be absorbed is small andif this is exceeded then
the line driver chipswill fail.

Whydoline drivers fail?

Line driver chips can be damaged by mains supply earthing problems, by

externally generated pulses (usually caused by thunderstorms) travelling along the

network cable or by excessive levels of mains-borne interference.

Interference entering through the Econetsocket is normally dissipated by large

value resistors which are presentto protect the interface. However, the line driver

chip has to supply the maximum possible current in order to achieve high power

output across the network. This meansthat it needs a direct connection to the

network wires.It is this connection to the outside world which makesit particularly

vulnerable.

The line driver chip can tolerate a short-circuit of its output, either to earth, or to

the output of another chip, but an applied voltage above +12 volts, or below earth

potential is too much.

Someprotection exists in the form of diodes on the chip which prevent the voltage

on the pinsfalling below earth potential, howeverall the energy entering the

machineis dissipated as heat in a small area of the chip, and if the overloadis

severe, or a small overload persists for any length of time, that part of the chip will

melt.
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The Econetinterface

Eachline driver chip has two independenthalves(for the two data lines in the

cable), and overloads tend to damageindividualtransistors, rather than the whole

chip,It is therefore possible for half blown chips to continue to work, but with

reduced performance.

Damagedchipsare either opencircuit, so that no connection is made to the

network(only the station with the damagedchipis affected), or short circuit,

permanently transmitting onto the network and disrupting all users. Since a

different part of the chip comes into play when thestation is switched Off, it is

possible to have faulty chips which work perfectly while the machine is switched

on, but jam the network whenit is switched off, or vice-versa.

Earthing problems

58

Mostelectronic equipment uses a switch mode power supply unit (PSU) in

preference to a conventional transformer. The switch mode PSU chopsthe

incoming mainssine waveinto a series of pulses, and then uses the energy

produced to provide the required equipmentvoltages. The electrical noise spikes

created arefiltered out by the PSU, and fed downto the PSU’s earth connection

whichis tied through the mainslead andthe building wiring to the distribution

board earth connection. This in turn ties the incoming supply earth to an earth pin

driven into the ground.

In a normalsystem, all earthed equipment has earthed components operating at

roughly the samepotential with reference to the supply earth (aroundzero volts).

If the earth potential at one station is significantly above or below that at other

stations, current will flow from one earth to the other, through theline driver chips

in the respective machines.

Whatcauses earthing problems?

The most commoncause of earthing problemsis the earth pin on a mains socket

becoming disconnected from the supply earth. If this happens,the electrical noise

spikes from the PSUare not held at the supply earth potential but float to a value

which may be as high as 60 volts AC.

If an affected machine has been used without a network connection and is then

connected to the network, the network earth will attempt to substitute for the

normalearthing system to bring it back into line, but not before the 60V has had

time to damagea few line drivers. If there are several such machines, the network

earth will not be able to cope with the leakage currents and there will be a

permanentpotential difference, causing the network to behave unreliably and to

blow line drivers on a regularbasis.
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Interference on the network

Faulty appliances can also cause occasional earthing problems;a fault shorting

live to earth causeslarge currents to flow in the earth wiring until the fuse blows.

This causesthe local earth potential to increase during the period that the fault

currentis flowing, again causing problems.

Networks betweenbuildings

Separate buildings (or buildings with more than one independentelectrical supply

system) do not have a direct connection betweentheir earths, other than via the

network cable.

Electrical supply systems have earth electrodesdriven into the ground, and

providing these are in good condition and thesoil has not dried out, the earth

potentials will be close enoughfor the network to operate without trouble.

Occasionally, however, dueto a faulty appliance being connected, or simply

switch-on surgesin large plant (such as kettles, photocopiers, lathes etc.), the

earth potential will take a temporary jump, causing damagetoline drivers unless

precautions have been taken.

You should not workon anyinstallation to link buildings while there is any
likelihood of an inter-building section of the cable being struck bylightning.

Thunderstorms

You would not expect the network to survive a direct lightning strike, but it would

be usefulif it could tolerate a bolt of lightning landing nearby.

Whenlightning strikes, a huge electrical current (many thousandsof amps) enters

the ground in a small area. This has two effects; a strong magneticfield is

produced, inducing currents in any nearby conductors (such as the Econetcable),

and earth potential differences are created in the soil; as the current spreads out

into the earth, buildings near the point of the lightning strike will measure a

different earth potential to those further away.

Significant voltages appear at the end of the cable, measured with respect to the

local earth, and a current flows from the earth in one building, through theline
drivers in local stations, down the cable, in throughthe line drivers of machinesin

the second building and awayto that earth.

Lightning problems generally only affect sites with more than onebuilding; the

wiring in a single building is not usually laid out in such a wayas to couple the
magneticflux, and a single building will generally be at a fairly consistent earth

potential. However large runs of Econetcable on the outsideof the buildingorin

the roof space should be avoidedif possible as these have a greater chance of
being affected.
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Transient suppressors

Transient suppressors prevent noise pulsestravelling past them, so preventing

damageto line drivers.

A transient suppressor clampseach ofthe signal lines within a permitted range

from its earth connection. Therefore a low impedance connectionto earthis

essential. (Consult the installation notes supplied with the transient suppressor

for further details.) If the earth potential at a transient suppressoris the same as

that at a nearby station, the voltages applied to that station will never be high

enough to damageit.

Surge voltagestravel as pulses along the cable at the same speedas othersignals.

If the pulse reaches a station before it reaches a transient suppressor, that machine

will be damaged. You should therefore install transient suppressors betweenlikely

sourcesof interference and the machinesthat they are to protect; this usually

results in transient suppressors being installed at the point at which the network

cable enters the building:

Transient Suppressor

as 7 eo — os

 

| ‘ | Doo
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Figure 9.1: The position of transient suppressors on a network linking two buildings.
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Interference on the network

Howdotransient suppressors work?

Each makeof transient suppressorvaries in the way it works. Inside an SJ Research

transient suppressor box, there are four suppressor diodes connecting between

each of the network clock and data lines and ground.

 

   
 

+D- E
4 | 4 BLN.

  

Figure 9.2: Inside an SJ Research transient suppressor box

Under normal conditions,very little current flows through the diodes, but as soon

as the voltage across the diodes exceeds specification, the diodes conduct and

clampthe voltage to a safe level.

The suppressor diodesare similar to conventional zener diodes, but have a much

greater capacity to suppress energy. For example, the diodes used in S] Research

transient suppressor boxes (or Zap boxes) can keep the voltage below 13V when a

current of up to 130Ais flowing. They can suppress IkW of powerfor up to

5 minutes, and even higher powerlevels for shorter periods.

If the energy in the surge exceeds the capacity of the diodes, they are designed to

fail to a short circuit; damaging themselves, but continuing to protect the

computers. A normalzener diodewill fail at very much lowerenergylevels, andwill

probably fail open-circuit, leaving the remainderof the surge energy to dissipate

itself in the computers.

Mains-borneinterference

All Acorn mains-powered equipmentis designed to be able to operate with less

than perfect mains supplies but this immunity is limited by both the frequency of

the occurrence and the magnitudeof the mains supply disturbance.

Mains-borne interference can be generated byelectrical distribution system

switching, thunderstorms, defective apparatus, and so on.
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If you suspect that the supply for your networkis suffering from poor mains, you

should consult a qualified electrician. These are someof the problemsthat can

occur:

High and low frequency

e High and low average value

e Sags and surges

e@ Spikes

e Dropouts

e@ Powercuts

°

e High frequency noise.

High andlow value

Low volts problemsarelikely to be foundin rural areas supplied via long power

lines, while high volts may be found near substations and generating plant. A high

average tendsto overheat the equipmentand thusreducesits long term reliability,

whilst a low average reduces the equipment's ability to deal with other

disturbances and thus increases thelikelihood of erratic operation.

Sags and surges

Theseare short term disturbances which occurfor less than 0.5 secs and are

usually caused by the switching off and on of heavy loads.

Equipmentthat includes motors or heavy loads, suchasrefrigerators, duplicators,

electric fires, kettles etc, are all potential sources of problems. Many of these may

operate infrequently and consequentlyit may bedifficult to identify them as the

source of the problem. If possible, power them from anothercircuit.

If a heavy load is switched on the extra power taken from the mainscircuit

produces a sag whilst the switching off of a heavy load produces a surge. Power

supplies have a finite reserve of stored energy which can compensatefor short,

infrequent disturbancesofthis type. Larger or more frequent disturbanceswill

prevent the PSU from providing a constant output voltage.

Do not assumethat all the sockets in any room are on the same phase; manyold

buildings may have been subject to many years of modification.
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Interference on the network

Spikes

Spikes or impulses are short bursts of high energy which last betweenless than a

microsecond up to a few milliseconds. These impulses sit on top of the normal

voltage waveform so thetotal voltage entering the PSU is the sum of the impulse

plus the voltage of the sine wave at that time. The PSU hasanability to reject this

high frequencysignal, but if the total energy of the impulseis sufficient then the

PSU will malfunction.

A train of low energy impulses can be as damaging asan isolated impulse of a

much greater magnitude. Severe impulses such as those causedbyelectrical

storms or badly suppressed motor switches can damage the PSU and may cause

the equipmentto reset.

Dropouts and powercuts

Dropouts or brownouts occur when the mains voltage dropsto zero for a period,

and, like power cuts, may be easier to detect than the other disturbances.

High andlow frequency

Normally, the powerutilities are required to provide powerwithin 1% of the mean

of 50 or 60 Hertz. Although the PSU hastheability to deal with somevariation this

type of disturbance should be checked for. Somerural and othersites mayrely on
stand-by generators whose generation frequency may be suspect.

High-frequency noise

High-frequency noise can be caused by arcing contacts or even by high powered

radio transmissions. Fluorescentlight fittings can cause a voltage whichis rarely

larger than 10 volts to appear on top of the mains waveform and this type of noise

can pass through the PSU, modulate the PSU DC output voltages and even cause

jitter on a VDU. Lighting should always be on a separatecircuit to the equipment.

Identifying an interference problem

Mains monitoring equipmentis generally quite expensive. Some manufacturers

will do a site survey for you and provide a report on any problems. However,if this

is not an option, you are advised to hire what you need from anelectronic test

equipmentrental firm for the period required. The minimum recommendedhire

period for a site is a week, as defective equipment often malfunctions completely

at random.

Yourelectrical contractor will be able to advise onthis.
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Reducing mainsinterference

If you discover that the problem is due to a shared mainscircuit, then the best

solution is to arrange for an isolated supply installed by a qualified electrician.

If this is not possible, you should considerre-routing the mains wiring because

e if the earth is a long way back to the distribution box then the earthitself will

be floating several volts above ground potential causing electrical noise

e ifthe mains wiring runs from the distribution box via cable trunking, the close

proximity of other noisy cables (especially high current circuits for heavy

electrical machinery) may induce additional noise into yourcircuit.

When a computeris connected directly to another mains-poweredunit, the

immunity of the stand-alone computerto impulse disturbances is reduced. This is

due to the creation of earthing loops via the workstations’ many mains leads, and

can be improvedbylaying all the mains leads together to reduce the enclosed loop

area. Do not, however, create a potential safety hazard by tying

current-carrying cables into a multi-turn loop; just lay them alongside each

otherin a straight line.

Equipmentis available for hire or purchase to help isolate or prevent mains

interference problems.; some ideas of whatis available are given below. Further

technical information on mains supply problemsis readily available from the

manufacturers listed in Appendix I: Useful addresses.

Prevention is better than cure, and is often cheaper. If you have a problem, isolate

it, andif at all possible, eliminateit.

Mainsinterferencefilters

The simplest types of mainsinterferencefilters are usually plug-in, and can

eliminate a large range of impulses. They cannot howeverpreventany of the other

problems. The more expensive types are permanently wired into thelive, neutral

and even the earth wires, but this should be doneonly by a professional

electrician. The effectiveness of thesefilters is largely determined by the quality of

the installation work but they are available as high current units which can protect

an entire room.

Constantvoltage transformers

Constant voltage transformers usually use a magnetically saturated,

ferro-resonant, mains transformer which eliminates much mains waveform

distortion and can beeffective against sags, surges and impulses.
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Interference on the network

Isolation transformers

Isolation transformers have ultra low coupling between primary and secondary and

give very high attenuation of electrical noise.

Uninterruptible power supplies

There are two types of uninterruptible power supply (UPS), on-line andoff-line, in

whichthe internally generated mains waveform of both types can either be a

square wave of mains frequency, or preferably a sine wave.

The cheaperoff-line UPS will power the equipment from the mains supply directly

wheneverthe mains supply is operating within its voltage limits. If however this

voltagefails the off-line unit will switch to a battery backup system which

generates a pseudo mainssupply. If the normal mains voltage recovers the UPS

will switch it again through to the load andalso useit to recharge the batteries.

Backupis limited by the size of the batteries andthis is usually sufficient for only

10-30 minutes.

The more sophisticated on-line UPS only supplies powerto the load via the

internally generated mains voltage. The incoming mains supply indirectly powers

this generation under normalconditions with the battery being used underfault

conditions. An on-line UPSis the ultimate protection against mains problems

ensuring that the site equipment is being permanently powered by a perfect,

locally generated mains supply. A single unit could be used to supply an entire

room. Current on-line UPS ratings range from 100VA to several kilowatts.

You should note that UPS are electronic devices, and are therefore subject to

electrical interference. Make sure that any unit you consider purchasing

incorporates in-built protection; if it doesn’t, you will have to provideit.
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10 Installation

This chapter explains how to install an Econet network. You are advised to seek

professional assistance from yourlocal network support agency wheninstalling an

Econet network.

Tools required

Before youstartfitting the cable to the socket boxes you must have the correct

tools. Failure to use the correct tools will result in an unreliable installation.

The specialist tools required are listed here. You will also need other tools, such as

screwdrivers. A suggested completetool kit for network installation is given in

Appendix E: Tools required.

Cable insertion tool

All Econetstarter kits are supplied with a plastic cable insertion tool. This is only

adequate for a small numberof connections and youare advised to purchase a

professional IDC insertion tool if you intend to install more than one socket box.

These can be obtained from a numberof sources including RS Components (Part

No. 470-128).

Care should be taken with the professional IDC insertion tools as they can also be

used to cut the cable onceit has been inserted. You are advised either to remove
the cable cutter from the cable insertion toolby carefully removing the screws from
the body and then removingthe cutter, or to wrap a cable tie around the head of

the tool to keep the plastic guard in place.

Cable stripping tool

A specialtoolis available for removing middle sections ofinsulation from a length

of cable, without cutting the internal wires. A cable stripping tool is available from

RS Components,(Part No. 547-442). You are advised to experiment with the depth

setting for the cutter before attempting to strip the main cable.

Removingtheearth shielding

Removethe earth shielding using a small pair of pointed scissors. Take care not to

cut the drain wire which runs within the earth shielding.
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1 Carefully strip about 60mmofthe outer insulator andshielding from the cable.

Take care; if you nick the earth drain wire it will break whenit is inserted into

the IDC, and youwill have to repair it before continuing. Do notstrip off the

individual wire insulation.

Do not cut the cable to wire a socket box in the middle of the network.

Removethe lid from the socket box. Inside, you will see two 3-way white IDCs

marked with the letters E (ground or earth), D+, D -, C - andC +.

Fasten the cable to the board using the cablegrips at the side of the printed

circuit board.

Lay the colour-coded wires and the copper ground wire over the appropriate

IDC sockets using the following colour coding:

 

 

 

 

  

Earth copper

Data + white with an orangetrace

Data - orange

Clock - blue

Clock + white with a blue trace   
If the cable you are using does not comply with this colour coding, you must

makesure that one twistedpair is used solely for C + and C - and the otherfor

D+andD -.

Put a kink in each wire to prevent them from breaking when you insert them

into the IDCs:

Earth drain wire
(other wires omitted for clarity)

DIN socket   
yr |DC~,

& |
kink

 

Figure 10.1: Correct technique for insertion of the earth drain wire
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Installation

Make sure that the earth drain wire cannot come into contact with either the

Econet socket box circuit board or the base of the DIN sockets. (This can cause

a short on the network, resulting in damage to the Econetinterfaces in the

terminals.)

Pushthe wire into place using the cable insertion tool. Make that you use the

insertion tool the right way round, otherwise the connectorwill break.

You can work out which way round to use the tool by experimenting with a

spare box, using no wire. Gently push the tool into one of the connectors; if it’s

the wrong way round, you'll feel resistance after the tool has gone in about

3mm.Turn the tool up the other way andtry again; it should now go right down

to the bottom of the connector with only slight resistance. Mark the tool to

remind you which way roundto useit.

If you are fitting a terminator you should cut off any excess cable protruding

from the connectors.

Reassemble the socket box.

Earth

 

Data +

Data -

Clock +

Clock-

 

Cable Grip = Cable—_,

Figure 10.2: Acorn Econet socket box showing cable layout

Wiring SJ Research socket boxes

1 Carefully strip about 60mm of the outer insulator and shielding from the cable.

Take care; if you nick the earth drain wireit will break whenit is inserted into

the IDC, and you will have to repair it before continuing. Do notstrip off the

individual wire insulation.

Do not cut the cable to wire a socket box in the middle of the network.

Removethelid from the socket box.
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3 Lay the colour-coded wires and the copper ground wire over the appropriate

IDC sockets using the following colour coding:

 

 

 

 

 

Earth copper

Data + green

Data - red

Clock — yellow

Clock + blue     
If the cable you are using does not comply with this colour coding, you must

make sure that one twisted pair is used solely for C + and C - and the otherfor

D+andD -.

Put a kink in each wire to prevent them from breaking when you insert them

into the IDCs:

Earth drain wire
(other wires omitted for clarity)

DIN socket J

   
 

 

Figure 10.3: Correct technique for insertion of the earth drain wire

Makesure that the earth drain wire cannot comeinto contact with either the

Econetsocket box circuit board or the base of the DIN sockets. (This can cause

a short on the network, resulting in damage to the Econetinterfaces in the

terminals.)

Pushthe wire into place using the cable insertion tool. (Make that you use the

insertion tool the right way round, otherwise the connectorwill break.) You

may use any of the IDCs contained in the SJ Research socket box. You can use

the spare connectors if the cable breaks when youinsert it.

You can work out which way round to usethe tool by experimenting with a

spare box, using no wire. Gently push the tool into one of the connectors; if it’s

the wrong way round,you'll feel resistance after the tool has gone in about
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Installation

3mm. Turn the tool up the other way andtry again; it should now go right down

to the bottom of the connectorwith only slight resistance. Mark the tool to

remind you which way roundto useit.

If you are fitting a terminator you should cut off any excess cable protruding

from the connectors.

Reassemble the socket box.

 

Earth

| Clock +

a Clock-

Data +

Data -  
Figure 10.4: SJ Research Econet socket box showing cable layout

Joining cable lengths

If you have to join two lengthsof cable, you can either use a BT Block Terminaltype

77A or you can chooseto use a soldering method.

Joining two lengths of cable using a BT Block Terminal type 77A

The easiest way to join two lengthsof cable is to use a BT Block Terminal type 77A.

This consists of two pairs of IDCs which provide a straight through connectionfor

the endsof the two cables. SJ socket boxes have this feature built into the design.

Strip about 60mm of the outer insulator and shielding from the cable. Take

care;if you nick the earth drain wire it will break whenit is inserted into the
IDC.

Removethe lid from the box. Inside, there are four 3-way white IDCs marked

with the numbers| to 6 for each pair of IDCs.

Fasten the cable to the board using the cable grips at each end of the printed

circuit board.

Lay the colour coded wires and the copper ground wire over the appropriate

IDC sockets. Ensure that the colours are matched and that no wires are

crossed. Do notstrip off the individual wire insulation. Push the wire into

place using the cable insertion tool as described under Wiring Acorn socket boxes.
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Joining cable lengths

5 Puta kink priorin the wire to prevent it breaking whenit is inserted into the
IDCs.

6 Cut off any excess cable protruding from the connectors.

7 Reassemble the socket box.

8 To prevent strain on the soldered connections,fix the socket box down.

Wiring a BT 77Ajointboxfor use with Econetillustrates a BT 77A joint boxbefore, during
andafterwiring.

 

   

  

Fixing screw post

Cabletie slots

Figure 10.5: Wiring a BT 77A joint box for use with Econet

Soldering two lengths of cable

The internal wires can be carefully stripped back and soldered.

1 Remove about 50mm ofthe outer covering from the cable andslide the
braiding back.

Removeanyfoil wrapping which may be aroundthe cable.

Cut the endsof the cable and remove about 10mm ofsleeving from each
individual conductor.It is important whencutting the cable to stagger the
length of the wires to ensure an overall more reliable connection:

  

Heatshrink sleeving.
(Placed onthe longest Braided sleeve
ends of each wire) (Pushed back) Outersleeving.
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Installation

Place heat shrink sleeving over the main bodyof the cable and over each of the

individual conductors to be joined:

 

Heatshrink sleeving.

Note that the Earth wire is not normally sleeved, butit is advisable to sleeveit

when making a soldered joint to provide mechanical strength.

Solder the corresponding wires together making sure that the two endsof the

wires overlap for a few centimetres of their length:

Heat shrink sleevingfitted

overthe solderedjoints ~~,

Slide the sleeving overall the soldered joints and warm with the soldering iron

or a suitable hot air source until thereis a tight fit over the joints.

 

Slide the braiding over the conductors making sure that the two ends overlap

and thencarefully slide the sleeving over the braiding and warm asbefore.

a
Heatshrink sleeving.

Braiding pulled back overthe wires.

 

8 Secure the joint to make sure thatit will not be subjected to any stress

J (
IF, (

IPa 4
IF

n 4

(soldered joints have poor mechanical strength).
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SJ Researchtransient suppressors

SJ Research transient suppressors

Transient suppressorsare fitted using the tools required for a normal Econet

socket box, and the installation methodis very similar with the following

additions.

74

Whenthecable has to leave a building and be run outsideit is often more

convenientto cut the cable in orderto facilitate its installation. If the cable is

cut the transient suppressor makes a convenient junction between a cable

coming into a room from outside, and theinternal wiring. Two sets ofidentical

IDCs are provided.

A solid earth connection is required for reliable operation. This is best made

with cable of 1.0 square mm cross-section or more, from the earth screw

terminal in the box to a copper earthing stake hammeredinto the ground. A

mains earth is not recommended. Connection to a water pipe or other service

entering the groundis allowed, provided the connection is madenear the

point of entry of the service to the building, and that precautions are taken to

make sure that the connections are protected from corrosion.

Outdoorcables should be drawninto plastic conduit, and buried in the ground
at a minimum of 600mm depth. If this is not possible, cables may be slung

between buildings, using galvanised steel wire to support the weight, and

heavy duty screw eyes to secure them at each end. The data cable must not be

subjected to mechanical stress, so you must make allowances for wind andice.

Note that a transient suppressorwill not protect against a direct lightning strike.

However, whenlightning strikes occurin the locality, substantial voltages can be

induced in cables, and the transient suppressorwill generally protect against

these, normally protecting the semiconductordevices in the computers connected

to the network.

SJ Research and Acorn Computers can accept no responsibility for any

damage howevercausedto any device connected in any way whatsoeverto a

SJ Research transient suppressor.

If you are using other devices, consult the installation instructions, and seek advice

from the manufacturer.
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11 Testing the network

Connecting the clock and terminators

Whenyouset up an Econet networkforthe first time, you needto activate and test
the network. The tests you need to perform are describedin this chapter.

1 Test the wiring as described under Measuringresistance from the clock to the
terminators on page 80.

2 Ifyou are using removable terminators place these at each end of the network
and test them as described underResistance and DC testing on page 76.

3 Makesurethat the clock speedis correctly set by the links in the clock box as
described in the chaptersection entitled The Econet clock.

4 Check the voltages present on the Clock + and Clock - lines as specified under
Identifying faulty Econet interfaces on page 82. If you do not obtain a reading within
the rangesgiven, the clock is faulty and should be replaced.

5 Connect the clock box in the middle of the network.

Connect the power supply to the clock box and switch on.

7 Check the voltages present on the Clock and Datalines as specified under
Identifying faulty Econet interfaces on page 82. If you do notobtain a reading within
the ranges given, there is a problem with terminators, clock or the wiring.
Repeat the tests outlined in the chapterTesting the network on page 75.

8 Using an Oscilloscope examine the Clock + and Clock - waveforms as
described underAC testing on page86.If you do not obtain the expected
waveforms,the clock or terminators maybe faulty.

Whenthe network has passedall of thesetestsit is ready to accept Econet
terminals andfile servers, and bridgesif required.

Equipment

You will need the following equipmentto test your Econetinstallation.

@ agood quality multimeter capable of accurately reading < 0.5 ohms, andfitted
with fine probes

@ ashorting plug; you will need to makethis yourself.

The following equipmentis useful for speeding up the testing:
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Equipment
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a dualtrace oscilloscope

a test box; either an EMA box or a FLATbox.

The EMA(Econet MaintenanceAid) test box is no longeravailable, although some

of the functionality can be obtained using the circuits described in the December

1987 and January 1988 issues of BBC Acorn User. The FLAT (First Line of ATtack)

box offers similar facilities to the EMA box; details can be obtained from

Alsystems.

Notethat:

The testing outlined in this section assumesthat an external Acorn orSJ clock

and appropriate terminators have been usedforthe installation.

Networks using the FileStore internal clock and termination may generate

unpredictable results.

Networks using Interclock termination will generate unpredictable resultsif

thereis line driver failure on either of the machines containing the

terminators.

Resistance and DCtesting

DC testing is used to testfor:

breaks in the cable

faulty passive terminators

short circuits between any of the cables.

high resistance in the cable.

DC testing can also be used to help you mapoutthe layout of your network.

A
V
N
U
Y
A
A
L
A
A
L
A
A
A
A
A
A
A
A
U
A
A
A
N
A
N
D
D



I
n
I
N
I
O
I
I
I
T

Testing the network

Makinga shorting plug

To make one of these you need a 5-pin 180 DIN plug, somewire, a soldering iron

and solder. You can obtain a DIN plug from anyelectronics stockist, or you could

use the end from a damaged Econetlead. An exploded view of a shorting plug is

shownbelow:

Outer cover

 

Wire soldered to the pins

Metal screen My

 

Pug {
Metal screen

Figure 11.1: Exploded view of a shorting plug.

Test the plug by measuring the resistance acrossall possible pin out

configurations. The resistance should be the samewith all pin out configurations.

If they are not, there is a faulty soldered joint on the plug.

Testing for cable breaks

Thefirst test which should be performedis a continuity test. This checks for any

breaks in the cable.

1 Disconnectall the stations, peripherals, clocks, file servers and bridges from

the network. If you fail to do this, damage maybe causedto any equipment

whichis left connected to the network.

Notethat if your networkrelies on the FileStore internal clock and termination

or Interclock termination, the terminator only functions correctly when the

machine containing the terminated interface is connected to the network and

switched on.
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Testing for cable breaks

During thesetests, the FileStore and Interclock should be treated in the same

way as SJ Research terminators.

If fitted, SJ terminators should be removed.

Take the shorting plug and pushit into the socket in a terminator at one end of

the network.

4 Begin testing at the break wheretheclockis inserted in the network (point A in

Figure 11.2: Test points on a section of Econet network). On networks which do not

have a clock in the middle of the cable, remove oneof the terminators and

work from one endto the other.

terminator with

location of fault shorting plug inserted

 

S
P

_ _ >

Figure 11.2: Test points on a section of Econet network

5 Measurethe resistance of the cable in the following order:

 

 

 

 

  

Earth to Line Tests Typical Value

: : Clock+ 3{O O}1 Data +
1 Earth (Pin 2) to Clock + (Pin 3) <20 ohms O_o

Clock- 5\°2 4 Data-
2 Earth (Pin 2) to Clock - (Pin 5) <20 ohms 2

3 Earth (Pin 2) to Data + (Pin 1) <20 ohms Solderside of plug

4 Earth (Pin 2) to Data - (Pin 4) <20 ohms    
6 Nowcheckfor short circuits between lines by repeating the tests in this order:

 

Line to Line Tests Typical Value
 

1 Clock + (Pin 3) to Earth (Pin 2) <20 ohms
 

 

2 Clock + (Pin 3) to Clock - (Pin 5) <27 ohms
 

3 Clock + (Pin 3) to Data + (Pin 1) <27 ohms Solder side of plug
     4 Clock + (Pin 3) to Data - (Pin 4) <27 ohms
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Testing the network

You should obtain maximum readings of 27 ohmsor less on a 250m arm of a 500m

network whenthetest plug is placed in the terminator. Installations using SJ

Researchcable will have readings which are 2-3 ohmshigherin value than those of

the first test, due to the characteristics of the SJ Research cable.

You will find that the readings obtainedin the first test, and the first reading in the

secondtestare significantly lower than the remaining readings in the secondtest.

This is due to the increased conductorsize which the Earth shield and drain wire

provide.

Deviations from the given values can indicate a numberof possible problems,

including:

e@ the networkis too long

e the clock is not in the centre of the network

e@ the wrong cable type may have been used

@ there may be high resistance joints in the cable.

It is possible for the network to be continuous andyet exhibit characteristics which
indicate thatit is too long, or that the wrong type of cable has been used.

It is important to realise that whilst a network with this type of ‘fingerprint’ may

function it will not do so unless you reduce the clock speed.

If only some of the readings are affected then you mayalso have oneor more short

circuits or open circuits on the cable.

Isolating the problem

To isolate the problem, moveto the half-way point of the cable (point B in Figure

11.2: Test points on a section of Econet network), and repeat the tests. The resistance on

shorter lengths of cable is less, so the values of your readings will be reduced.

If the problem remains,halve the distance again, (point C), and repeatthetest.

Continueto dothis until the readings follow the normal pattern. This enables you

to identify which part of the cable contains the fault. You can then work between

the known good point and the bad point, points C and D in the example, until you

isolate the fault.

Whenyou have found onefault, don’t assumeyou have found them all; rectify the

fault and then repeat the tests again until you have isolated every fault.
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Measuring resistance from the clockto the terminators

Removethe shorting plug.

If your network usesSJ terminators, you will have removed them forthefirst test;

replace them now.

Measurethe resistance from the clock position through the terminators. You

should obtain readings like those shown below:

 

 

 

   

Line to Line Tests Typical value Clock+ 3/0 O}1 Data +

Oo. O
Clock + (Pin 3) to Clock - (Pin 5) 110 to 160 ohms Clock- 5° “4 Data-

2

Data + (Pin 1) to Data - (Pin 4) 220 to 260 ohms ;
Solderside of plug

 

The exact value you obtain will vary from network to network becausethefinal

value obtained is made up from the componentvaluesin the terminator and the

cable resistance.

Ri ComponentValues

ea o—_i__'® R156 ohms

R2 R2 56 ohms
C- @ _|'@

R3 1000 ohms
R3

D+ e oe ‘6 R4 220 ohms

R5 1000 ohms
R4

C1 10uF Tantalum 10v
D- e © |

@.
i C1

Earth @ @® ©

Figure 11.3: Econet terminatorcircuit diagram

You can see that the values are madeupasfollows:

Clock + to Clock - = RI + R2 + cable resistance

Data + to Data - = R4 + cable resistance

This is true for all the resistance readings on the network.If you obtain readings

whichare not within the specified range then the terminatoris faulty and should

be replaced or repaired.
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Testing the network

If you do replace componentsin the terminators then you must ensure that
capacitor types and resistance tolerances etc are adheredto.

In addition to the above readings, you can also perform the following tests:

 

 

 

 

 

 

 

 

 

 

 

Earth to Line Tests Typical value

Earth to Data + 1220 ohms Clock+ 3{0 O}1 Data +

Oo. Oo
Earth to Data - 1000 ohms Clock- 5\° 4 Data-

2
Earth to Clock - 2276 ohms

Solderside of plug
Earth to Clock + 2276 ohms

Line to Line Tests Typical value

Clock + to Data + 1056 ohms Clock+ 3{O O}1 Data +
Oo. O

Clock - to Data + 1056 ohms Clock- 5 S 4 Data -

Clock + to Data - 1276 ohms Soldersideof plug

Clock- to Data- 1276 ohms    
Using the circuit diagram, shownin Figure 11.3: Econet terminatorcircuit diagram, you
can use these readings to identify the faulty component(s). Readings which are

inconsistent with the figures given above mayindicate a faulty capacitor.

Ideally the capacitor should be checked using an oscilloscope as described in the
section AC testing. Alternatively, to check the capacitor, carefully desolder it and
repeat the tests. (Note that the capacitor is polarised as shown. Make sure you
re-insert it correctly.)

Creating a map of the network

Often it is not possible to determine the path which the network follows by simply
following the cable run. The following techniquewill enable you electronically to
trace the path ofthe cable.

1 Disconnectall the stations, peripherals, clocks, file servers and bridges from
the network.If you fail to do this, damage may be caused to any equipment
whichis left connected to the network.

2 Take the shorting plug and pushit into the socket in a terminator at one end of
the network.

3 Select a pair of wires, Clock + and Clock -, which you can use to measure the
resistance of the cable.
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4 Using the multimeter, measure the resistance of the selected cables at each
socket.

Youwill find that the closer you get to the shorted-out terminator, the lower the

resistance reading. From yourreadings,it is possible to map the network as shown

in Figure 11.4: Mapping the cable layout of an Econet network. All measurements are in
ohms:
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Figure 11.4: Mapping the cable layout of an Econet network

Your mapshouldinclude the building layout, the locationofall bridges,clocks,file

servers, printers etc and all protection devices; isolation switches, mainscircuits

etc. You should always keep your network mapuptodate.

Identifying faulty Econet interfaces
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It is not normally practical to take precautions against absolutely all possible

sourcesofinterference, and soline drivers will occasionally fail.

So, given that there canbefaulty line driver chips affecting the whole network, how

do you go aboutlocating the faulty machines? Andif the network is working

reasonably well, how do you determineif there are any faulty driversatall?

If you believe that there may be a faulty Econetinterface on the network,

disconnectall stations from the network, and check the clock, network cable,

transient suppressors(if fitted) and terminators as previously described.

If there is no problem with the network, you shouldtest for a faulty Econet

interface by carrying out the followingtests.
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Testing the network

Disconnectall the stations, peripherals, clocks, file servers and bridges from

the network.

Test the voltages from the clock, without it connected to the network. Using a

DC voltmeter, measure the voltages on the Clock +, Clock -, Data + and Data -

with respect to Earth. You should expect to find voltages of the following

magnitude:

 

 

 

  

Earth to Clock + 4.0 volts

Clock + 3/O O}1 Data +
Earth to Clock- 3.7 volts 0_.Oo

Clock- 5X04 Data-
Earth to Data + 0.0 volts 2

Earth to Data - 0.0 volts Solderside of plug  
 

If this not the case, replace the line driver in the clock. When the clock has

passed this test, reconnect the clock and repeat the test. Due to the

termination applied to the Data + and Data youwill now obtain readings of

these magnitudes:

 

  
   
 

 

  

Earth to Clock + 4.0 volts

Clock 3|O O}1 Dat
Earth to Clock- 3.7 volts ok at

Clock- 5 4 Data -
Earth to Data + 2.2 volts 2

Earth to Data - 1.7 volts Solderside of plug  
 

These voltages will vary according to the type of clock box you are using and

the length of the network. The figures are approximate; Data + may be

anything from 1.8 to 2.3 volts, and Data - should be 0.3 to 0.5 volts less than

Data +. If the voltages are too high with no stations connected, you may have

a faulty network earth connection between the clock box and terminators.

Now start to connect the terminals to the network one at a time. As each

machineis added, check the data voltages. Then switch the machine on, and
check the data voltages again.

As machines are added youwill find that the voltage will drop slightly; the

voltage drop depends on the numberof machines connected.

A dramatic voltage change as you add a machineis an indication of a faulty

Econetinterface or lead. Change the lead andif the problem persists remove

the machine, and changeits Econetinterface. If the machine is a BBC Model B
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then replace the line driver, this is an SN75159N and is numberedIC 93. If the

machinestill causes a dramatic voltage change take it to your Acorn Dealer or

Approved Service Centre for repair.

Faulty line drivers in early BBCs (PCBIssue3 or earlier) can also cause no clock

on otherstations.

5 Whenall machines are connected, check that each can communicate with the

file server. Machines reporting Net Error or Station Not Present

probably have blownline driver chips.

It is possible for damaged chips to continue to work perfectly, although their

internal connections have been partly destroyed. These chips are very sensitive to

further mild overloads.It is therefore not unusualafter a serious problem has been

corrected, for other line drivers to fail later, and for no apparent reason.

Unfortunately, there is no practical way to identify such chips.

Identifying faulty bridges
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Like line drivers, faulty bridges are often difficult to identify simply because they

often continue to work when partly damaged.

The Econet Bridge designed jointly between Acorn Computers and SJ Research is

not coveredin this section. Please refer to the manual supplied with the SJ Econet

Bridge for more details about this product.

Testing an Acorn bridge

A bridge contains two Econetinterfaces, so thefirst test is to identify whether the

line driver circuitry is functional by performing the tests in the section Identifying

faulty Econet interfaces on page 82.

To help you to diagnose more complexfaults you will need:

a terminator box

a clock box with associated power supply

four 5-pin DIN leads

an EconetY junction or T-piece

the Unit Under Test (UUT).
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Testing the network

Connect the bridgeasfollows:

Clock

    

 

Terminator

Acorn Bridge

  LP

T-Piece

 

Connect the terminator to the clock box using a 5-pin DIN lead.

2 Connect the Econet Y junction or T-piece at the single socket end to the other

socket on the clock box using another 5-pin DIN lead.

3 Connect the other two sockets on the EconetY junction to the two panel

mounted sockets on the rear face of the Unit Under Test (UUT) using the

remaining 5-pin DIN leads.

Connect the power supply unit to the clock box and switch on.

Connect the UUT to the mains supply and switch on.

Start the self-test by pressing the switch in the recess underthe front section

of the UUT.

The LEDin the recess should flash with an even mark-spaceratio.

7 Check that the LED continuesto flash for at least 30 seconds, and then switch
the unit off and on again. The LED should now remain on.

If the LED does notflash or flashes with a period of between | and 8 short flashes

followed by a numberofflashes, the unit is faulty. Take note of the numberof
flashes and take the unit to your Acorn Dealer or Approved Service Centre for

repair.

The meaningsof the different numbers offlashes are:

0 flashes: Microprocessoris not operational

The microprocessoris not capable of starting due to possible faults in the

microprocessor/microprocessorclock / IC18 / EPROM / Addresslines / Data lines /
Test switch / LED or powersupply.
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1 flash: RAM error

ICs 5, 6, 7 or 8 are faulty or an addressordataline is faulty or address decodingis
not functioning properly.

2 flashes: ROM checksum error

The ROMis faulty or any of the | flash errors may exist.

3 flashes: ADLC I error

IC 18 is faulty or any of the IC 18 input circuitry maybefaulty e.g. clock detect, data
receiver.

4 flashes: ADLC 2 error

IC 12 is faulty or any of the IC 12 input circuitry maybefaulty e.g. clock detect, data
receiver.

5 flashes: Loopback from I to 2 error

IC 18 and transmitcircuitry failure or IC 12 and receive circuitry failure.

6 flashes: Loopback from | to 2 error

IC 12 and transmitcircuitry failure or IC 18 and receivecircuitry failure.

7 flashes: Net 1 numbererror

Links 12-19 should be set to 1 or IC 17 or RP2is faulty, or there is an address or
data fault into the area of IC 17.

8 flashes: Net 2 numbererror

Links 4-11 should beset to 2 or IC 15 or RP] is faulty, or there is an address error or
data fault into the area of IC 15.

You need anoscilloscope and / or an EMA test box or a FLAT boxto perform these
tests.

The examplesare typical readings whenthe oscilloscopeis set to DC coupling.It is
very important to test the network with DC coupling becauseit will show up
deficiencies in the Earth continuity.

These examples are rather general, and you mayfind that the output from the
network undertest exhibits elements of these. You should be aiming to achieve the
example shownin Figure 11.5: Normalclock waveform for a normalclock waveform.

T
T
I
W



e
e

 

 

Testing the network
   

Disconnectall the stations, peripherals,file servers and bridges from the
network.

Using an oscilloscope check the Clock + and Clock - lines: there should be no
voltage difference between them. The following waveforms may be obtained.
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Figure 11.5: Normalclock waveform
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Figure 11.6: Unterminated clock waveform
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Figure 11.7: External and FileStore clock clash

 

 

Figure 11.8: Clock + shorted to ground
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Figure 11.9: External interference on the clock signals

Earth discontinuity can be identified by the clock waveform appearing over or

fluctuating around the DC 0 volt reference. The waveform which is shownin Figure

11.10: Earth continuity problems as displayed onthe clock signals indicates a break in the

Earth continuity of an Acorn clock,via a fault with link R7.

(\ fh
|

0 Volts

OVolts. - -
|

Figure 11.10: Earth continuity problemsas displayed on the clock signals

The quality of the clock signals is affected by the number of machines connected to

the network. A good indication of the quality of the clock signals can be obtained

by looking at the clock on pin 4 (TXC) or 5 (RXC) of the MC68B54 integratedcircuit,

whichis part of the Econetinterface. This shows the clock signals after they have

been cleaned up by the Econetinterface.
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You mayidentify a faulty clock and/or terminator(s) while you are testing. You

should be able to identify the faulty component by removing the clock from the

network and scoping Clock + and Clock - directly.

If the clock is faulty it should be replaced or repaired.

If the terminator appears to be faulty, but has passedall the resistance tests, then

the capacitor in the terminator has failed and should be replaced.

The data signals need only to be checked with a DC voltmeter as described above.

Note: The data voltage valueswill vary considerably if the measurementis taken on

an active network due to the polling interruptions
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12 Commissioning the network

Whenthe network has passed the tests described underTesting the network on

page 75, it is ready to accept Econet terminals andfile servers, and bridgesif

required.

BBC Model B, Master 128, Master Compact and Archimedes computers can be

used in any combination on an Econet network.

Adding a newstation to the network

Adding a new station to the networkinvolves the following steps:

e fitting an Econet interface to the new network station

e setting the station number

@ connecting to Econet network

e configuring the station for network use.

The procedure for each type of machineis described in the following subsections:

e@ Setting up a BBC Model B station on page 92

@ Setting up a Master 128 or Compact station on page 95

@ Setting up an Archimedes station on page 97.

Setting the Econet station number

The station numberof each machine on the network must be unique.Ideally, the

file server should have a larger station numberthan the terminals it supports.

Normally the file server is numbered 254.

It is recommendedthatthe client terminals start from a minimum of 2 upwards.

There are two reasonsforthis:

e With the exception of BBC ModelBs, a new network terminal always defaults

to the number1. If there is already a station | on the network, no network

communication can take place from this station or the new station.

e Ifamachine detects that the network is busyit will wait for a period of time

before attempting to use the network again. If the machine is a Model Bora

Master, the period of time it waits is determined by the station number; the

bigger the numbertheless time there is betweenretries, hence the
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Adding a newstation to the network

recommendationthatfile servers have large station numbers.This featureis

not implementedin RISC OS,butit is still good practice on RISC OS

machines.

It is also recommendedthat client machines are numbered in increments of 10.

For instance, on the Ist network whichis installed the numbering may be 10, 20,

30, 40 etc. Additional networks may then have stations numbered 11, 21, 31, 41 etc

and 12, 22, 32, 42 etc. This helps to ensure that wherever a machineis placed there

will never be a station numberclash.

Setting up a BBC ModelB station

Fitting the Econetinterface

The Econetinterface for a Model B BBC microcomputeris fitted as a numberof

separate electronic components,inside the computer, and should onlybefitted by

a qualified dealer or service centre.

Setting the identity of a BBC micro

In BBC Model B computersfitted with an Econetinterface there is a row of 8 links

in the top left hand cornerof the board, marked S11.

To gain accessto theselinks, the lid of the computer must be removed. Please refer

to the User Guide for further details and safety precautions.

The links form an 8-bit binary numberrepresenting the computer's stationidentity.

On the BBC Model B, theleast significant bit is the link nearest to the rear of the

case; the mostsignificant bit is the link nearest to the front of the case:

Station Number
Links

— == ———{}— Unmade
L] Se LJ | values

 

128

 

Figure 12.1: Setting the Econet station ID to 20 on a BBC Model B
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Commissioning the network

On the BBC Model B+,the linksare laid out in the opposite sense; the most
significant bit is the link nearest the rear of the case.

Station NumberLinks

i .\ r7 of 7 Unmade

| an | values

128

64

32

16

8
4

2

1  
Figure 12.2: Setting the Econet station ID to 20 on a BBC Model B+

If a link is made, thebit is zero; an unmadelink implies a | bit. As an example, to

obtain the number20 (4+16), links 3 and 5 should be unmade andthe rest made

(counting the rearmostlink as number 0). Unusedlinks may beparked byinserting

them on only oneof the twopins.

Connecting the station to Econet

Connect the station to Econetby plugging the 5-pin DIN connectorinto the Econet

socket on the machine andinto a socket box or terminator box on the network.
Switch the station on andlog on. If no error messagesare displayed,the station
has beenset up correctly.

If two stations are set up to the same number, you mustdisconnect one of them
from Econetor turn it off, and change its station numberto an unused onebefore
reconnecting or turning it on again.

Configuring the station

You can configureall stations on the network to start up the same way, when

Shift-Break is pressed. Youset this up using the autostart facility, which works

similarly to the autostart at log on, described in the BBC User Guide.

For example, you could arrange for every station to start up and display a menu of
programsfor users to choosefrom. The programs would be downloaded from the
networkfile server, without the need for users to log on individually.
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Whenevera userresets the computerby pressing Shift-Break, the station

automatically tries to log on as the user BOOT. The user BOOTcan havea directory

and !BOOTfile, just like any other user. This can be set up to contain the starting

routine you wantthe stationsto follow.

The following process describes how to configure the machinesto autostart.If you

need information on how to create boot sequencesfor the various machine types

you should refer to the appropriate File Server Managers Guide or the User Guide

supplied with the machine.

Changing station configuration

You can changethe configuration of individual stations by making links on the

keyboard. To dothis, youfirst have to removethelid of the computer; please refer

to the User Guide for further details and safety precautions.

Follow this procedure to gain access to the keyboardlinks:

1 Removethe two screwsin the back panel.

2 Remove the two screws on the underside of the computer, near the front, and

carefully removethelid.

3 Disconnect and carefully ease off the keyboard.

| || Return

Shift Delete | Copy

ecocccealKeyboardlinks

Figure 12.3: The keyboard links on the BBC Model B and B+.

Here is a summary of whatthe links do:

e Link 1, when made, causes the defaultfiling system at reset to change from

DFS to NFS (assuming that the machine contains a DNFS ROM).

Link 2 is reserved.

Links 3 and 4 select the disc drive set rate (assuming that the machine

contains a DNFS, or DFS, or ADFS ROM andFloppyDisc Interface).

e@ Link5, when made,link causes Break to act as Shift-Break and Shift-Break to act

as Break.
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Commissioning the network

e Links 6, 7 and 8 select the screen modeat powerup andafter a reset.

You may need to wire up Link | and Link 5. You can dothis either by soldering a

wire link across the appropriate pair of holes, or by soldering a standard 8 way

SPST switch in a 16 pin DIL packageto the keyboard.

Setting up a Master 128 or Compactstation

Fitting an Econet interface

The Econetinterface for the Master 128 and Master Compact is supplied as a

module that should befitted inside the computer case. A ROM (Read Only

Memory) containing the Econetinterface programsis also supplied, which should

also befitted internally. Fitting instructions are supplied with the interface, butif

you are not sure howto dothis, your supplierwill fit these components for you.

Connecting to Econet

Connect the station to Econet, using a lead with a 5 pin DIN connector plugged

into a network socket box or terminator box and switch on.

Setting the station number

Whenyoufirst turn the station on, its display will probably include the words:

Badly configured station number

This is to remind you to set a suitable station number.

On the Master 128 and Master Compact computers, the station numberis held in

non-volatile memory andis set up using a utility program stored on the FileStore

orfile server.

Utility programs are supplied with FileStore E01 and E01S units, and their useis

described in the FileStore Network Managers Guide, also supplied with FileStore. Users

of olderfile servers should in thefirst instance either download theutilities from

Acorn Support BBS (see Appendix D: Software available on the Acorn Support BBS) or

contact the supplying dealer.

To set the station number:

Log on as SYSTat the station

Type:

*LIB $.Libraryl

Then press Return.

This selects the correct library. Now type:
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*SET ddd

where dddis the station numberyou wishtoset.

Thenpress Return.

Reset the station and try to log on.

If you have set the station number to the same oneas anotherstation or FileStore

unit which is connected and turned on, you will get a error message. Disconnect

the other station from Econetorturnit off, change its station numberto an unused

one andresetit. Then reconnect or turn on the otherstation andtry to log on

again.

The SET commandis stored in the directory $.Libraryl1 on each of the discs

supplied with the FileStore. This commandis designed to be used only by the
Network Manager. You should therefore be careful to ensure that other users are

not allowed accessto this program, for example by setting the access to LR.

Setting other station parameters

Most characteristics of network stations are set by users to suit their own

preferences, using the Control Panel program or *CONFIGURE command.

You may need to:

set the file server number

set the printer server number

set the defaultfiling system ROM number

configure the network printer

configure autoboot with Break

configure autobootwith Shift-Break.

To set the file server number,type:

*CONFIGURE FS[ddd] .ddd

where ddd isthe stationnumber and [ddd] is the network segment number,

up to 254.

To set the printer server number, type:

*CONFIGURE PS[ddd] .ddd

where ddd isthe station number and [ddd] is the network segment number,

up to 254.

To set the default filing system ROM number, type:

CONFIGURE FILE n
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Commissioning the network

where n is the default filing system type, as follows:

8 = ANFS

9=DFS

13 =ADFS

Use the command *ROMSto determine in which position yourfiling systems are

located.

To configure the networkprinter, type:

*CONFIGURE PRINT 4

To configure autobootwith Break,type:

*CONFIGURE BOOT

To configure autoboot with Shift-Break, type:

*CONFIGURE NOBOOT

Certain other characteristics should only be set by the Network Manager. These

control how the station’s memory is used in network operations (to minimise

problems when using programs designed for the Model B BBC computer memory

map) and whichlibrary the station will use.

To set these options:

Log on as SYST onthestation

Type:

CHAIN $.Utils.SETSTATION

Press Return andfollow the instructions given on the screen. As a minimum, you

should normally select the Find1lib option, to makesure that the station selects

the correct library when a userlogs on.

Setting up an Archimedesstation

Fitting an Econet interface

The Econetinterface for the Archimedes computeris supplied as a module which

should befitted inside the computer case. The ROM (Read Only Memory) whichis

also supplied, should be discarded, as the programsrequired are built into the

Archimedes.Fitting instructions are supplied with the interface, but if you are not

sure how to doit, your supplier will fit it for you.
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Connecting to Econet

Connect the station to Econet, using a lead with a 5-pin DIN connector plugged

into a network socket box or terminator box and switch on.

Setting the station number

Whenyoufirst turn the station on, its display will probably include the words:

Badly configured station number

This is to remind you to set a suitable station number.

On the Archimedes computer, the station numberis held in non-volatile memory
andset up using the utility program SetStation whichis on thefile server.

Early versionsofthis utility were called from the * promptby typing SETSTATION

station_number. Thelatest version can be accessed by simply double-clicking

onit. It is important that you use thelatest version ofthis utility as earlier versions

will not function correctly with RISC OS3.

To set the station number:

Log on as SYSTat the station

Display the contents of the directory $.ArthurLib.

Double click on the SETSTATIONutility. A window opens with the prompt:

New station number

Enter the station numberyou wishto set in the range 2 to 254.

Reset the station and attempt to log on

To confirm the station numberyou have given, you can type:

*HELP STATION

If you have set the station numberto the same as anotherstation or FileStore

which is connected or turned on, you will get an error message. Disconnect the

otherstation from the network or turn it off, change its station number to an

unused numberandresetit, then reconnect or turn on the otherstation.

The SETSTATION commandis stored in the library $.ArthurLib.It is designed

to be used only by the Network Manager. You should therefore be careful to ensure
that other users are not allowed access to this program, for example by setting the

access to LR.

Setting other station parameters

Mostcharacteristics of network stations are set by users to suit their own

preferences, by using the *CONFIGURE command.

; U
R
A
H
A
R
A

A
TL
EL
AL
PL
OL

OO
TL

OP
LO

TL



e
e
e
e
e
e
r
d

a
a
a (

Commissioning the network

You may needto setthe:

efile server number

e@ printer server number

e library option

e default printer output

To set the file server number, you may use a numberas before, or you may specify

a disc name.To dothis, type:

*CONFIGURE FS Station_number | Disc_name

Station_numberis specified in the form [ddd] .ddd where ddd isthe

station number and [ddd] is the network segment number, up to 254.

disc_titleis the nameofthefile server disc you wish to log on to, and must be

the nameof a disc which is connected to thefile server you wish to log onto.

To set the printer server numberor Econetprinter server name,type:

*CONFIGURE PS Station_number | Printer_server_name

wherethe station numberis as defined above. The Econetprinter server nameis

set by the printer server software. Notall Econet printer server software allows

identification by name.

To set the library option, type:

*CONFIGURE LIB 0/1

where 0 selects $.Library and 1 selects $.Arthurlib automatically.

To set the default printer output, type:

*CONFIGURE PRINT n

where n is anumberbetween 0 and7. To select the network printer, set n=4.

For further information on these and other configuration settings see the

appropriate user guide.

Setting network numbers on an Acorn bridge

This adjustment mustonly be carried out by a technically-competent person

whoobservesall due precautions. Parts of the exposed wiring and

components will have hazardous voltages present when energised.

Before attempting to removethe casing of the equipment, switch off the

equipment, and removethe powerlead from the mains socket.
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To join two network segmentswith a bridge,it is first necessary to assign a unique

numberto each segment. This may bein the range| to 127.

To changethelink settings, you first have to removethelid of the bridge; please

refer to the User Guide for further details and safety precautions.

Inside the bridge box you can see the two rowsoflinks used to set the network

identities.

Socket B Socket A

Socket B

 

Network | [ a
number ss 4
links ga il

Socket A  
Network numbers shownare: :
Socket A Network 40 =ed
Socket B Network1 a

Figure 12.4: Network links on an Acorn Bridge.

The row next to the component marked RP2 controls the identity of the network

segmentplugged into socketA; the links next to RP! determine theidentity of the

network segmentplugged into socketB.

Theleast significant bit of the eight-bit network segmentidentity is at the top of

the row, the mostsignificant bit is the bottom link. If a link is made,thebit is zero;

an unmadelink implies a 1 bit. Never attempt to set a net numberofless than 1.

The bridge in the diagram has been set up between networks one andforty.

Notethat all bridges connected to a numbered network segment should have the
networkidentity set to the same number. Conversely, no two networks in a system

connected by bridges may have the same network identity. Rememberto keep a

note of yoursettings.
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Commissioning the network

Once the network identities have been set up on the PCB, the network segments
may be joined. You dothis by attaching the bridge box to network A by running a

Econet lead from a socket or terminator box on the network to a socket marked A

on the bridge box. Repeating for network B completes the joining process. Do not

cross the cables over.

Label each net outlet at the bridge and label the bridge sockets with the network

identities.

When you switch the bridge on, its software detects which networksare in the

system and beginsits task of looking for messages to pass between the two

networksit bridges. Of the 8K of RAM in the bridge, between 4 and6Kis available

for buffering transactions between the two networks.

There is a test button on the bottom of the Bridge box. Do notpress this button

while the bridge is connected to Econet, as it creates traffic which will jam the

network. (See Testing an Acorn bridge on page 84 for more information aboutthe test

button.)
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Adding a newstation to the network
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13 Expanding existing Econet
networks

If you intend to expand an Econet network, you must plan your expansion carefully
before starting. If a network expansionis badly planned, designedorinstalled, the
network's performancewill suffer. This chapter provides some common examples
of network expansion.

Planning network expansion

When you expand a network

@ limit the numberof machines on each network to a workable number.(This is
dependant upon machinetype and networkuse, and will vary from network to
network. Refer to the chapter Planning the network on page 5 for more details.)

@ use backbone whereverpossible, and limit the machinesfitted directly to the
backboneto file servers and/or a management machineif possible.

avoid placing client machines on a backbone.

only add loopsto an existing networks, or add further networks which are
linked using Econet Bridges.

@ never add a spurto a network.

e@ keep cable runs as short as possible.

e@ keep within the 500m, endto end,limit for each network segment.

@ minimise the numberof joins in the cable.

Consider expanding the network shownin Figure 13.1: Required network expansion. The
network is next door to a room wherea further six machinesare to beinstalled.
These machines needto be connected to the network so that they can access the
file server and printer server. The network is 200m long, so the new machines can
be added without the need to add a second network segment.
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Planning network expansion
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The outline symbols show the position of the new machines.

 

Positions of new
computers

pe
e
e
y

Room 3

12, * ,
*taaap fa al,

 
 

 

 

Room 1 Room 2 Office 2     
 

Figure 13.1: Required network expansion

There are two possible expansion routes available. The suggested expansion route

is shownin Figure 13.2: Preferred expansion route. This route minimises the numberof

breaks in the cable and keeps the cable run as short as possible, making the

network morereliable. As you can see, expansion simply involves moving the

terminator and adding a further piece of cable.
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Figure 13.2: Preferred expansion route
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Expanding existing Econet networks
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Figure 13.3: Inappropriate expansion route

If you take the expansionofthis site further, adding a computerin each office, then

this solution is your preferred option:
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Figure 13.4: Further expansion of the network

You can seethat this involves breaking the network andinserting a loop which

ensuresthat the single cable topology is maintained. Under no circumstances

should a spurbe added.

Never expand a network without considering the overall layout.
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Linking buildings

Linking buildings

You should not work on anyinstallation to link buildings while there is any

likelihood of an inter-building section of the cable being struck bylightning.

All external wiring should be buried below groundlevel, and should be routed

through conduit to allow for maintenance. Check the cable sheath for tears or cuts,

and use self-amalgamating tape to repair.

Cables above ground are susceptible to electrical interference and are more prone

to attract electrical discharges. Note that wiring regulations mayforbid the use of

overhead cables without appropriate precautions, such as wire supports.

If the distance to be covered is more than a few metres,the link should be set up as

a separate network segment, with a bridge at either end, and the clock within a

building at either end of the link.

Transient Suppressor

A Clock
1 '

a v 7

Network1 / 1 Network 3 '
A t

| J Network 2 \ ’

4 Socket Box ' ;

Bridge : | a = '

“ Terminator ON n= Pa a
Transient Suppressor —

Building 1 Building 2

Figure 13.5: Externallinks between buildings

Terminators should also be attached at either end in the normal way, and the

inclusion of SJ Research transient suppressors is recommended.If only the two

bridges (no stations) are connected directly to the link, this method normally gives

reliable operation over distances of up to one kilometre, although the clock speed

mustbe considerably reduced to achievethis.

Crossing obstacles

106

Whereit is necessary to cross a public road, or other obstacle, it may not be

possible to install your own pipe or conduit. In some cases you mayfind a conduit

whichalready exists which you could useto install the cable.
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Expanding existing Econet networks

As analternative, it may be possible to hire lines from the telephone company or

other authority that already has links between the twosites. In this case, you will

need two twisted pair cable pairs for each Econetlink. British Telecom, for

example, may be able to provide sucha link in the form of a pair of EPS8lines.It

mustbe stressed that the lines should link the two sites directly and not go via any
public or private exchange or switching system.

Onceyou have accessto the cable, you use one twisted pair circuit to carry the

Econetclock signal and onepair to carry the data signals. The circuit provided may

then be used to set up a network in the way described above.

As you will not be in a position to guarantee the quality of the cable in the link, you

should connect each end to a bridge unit, and not attach any stations directly to

the line. The link should be made as short as possible and terminated in the usual

way.

Othertypesof link

Econet networks can beinstalled on remote sites using circuits conforming to the

specifications of X21. Such circuits can be used to provide communication over

several miles. For this, you will need two modified Econet bridges, and a cable

operating at 64000 baudor above; the BT Kilostream is able to meet these
requirements.

Acorn CustomerSupport are able to advise you on the installation of such links.

Alternatively, you may wish to explore the benefits of Acorn Universal Networking

AUN). Again, Acorn Customer Support will be happy to help you with this.
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Appendix A: Error messagesonclient

terminals

The syntax of error messages may vary between the different machines, but

messagesusually provide sufficient information for the error message to be cross

referenced here. Appropriate diagnostic techniques,are included where

applicable.

No clock

 

Possible cause Solution
 

Thestation is not plugged
into the network. Plug the machine into the network.

 

Replace the lead betweenthestation andits
eee socket box with a known good one.
 

The clock box is not plugged Check the mains socket switch, the clock box
into the mains. powerswitch and the connections.
 

The clock box is not plugged Check the two 5-pin DIN plugs connecting the
into the network. Econetcable to the clock box.
 

Repeatthe tests detailed in the chapter Testing
the network on page 75. Rememberto test both

sides of the clock as the line drivers may be

damaged.

An opencircuit or short

circuit exists in the clock

lines.

 

The clock boxis faulty. Consult your supplier.    
Clock distribution faults

If the main network cable is below the specification recommended by Acorn, errors

may occurevenif the clock is set correctly and the clock boxis fault free.

Line jammed

This is caused by continuous data signals on the data line preventing any station

from using the networkandis an indication that the Econet voltages are incorrect

or not present.

Carry out the following, rebooting the local station at each stageto seeif the error

is still present:
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e@ Resetall stations on the network,including anyfile servers. Whenresetting file

servers, observe the normal precautions, andrefer to the relevantfile server

manual if in any doubt.

e Disconnectall stations from the network. Ensure that this is done at the socket

box and not at the machine,in case there are faults on the Econetlead.

e@ Checkfor faulty terminators; check particularly that the voltages are at the

correct level as stated in the chapterTesting the network on page 75.

Check for crossed wires (Data + and Data-).

Checkfor a faulty Econetinterface in a local station. Replace stations one at a

time, and test for the voltages on the Data lines as described in the chapter

Testing the network on page 75.

Notlistening

This occurs when a message sentto a remotestation is not accepted. The possible

causesare:

 

Possible cause Solution
 

The wrongstation identity was given for the
remote station.
 

The remote station is not plugged into the
network.
 

The Econetstation lead on the local or the remote
machineis faulty. Test and replace as appropriate.

 

The remotestation does not have the network

software present.
 

The hardware or software in the local or the

remote machinehas entered aninfinite loop. eee
 

The networkis very heavily loaded. Wait andtry again later.
 

There is a hardwarefault in either the local or

remote station.
 

There are two stations with the same Econet
: Check andresetas required.

station number.     
Attempt a Notify between 2 stations.If this fails test the Econet cable as

outlined in the chapter Testing the network on page 75. Do not attemptto notify the

file server, as this will not work.
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Error messagesonclient terminals

Noreply

This indicates that the remote station has received a network request, but has not
provided the expected reply within a suitable time.This fault mayindicate that a
peripheral (such as thedriveor printer) on the remotestationis faulty or not
available.

These type of faults normally affect only file servers and printerservers.

@ The network may bevery heavily loaded;wait andtry again later.

e@ Fora printer server fault, check that the printer is switched on andis online.

@ Fora file serverfault, check that:

e the discs onthatfile server are correctly inserted in the drives

e the drives are connected and switched on

e@ the SCSI drives are correctly terminated.

@ ForaRISC OS remote station, check that:

@ there is no error message box open on the remote machine

e@ F12has not been pressed

@ anon multi-tasking application is not running on the remote machine.
(BBC Model

B

orsingle-tasking PC Emulator).

e@ Check that any other peripherals are switched on andareina readystate.If the
fault still occurs test the peripherals by using them locally. For example,try
connecting a printer to a local station.

If these tests succeed,replace the user's local station and seeif the fault persists. If
it does, then check theinstallation cables, performingthetests detailed in the
chapterTesting the network on page 75.

Net error or transmission error

This erroris indicative of incorrect signals on the data orclock lines preventing a
station from using the networkandis an indication that the voltages are incorrect
or not present.

e Ifthe remotestation is on

a

different network, attempt communicating with
anotherstation on thelocal network.If this is works, move to the remote
network andrepeatthetest. If no errors are apparent on either network, swap
the bridge or haveit repaired.

e@ Checkfor two stations with the same Econet station number. Reset as
required.

@ Check for faulty terminators,particularly that the voltages are at the correct
level as stated in the chapterTesting the network on page 75.
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Checkthat there is only one clock active on the network. There may be more

than one clock on the network if you have a FileStore, a new style Econet

bridge, or an Econetinterface which contains a clock. Removethe offending

clock(s).

Checkthatall the machines connected to the network are connected via the

Econet socket. BBC Model Bs and Master128s will generate this error if

connectedvia the cassette port. Care should be taken that Archimedes

machines have not been connected via MIDIinterfaces or othersuchillegal

network devices.

Check for games software, some gamescausethis error if run on an Econet

terminal.

Station not present or File server not found

This is usually generated whenthe particular remotestation, file server or printer

server etc, is not present on the network.

Is the remote station on a different network? If so, re-try the communication

specifying the correct name or network address.

Hasthe default configuration been changed? If so, reconfigure the machine

using the correct name or number.

Is the network very heavily loaded? If so, wait andtry again later.

For a printer server fault, check that the printer is switched on andis online.

For a file server fault, check that:

e@ the discs onthatfile server are correctly inserted in the drives

e the drives are connected and switched on

e the SCSI drives are correctly terminated.

For a RISC OS remotestation, check that:

e@ there is no error message box open on the remote machine

e@ F12 has not been pressed

@ anon multi-tasking application is not running on the remote machine

(BBC ModelB or single-tasking PC Emulator).

Check that any other peripherals are switched on and are in a readystate.

If the fault still occurs, test the peripherals by using them locally. For example,try

connecting a printer to a local station.

If these tests succeed, replace theuserslocal station andseeif the fault persists.If

it does, then theinstallation cables, performing thetests detailed in the chapter

Testing the network on page 75.

L
A
h
h
o
L
e
e
e
l
L
t
e
t
a
e
a
e
a
e
t
a
t
_
a
a
a
a
n
e
t
a
n
n
a
a
a
a
n
n



u
r
r
r
r

Appendix B: Econetfile server error

Key

 

MeESSages

This is a comprehensivelist of all the Acorn file server error codes. These can be

displayed eitheras Internal Error #nn on level 2 or 3 file servers, or by

using the *REPORT or *FSREPORTfacility on FileStore and Stacking FileStore

servers.

A large numberofthe errors listed here are reported as a short string rather than

the Hex number, such as those in the range &AO to &A5. Howeverit is hoped that

this list will prove useful when writing programs usingthefile server interface, and

will provide a reference for the errors which are returned to a user as Hex numbers.

Thelist gives solutions to the errors where possible.

 

 

 

 

 

 

 

 

 

 

 

   

INTERNAL System software

RDBTMP Read Bit Map

GETVEC Get Vector

USRMAN User Table Manager

AUTMAN Authentication Manager

SRTMAN Store Data Manager

MAPMAN Map Manager

DIRMAN Directory Manager

RNDMAN Random Table Manager

SIN System Internal Number

DSCMAN Disc Manager

CMD PROC Command Processor  
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Code Description andfix Area

01 Framesizeis too big. INTERNAL

02 (Entry) Function Code=0. INTERNAL

03 (Entry) Unknownentry reason. INTERNAL

04 (GETVEC)Sizetoo big. INTERNAL

05 (GETVEC)Insufficient space. INTERNAL

06 (GETVEC)Size of store requested=0. INTERNAL

07 (MODCOM)Can’t get big buffer. INTERNAL

08 (GETINT) Not digit. INTERNAL

Unable to open Receive Control Block.

09 There is no Econetinterface fitted in the unit or it is faulty. INTERNAL
Solution: fit one or testfile Server.

(RDBTMP) ReadBit Maperror-

Information is read from this by thefile server so that it knows

0A whereeachdirectory is and whatit contains. Errors here INTERNAL
preventthefile server from starting.

Solution: Re-format and re-install from your backups.

Writing to sector zero.
Usually caused by disc corruption.

Ue Solution: Archive information, reformat the Winchester, INTERNAT

re-install the file server and restart.

11 Unknown Machine. INTERNAL

12 Too many users logged on. INTERNAL

(USRMAN)User Managerutility.

13 Restart called twice. Could be caused by system being USRMAN

re-started and is a system internal error.

Solution: try switching off and re-starting.

14 Object nota directory. INTERNAL

15 User not logged on.

Solution: Log the useron.

Numberequals zero.

16 A computer on the network has a station numberof0. USRMAN Solution: Re-set the station numbersothatit is greater than 1.   
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Econetfile server error messages

 

Code Description andfix | Area
 

Cannotfind Passwordfile.

Passwordfile has been deleted by someill advised action - the
file serverwill not start in this situation.

Solution: Re-format the Winchester,re-install the file server and

21 re-start. Can sometimes be cured byediting the Winchester, AUTMAN
whichis difficult and requires the level3 file structure application

note and a special program,see error 36. With FileStore use a
floppy that has a passwordfile on it or contact Acorn Customer
Servicesfor an application note explaining howto dothis.
 

 

 

 

 

 

 

22 Useridentifier not found

23 Incorrect password

24 Insufficient Privilege

Bad password.

25 Password doesnotstart with a letter, or contains control
characters.

26 UserID already exists.

27 Passwordfile syntax error.

28 Passwordfile full.
 

Object $.PASSWORDShaswrongtype,egit is a directory.
29 This is very similar to error 21.

Solution: As 21 including the application note on Econet Level
Ill file structure.

AUTMAN

 

STRMAN(Store Managerutility).

31 Restart called twice and is a system internal error. STRMAN
Solution: Should try switching off and restarting.
 

SIN=0. Usual causeis a corrupted disc.

Solution: Tryre-installing and restarting system. This should not

32 occurin version 1.06 of the Level3 file server software.If you STRMAN
are using an older version you should contact Acorn Customer
Servicesfor details of how to upgrade.
 

REF COUNT= &FF

Occurs whentrying to open file or dismount. This should not

33 occuron the currentversionsoffile server software 1.06 and STRMAN
above.If you are using an older version you should contact
Acorn CustomerServicesfor details of how to upgrade.    
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Code Description andfix Area
 

34

REF COUNT= &00

Occurs whentrying to opena file or dismount. This should not
occuron the current versionsoffile server software 1.06 and

above.If you are using an older version you should contact

Acorn CustomerServicesfor details of how to upgrade.

STRMAN

 

35

Sizeoffile too big or size = 0.

Size of directory/file is larger/smaller than in cache. Caused by
trying to create a file larger than 16 MBytes on a Winchester.

Solution: try to restart, if persistent then re-install archives or

re-install originals and re-start.

STRMAN

 

36

Invalid window address - Caused by people hacking the
passwordfile, the file server losing power while writing to the

passwordfile or a corruption in the $ directory. Means password

file has been increased by an invalid numberofbytes i.e. 157,

250 etc.
Solution: The size has to be an integral numberof sectors long

ie:- &100, &200, etc, howeverin the latest versionsit is

automatically increased as more passwordsare entered. There
is a program thatwill correct this problem. This is available on

written request (please use headed paper) from Acorn

CustomerServices.

STRMAN

 

37
No free cache descriptors. Too manyitemsalready stored in the
cache.

Solution: restart to clear them out.
STRMAN

 

38

Window Ref Count > 0 - the information in the cache is marked

with a reference countsothatif, for example, one person opens

a file and then another opens the samefile this is stored in the

cache andthe ref count is updated twice. The aboveis
generated whenthe cache hasn’t beencleared of previous

count of accessesoryoutry to create a new userwith a
usernamethat doesn’t start with letter.

Solution: Quit and restart file server.

STRMAN

 

39 Big buffer already in use.
 

3A Invalid buffer address.
 

3B Ref Count = &FF- as 33. STRMAN
  3C  Store deadlock!! - The cacheisfull.

Causedbythe directory structure becoming too complextofit

into the cache area. ,

Solution: Re-start file server and reduce numberof users
logged on andin the passwordfile. Reduce numberof

directories in $ directory.  STRMAN   
—
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Econetfile server error messages

 

Code Description and fix Area

 

3D

Arithmetic Overflow in TSTGAP

TSTGAPis a checkthat is run on the cache and has found
incorrect amount of space.

Solution: Restart thefile server.

STRMAN

 

4

CDIRtoo big (Create Directory)

Trying to create a directory that is too large, the maximum

amountof spacefor a directory is 19 Sectors with 255 entries
perdirectory.

Solution: Reduce specified size of new directory.

DIRMAN

 

42

BrokenDirectory.

Usually causedbyloss of powerwhile writing to the Winchester.
Solution: Re-initialise. This could be cured by editing the

Winchester; this requires a high level of experience and also the

application note on EconetLevelIII file server structure.

DIRMAN

 
43 Object not found.

 
44 Object not a directory.

 

45
Insufficient access.

Object does not have read accessset. Solution: Set read
access.

 

46

Wrong arguments to Set/Read ObjectAttributes.

This is generated when using OSARGS to READ/WRITE an
openfiles attributes ie:

X points to 4 locations in zero page
Y containsthefile handle

A specifies the type of operation. (See page 37 in Econet
System User Guide)

Solution: Redefine argument.

DIRMAN

 
47 Directory entry locked.

 
49 Object in use(i.e. open).

 

4A
Directory not empty.

Usually occurs whentrying to delete a directory that contains
entries.

 
4B Types do not match.

 

4C
No Write Access.

Accessonfile/directory is Read only

Solution: Change accessoryou will not be able to write to it.
DIRMAN

 
4D Maximum directory size reached.  
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Code Description andfix Area
 

4E

Client asks for too manyentries.

Whencataloguing the ANFS/NFSrequests information on the

files in the directory, the transmitting machine sends too many

for the receivertofit into its buffer.

Solution: Start again or update ANFS/NFSsoftware.

DIRMAN

 

4F Bad Arg. To Examine- similar to 46. DIRMAN
 

51 Disc numbernot found.

 

52 Disc space exhausted.
 

53

SIN (System Internal Number)not for start of chain. This occurs

whenthefile server is searching for a file. Whenit reaches the
locationit finds that it is not at the beginningof thefile.

Solution: If possible stop and restart the system. Ifit is a file you

should be able to renameit ie: ZZZZZ so that you don’t useit.If
it is a directory use backupsto re-install. Failing this, reformat,

re-initialise and re-install.

MAPMAN

 

54

Disc not file server disc.

Could be a corrupted disc.
Solution: Putvalid file serverdisc in.

MAPMAN

 

55

LevelIl only. Both sector mapscorrupt.

Sector mapsare on both sidesof the disc and update with
information with regard to updating, reading and writing to or

from files. This information is usually also stored in the cache

which updates the sector map as and whenit has changed.If

only one end of a sector map becomes updated and the system

crashes,you canstill use the disc as the sector map on the

otherside is correct for the previous state. If both maps on both
sides have becomecorrupt(highly unlikely) then you will have

to resort to backups(seealso 57).

MAPMAN

 

56

Illegal drive number.

This meansthat theinitialisation routinesdiffer from the input
drive numbers.

Solution: Restart file server.

MAPMAN

 

57

LevelIl and FileStore only Map sequence numbersdiffer by >1.

This should not differ unless a corruption occurs half way

through updating the sector mapin which case the sequence
numbers could differ by > 1.

Solution: Refer to backups.

MAPMAN

  58  Illegal Object size (=0)

The size specified by user cannot be accepted,ie 0.

Solution: Enter correct or acceptablesize.  MAPMAN  
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Econetfile server error messages

 

 

 

 

 

 

 

 

 

 

 

     

Code Description andfix Area

LevelIl only. New map doesn't fit in old space.

Onstart-up of the file serverit asks “how manydiscs” and

allocates memory for 1-2 maps and the remainder of memory to

the Cache. This meansthat too large a disc has beeninserted
ae ie: if you usually use 1 x 40 track single-sided and have inserted eae

an 80 track double-sided disc. It can support up to 80 track
double-sided.

Solution: Insert correct size disc.

Level Il and FileStore only. Disc of same namealready in use!

5A Solution: Remove disc and changeits name,orinsert the MAPMAN
correct disc.

No more spacein Mapdescriptors.

5B The areain the cache that contains the information that the path MAPMAN
nameaccessesto find variousfiles / directoriesis full.
Solution: Restart file server.

Insufficient user free space.

Solution: User must delete old user space to make room.

so Alternatively use the *SETFREEutility to increase the free Mae
spacefor the user.

RNDMANrestart called twice.

64 This could be caused becausethe system has beenre-started MAPMAN
incorrectly.

Solution: Should try switching off and restarting again.

62 Invalid handle.

63 Handle quota exhausted.

Handle tablefull.

This is managedbythe file server and monitors the users, what
they are doing, accessing etc. The maximum numberof

64 handlesthat the file server can cope with at once is 255 and RNDMAN

each usercan have up to 8. These are normally allocated as

library, Currently Selected Directory, the Root Directory and 5
open objects.

65 Object not open.

Solution: Open object then retry.

Copynotforfile objects.

66 This is a system internal error meaning the system cannot copy RNDMAN
the file handles.

Randomtablefull.

67 There are too many objects open for the file server to handle. RNDMAN
Solution: Askall users to log off, then increase numberof users
that can log on.
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Code Description andfix Area

68 File already open(interlock).

Object nota file.

69 You aretrying to load a filename whichis a directory. RNDMAN

Solution: Recall correctly.

6A Endoffile on reading.

6B Insufficient access on opening

a

file for reading or writing

6C Attempt to point outside of currentfile.

Invalid argument to RDSTAR.

6D This meansthat the wrongsort of data has been sentto thefile RNDMAN

server.
Solution: Re-send in correct form.

6E Object not open for update.
Solution: Close object then re-openfor update.

6F GETBYTEtrying to read a byteafterthe last bytein thefile.

Invalid numberof sectors.

This is very lowlevel. :

m Solution: Re-format,re-initialise the file server andre-install an

from your backups.

72 Store addressoverflow. DSCMAN

73 Accessing beyond endoffile. DSCMAN

Invalid SIN (protected area).

74 This is very low level and meansthat the mapis being DSCMAN

overwritten

Solution: check address.

75 Disc protected.

76 Disc error (not disc protected).

Too much data sent from client.

83 Blocks of data sentare too big. CMD PROC

Solution: Should use SAVE procedures in NFS/ANFS.

Wait times out.

84 This is an internal error wherethe receiving terminalis still CMD PROC waiting for data not sent. A hardware fault may bethe problem.

Solution: Re-send.If this fails check hardware.   
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Code Description andfix Area

Invalid function code.

85 The function codes are commandcodes 0-32 at present, user CMD PROC

is utilising an unallocated code.

Solution: Check you are using the correct code!

87 Bad *ACCESSstring.

Solution: Use the correct accessstring.

89 Badfile title (mismatched quotes). CMD PROC

 

File too big, i.e. over 16Mbytes.

8A Usually caused by bad arithmetic in PTR# values. CMD PROG
Solution: Deletefile.

 

Badprivilege letter.
8C Thisgoours whenusing anincorrect letter when setting the CMD PROC

Solution: Use W,R, L

 

8D Excess data in PUTbytes. As 83. CMD PROC

 

Bad information argument.

8E This is caused by incorrect argumentinformation request. CMD PROC
Solution: Change format ofinfo call.

 

Bad argument to RDAR (Read Object Information).

8F Thefile server does not understand the input information. CMD PROC

 

Bad date and time.

uy Solution: Change date and time using $.Utils.SETTIME. deg

 

Line jammed.

AO This error is returnedif there is continuous information on the

data lines. This may be dueto a fault in another station or one
of the terminators.

 

Neterror.

At This is returnedif an error occurs during transmission. Usually

caused by two machines with the same station number, or a

fault in the cabling.

 

Notlistening.

A2 Meansthe machineto which the commandwasdirected is not
connected or unavailable.

 

No Clock.

A3 This is returned if the Econetinterface cannotfind a valid clock
signal.

  Bad transmit block.

A4 Indicates that the transmit block used wasofanincorrect

format.   
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Code Description and fix Area

Noreply.

Usually means that someoperation has failed whilst

A5 communicating with anotherstation.

Solution: Retry andif fault persists refer to Appendix A: Error
messagesonclient terminals.

Bad user namein Passwordfile.

This is generated usually by a corruption on a user namethatis
AC not being recognised. AUTMAN

Solution: If a backup has been taken then copyontothefile

serverotherwise reformat, re-initialise and re-install.

Usernot logged on.

a7 Solution: Log on using *| AM <User name> omen

Types don’t match.

Usually occurs whentrying to savea file over a directory orvice
AF versa. DIRMAN

Solution: Check namesoffiles and directories, and change

accordingly.

Renaming acrosstwodiscs.

BO Files cannot be renamedacrosstwodiscs, use copy instead. SNs.88

UserID already in Passwordfile.

Occurs whentrying to set up a Useridentical to one named and

B1 recognised in Passwordfile. AUTMAN
Solution: Check UserlDs already in use andutilise a different

one.

Passwordfile full.

This will not occurif you are using version 1.06 or greater of the
B2 file server software as current versionsofthefile server AUTMAN

software automatically extend the passwordsfile until a
maximum size of 64K (2097 users) is reached.

Maximum directory size reached.
B3 The directories are 19 entries (2 sectors) by default, andwill DIRMAN

extend automatically until 255 entries has been reached.

Solution: Split directories or delete old entries.

Directory not empty.

B4 This will usually occur whentrying to delete an entire directory. DIRMAN

Solution: Userwill have to delete the directory contents, ie: files,
before deleting the directory itself.

B5 Trying to load a directory. CMD PROG    
—
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Code Description andfix Area

Disc error on map read/write.

This indicates a corruption on the disc.

ed Solution: Try restarting thefile server.If this fails reformat, ee
re-initialise and re-install.

Attemptto point outsidefile.

B7 The file pointer has moved outside the perimeter whichit can RNDMAN
use to extendthefile.

USRTBFull (User Tablefull).

Too many users. \

Eo Solution: Start with a larger numberof users allocated or ane
shutdown and log an existing useroff the network

Syntax error in password.

B9 The method usedto log on has beenincorrectly expressed AUTMAN
Solution: Try again

Insufficient privilege.

BA This is generatedif a useris trying to execute a command which AUTMAN
can only be used by system privileged users.

Solution: Ask network managerto accessit for you.

Incorrect Password.

ao Solution: Try again with correct password. Nias

UserID not found in Passwordfile.

The Useris not recognised.

2 Solution: Enter the required UserID or check that the one being ene

usedis correct.

. DIRMAN
BD ane Access. CMD PROC

, RNDMAN

Object not a directory.

BE The specified object is a file not a directory. DIRMAN
Solution: Re-specify checkingcriteria.

The machine numberis notin the file servers user table.

BF Mi‘terminal identification numberis not recognised by the user USRMAN

Solution: Log onto the file server.

Handle quota exhausted (too manyopenfiles).

co Solution: Log off someusersorrestart file server specifying RNDMAN
more users up to the maximum of 80.
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Code Description and fix Area
 

C1

File not open for update.
File access has beensetso thatit is read only or OPENIN has

been used.
Solution: Alter access or use OPENUP

RNDMAN

 

C2

Object in use (ie: open)

This usually occurs whena user has openeda file to read and,
for example, another user wishesto deleteit. Also reported as
‘File already open’.

DIRMAN

 

C3

Dir entry locked.

The directory that the user wishesto delete is Locked.
Solution: Use *Accessto unlockit.

DIRMAN

 

C6

Disc Space exhausted.

No morefree space ondisc.
Solution: Delete unusedfiles.

MAPMAN

 

C7

Unrecoverable disc error.

Solution: Re-format, re-initialise and re-install from your

backups.
DSCMAN

 

C8

LevelII only. Disc numbernot found.

This would be generatedif incorrect disc number was used or

the size wasincorrect.

MAPMAN

 

cg

Disc protected.

There is write protection on the disc that the useris trying to

copyor saveto.

Solution: Removeprotection.

DSCMAN

 

cc
Invalid separatorin filetitle.

Indicates that there areillegal characters in thefile name.
DIRMAN

 

CF
Invalid accessstring.

Solution: Redefine the accessstring correctly.
CMD PROC

 

D4

File write only.

Useris trying to read or deletea file that has the accesssetto
write only orthefile is not openfor input.

RNDMAN

 

D5
Object not found.

Occurs when the nameofa directory orfile is not found.
DIRMAN

  D6  Disc namenot found.

This error would occur with SDISC when changing discs.

Would usually be generated when the Map Manager cannot
recognise the disc that has beeninserted.

Solution: Changedisc andverify it to check that there is no

corruption on the disc.  MAPMAN   
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Code Description andfix Area

Invalid handle or channelerror.

This will occur if the memory used as workspace by the

DE NFS/ANFSis corrupted. This can occurif the machineis RNDMAN
switched off and then on again while logged on or, on a BBC
ModelB,if the value of page is changed to &E00.

DF Endoffile. RNDMAN

F5 Internal bit map cacheerror.

F6 Cachedbit mapholds nofree sectors.

F8 Write error (data read <> data written).

F9 Attempting to zero anillegal amountofdisc.

FA Multiple block allocate fails.

FC Single block allocatefails.

FD Badfile name,string etc.

FE Bad command.  
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Error N°. Meaning Cause

00 No sense 1

01 Noindex signal 1

02 No seek complete 1

03 Write fault 1

04 Drive not ready 1

06 No track 1

10 ID CRC error 5,6

11 Uncorrectable data error 5,6

12 ID address mark not found 1,5,6

13 Data address mark not found 5,6

14 Record not found 5,6

15 Seekerror 5,6

16 Not assigned 5,6

17 Not assigned 5,6

18 Data checkin no retry mode 5,6

19 ECCerrorduring verify 5,6

1A Interleave error 5,6

1B Not assigned 5,6

1c Unformatted drive 1,5,6

1D Self test failed 4

1E Defective track 5

1F Not assigned 8

20 Invalid command 2,3,7

21 Illegal block address 2,3,7

22 Not assigned 2,3,7

23 Volume overflow 2,3,7   
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Error N°. Meaning Cause

24 Bad argument 2,3,7

25 Invalid logical unit number 2,3,7

26 to 2F Not assigned 2,3,7    
 

Key to causes

1 Cables between drive and Adaptec Controller

Cables between Adaptec and Host or Host and I/O

Host Adaptor

Adaptec Controller

Winchester Drive unit

Power supply unit

N
y

o
O

u
w

B
h

Ww
W
N

Filing system ROMorapplication program

8 Any of the above

These error codeswill appear on the screen ofa level 2 or3 file server screen in the

form Disc Error xx at mn nnnn’nnnn.These errorsare also valid for

FileStore, but are not reported in the same way.

Disc errors are reported asinternal errors, obtained using *REPORTor

*FSREPORT.

If you think you have a fatal Winchestererror,i.e. the E20 is not being recognised

by the E01, then plug the E20 on to the IMhz bus of a BBC Master 128 computer

and run the ADFSverify on it. This will report anyfatal errors.

For more details see the ADFS user guide, Winchester disc user guide and the Acorn

Winchester disc service manual.
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Appendix C: About NETMON

A network monitor program called NETMONis supplied on Acorn file servers for

use with BBC Model B, BBC Master 128 and BBC Master Compact machines.

NETMONenables the system manager to breakdown the networktraffic, to identify

whichstations are using the network, and which,if any,are failing to communicate

correctly with anotherstation.

The four-way handshake

Data is transferred during Econet TRANSMIToperations in which four bundles of

data (called packets or frames) are exchanged. The data exchangeoperationis

known as a four-way handshake, and while it is taking place, no-one else can use

the network:

1 the source station sends out an “Are you there?” frame, called a scout

2 the destination station sends back an acknowledgement

3 the source station sendsits data

4 the destination station returns a final acknowledgement.

The handshakeensuresthat a transmitter can tell for certain whether its message

had beensuccessfully received;if the final acknowledgementarrives, the data must

have reachedits destination.

The scout frameis ten bytes long, and is arrangedlike this:

 

 

1 byte 2 bytes 2 bytes 1 byte 1 byte 2 bytes 1 byte

flag destination] source control port CRC flag

station station byte byte       
 

The opening and closing flags mark the beginning and end of the frame, and always

contain 01111110. Information about the destination and source stationsis held in

each case as a pair of bytes; thefirst of the pair contains the station numberitself.

The CRC is a 16-bit cyclic redundancy check, the result of a calculation carried out

on all the bits (except the flags and any inserted zeros) in the frame.
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Running NETMON

The destination station then comparesthe scoutwith its open RECEIVEcontrol

blocks, to try to find a match. While the search takesplace, it sends out a stream of

flags to prevent other stations from claiming the line; a processis calledflagfill.

Whenthe destination station finds a match, it stops the flag fill and sends an

acknowledgementin a frame eight bytes long, arrangedlikethis:

 

1 byte 2 bytes 2 bytes 2 bytes 1 byte

flag destination} source CRC flag

station station       
 

Onceit receives this acknowledgementframe, the transmitting station begins to

sendits data. The length of the data frame dependsonthesize of the data;its

arrangementis like this:

 

1 byte 2 bytes 2 bytes 2 bytes 1 byte

flag destination] source data CRC flag

station station        
 

Finally, and as long as the transfer was successful, the receiving station sendsits

second acknowledgement, identical in form to thefirst.

If the final acknowledgementdoesnotget through, the transmitter cannot be sure

whetherthe data was received or not. In someapplications, it may be risky to

re-transmit, because the receiving station might, at the end of the process, have

twosets of identical data. This problem is characteristic of the four-way handshake

protocol, and the solution is to identify each transmission with a number,eitherin
the data itself or in the control byte, so that the receiver can distinguish between a

re-transmission and a new transmission.

Running NETMON
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The NETMONutility enables you to see frames on the screen, makingit easy, for

example,to find out what has gone wrong when a transmissionfails.

The program is run by typing the following commands:

For BBC Model B machinesuse:

*Run $.Library .NETMON

For BBC Master 128 and BBC Master Compactsuse:
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*Run $.Libraryl.NETMON

A messagelike this appears:

Screen: ECONET MONITOR 001

1E

From now on, every communication on the network will show up on your screen.

In this example, a user at station 189 *DELETEsa file.

FEOOBD0080v99 BDOOFEV00 FEO0BD00900001020444454C455445v0D BDOOFEV00 i

BDOOFE0080V90 FEOOBDV00 BDOOFEOO00V00 FEOOBDVO0 i

| | | | | | | |
! |

scout acknowledgement data acknowledgement

The process involves two four-way handshakes. Thefour frames in each handshake

are arranged horizontally: scout, acknowledgement, data, acknowledgement. In

each frame,the flags and the CRC are not shown. The i at the end of eachline

showsthat the networkis, at that point, idle.

From this screen display, you can see immediately the contents of each frame. For

example, the first scout shown contains:

 

1 byte 2 bytes 2 bytes 1 byte 1 byte 2 bytes 1 byte

flag destination] source control port CRC flag

station station byte byte

FE 00 BD 00 80 99        
 

FE is the file server number, 254 in decimal, and BD is the station number,189.

The v character showsthat the frame had been checked, using the CRC,andis
valid.

To makethe screen easy to read, the program:

e shows a space betweeneach frame

e starts a new line after every i

e  truncates long data frames.

The monitorfacility is useful for checking up on transmissionfailures. This screen,

for example, shows a scout frame that has received no acknowledgement:

FEOOBDO080V99 i

The result of this would be a &42 error.
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In the following example, station 189 has tried to send station | more data thanits

buffer was set up to receive:

0100BD0080V99 BDO001V00 O1OOBDOOAABBCCh i

The four-way handshakehas been aborted in the middle of the data packet. The b
indicates an aborted handshake.

Apart from i, v and b,three other status letters can appear:

e CRC checkhasfailed, because of noise on the network orelectrical

interference

athe data carrier detect input to the 68B54 has changed; probably, no clock

signal is being received

© overrun: the network is running too fast for the monitor.

When you becomeexperienced with using NETMONyouwill gain a feel for what

constitutes a good network monitor output. You don’t actually need to study the

output in detail; you just need to know what you're lookingfor.

To pause NETMONoutputto preventit scrolling off the screen before it can be

read, use Control-Shift.
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Example NETMONoutputs

The following data illustrates the networktraffic on a good network.

Econet Monitor 099

i

5D01330081vD2 33005Dv01 5D013300450000840A1100001E11BFFF88AA40v52 33005Dv01 i

33005D0181vD2 5D0133v00 33005D014500007C40B40000FE11A96388AA81VA1 5D0133v00 i

8COOFBO080v96 FBOO8CV00 8C00FB000000020000000000000000F2040030v00 FBOO8CV00 i

FFFF5F03809F4E415659202001v00 i

FFFF6C03809F4E415659482001v00 i

FFFF6C03809F4E415659482001v00 i

5D01330081vD2 33005Dv01 5D013300450000840A1D00001E11BFF388AA40v52 33005Dv01 i

33005D0181vD2 5D0133v00 33005D014500007C4CDDO000FE119D3A88AA81VA1 5D0133v00 i

FFFF6C03809F4E415659482001v00 i

5D01330081vD2 33005Dv01 5D013300450000900A1F00001E11BFE588AA40v00 33005Dv01 i

33005D0181vD2 5D0133v00 33005D014500009C4E770000FE119B8088AA81vV50 5D0133v00 i

5D01330081vD2 33005Dv01 5D013300450000840A2000001E11BFFO88AA40v52 33005Dv01 i

33005D0181vD2 5D0133v00 33005D014500007C4EFFOOO00FE119B1888AA81vVA1 5D0133v00 i

FFFF9COD809F4359414E202001v00 i

FFFF960080D863633030322E31v37 i

9600B800D8VvD8 B80096v00 9600B80063633939636339v39 B80096V00 i

96006D10D8vD8 i

96001400D8vD8 i

96006203D8vD8 i

96007B06D8vD8 i

9600B110D8vD8 i

5D01330081vD2 33005Dv01 5D013300450000900A2200001E11BFE288AA40v00 33005Dv01 i

FFFF2B2B809F57484954452001v00 i

FFFF9C0D809F4359414E202001v00 i

FFFF2B2B809F57484954452001v00 i

5D01330081vD2 33005Dv01 5D013300450000840A2300001E11BFED88AA40v52 33005Dv01 i

33005D0181vD2 5D0133v00 33005D014500007C50E80000FE11992F88AA81VA1 5D0133v00 i

FFFFFC10809F48415A454C2001v00 i

5D01330081vD2 33005Dv01 5D013300450000900A2500001E11BFDF88AA40v00 33005Dv01 i

FFFF5206809F494E4449474F01v00 i

33005D0181vD2 5D0133v00 33005D014500009C535F0000FE11969888AA81v50 5D0133v00 i

FFFFBE00809F42454947452001v00 i

5D01330081vD2 33005Dv01 5D013300450000840A2600001E11BFEA88AA40v52 33005Dv01 i

33005D0181vD2 5D0133v00 33005D014500007C54130000FE11960488AA81VA1 5D0133v00 i

FFFFB505809F4F52414E474501v00 i

5D01330081vD2 33005Dv01 5D013300450000900A2800001E11BFDC88AA40v00 33005Dv01 i

33005D0181vD2 5D0133v00 33005D014500009C58250000FE1191D288AA81v50 5D0133v00 i
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Minor transmission problems normally show at the endof the largest data block,

so this is the first place to look. Note that although a packet may havefailed for

some reasonthere is often an acknowledgementfrom the receiving station. The

following output indicates this. Errors appear in the same column,and are shown

in bold text:

Econet Monitor 099

i

5D01330081vbD2 33005Dv01 5D013300450000840A1100001E11BFFF88AA40v52 33005Dv01 i

33005D0181vD2 5D0133v00 33005D014500007C40B40000FE11A96388AA81VA1 5D0133v00 i

8COOFBO080v96 FBOO8CV00 8CO0FB000000020000000000000000F2040030vV00 FBOO8CV00 i

FFFF5F03809F4E415659202001v00 i

FFFF6C03809F4E415659482001v00 i

FFFF6C03809F4E415659482001v00 i

5D01330081vD2 33005Dv01 5D013300450000840A1D00001E11BFF388AA40v52 33005Dv01 i

33005D0181vD2 5D0133v00 33005D014500007C4CDDO000FE119D3A88AA81bA1 5D0133v00 i

FFFF6C03809F4E415659482001v00 i

5D01330081vD2 33005Dv01 5D013300450000900A1F00001E11BFE588AA40vV00 33005Dv01 i

33005D0181vD2 5D0133v00 33005D014500009C4E770000FE119B8088AA81v50 5D0133v00 i

5D01330081vD2 33005Dv01 5D013300450000840A2000001E11BFFO88AA40v52 33005Dv01 i

33005D0181vD2 5D0133v00 33005D014500007C4EFFOO00FE119B1888AA81vA1 5D0133v00 i

FFFF9C0D809F4359414E202001v00 i

FFFF960080D863633030322E31v37 i

9600B800D8vD8 B80096V00 9600B80063633939636339v39 B80096vV00 i

96006D10D8VD8 i

96001400D8vD8 i

96006203D8vD8 i

96007B06D8VvD8 i

9600B110D8vD8 i

5D01330081vD2 33005Dv01 5D013300450000900A2200001E11BFE288AA40v00 33005Dv01 i

FFFF2B2B809F57484954452001v00 i

FFFF9C0OD809F4359414E202001v00 i

FFFF2B2B809F57484954452001v00 i

5D01330081vD2 33005Dv01 5D013300450000840A2300001E11BFED88AA40b52 33005Dv01 i

33005D0181vD2 5D0133v00 33005D014500007C50E80000FE11992F88AA81VA1 5D0133v00 i

FFFFFC10809F48415A454C2001v00 i

5D01330081vD2 33005Dv01 5D013300450000900A2500001E11BFDF88AA40vV00 33005Dv01 i

FFFF5206809F494E4449474F01v00 i

33005D0181vD2 5D0133v00 33005D014500009C535F0000FE11969888AA81v50 5D0133v00 i

FFFFBE00809F42454947452001v00 i

5D01330081vD2 33005Dv01 5D013300450000840A2600001E11BFEA88AA40v52 33005Dv01 i

33005D0181vD2 5D0133v00 33005D014500007C54130000FE11960488AA81bA1 5D0133v00 i

FFFFB505809F4F52414E474501v00 i

5D01330081vD2 33005Dv01 5D013300450000900A2800001E11BFDC88AA40V00 33005Dv01 i

33005D0181vD2 5D0133v00 33005D014500009C58250000FE1191D288AA81v50 5D0133v00 i
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Some blocks of data are perfectly valid, yet do not conform to the four-way

handshakestyle. These packets are special packets called broadcast packets, and

are used when a machineis looking for information about shared resources such

as bridges, file servers, or printer servers. The following packet is one such

example:

FFFF2B2B809F57484954452001v00 i

The FFFFat the start of the data indicates that this is a broadcast packet.

Broadcast loader packets begin with FFFD. The structure and appearanceof the

data output looks quite different to that of ordinary networktraffic:

FC00140080v99 1400FCVv00 FC001400AC1203010105217373662E21737072V0D 1400FCv00

1400FCOO80vVAC FCO014vV00 1400FC0000000142F9FFFFC546CBE8E40C000DV00 FCO014v00

FC00140080v99 1400FCv00 FC001400AD1203010107217373662E21737072V0D 1400FCVv00

1400FCOO80VAD FCO0014v00 1400FC00000001090A14001AV00 FCO014v00 i

FFFD140080D646A1C10888002210C40900v00 i

FC00140080v99 1400FCv00 FC001400AE060301010101217373662E217370V0D 1400FCv00

FFFD140080D646A1C10888002210C40900v00 i

1400FCOO80VAE FCO014v00 1400FCO00000v06 FCO014v00 i

FC00140080v99 1400FCv00 FC001400AF1203010105217373662E21737072vV0D 1400FCv00

FFFD140080D646A1C10888002210C40900v00 i

1400FCOO80VAF FCO014v00 1400FC0000000142F9FFFFC546CBE8E40C000DV00 FC0014v00

i

i

“FC00140080v99 1400FCv00 FC001400B00C03010106v01 1400FCVv00 i

1400FCOO80VBO FCO0014v00 1400FCOO0000E40Cv00 FC0014v00 i

FC00140080v99 1400FCV00 FC001400B10C03010106v02 1400FCVv00 i

1400FCOO080VB1 FCO014v00 1400FCOO0000000EV00 FCO0014v00 i

FC00140080v99 1400FCV00 FC001400B20AB305010600E40C000000V00 1400FCv00 i

1400FCO080vVB2 FCO014v00 1400FCOO000V00 FCO014v00 i

FFFD140080D646A1C10888002210C40900v00 i

1400FCO080VB3 FCO014v00 1400FC000700000010000000E80CO000800100VFF FC0014v00 i

1400FCO080vB3 FC0014v00 1400FC0088BCCBCCBBBBCCBBCCBBCCBBBBCC88v99 FC0014v00 i

1400FCO080VB3 FCO014v00 1400FC000000449900EEEEQ0O000EEEEQOOO00CCV7A FCO0014v00 i

1400FCOO080vVB2 FCO014v00 1400FCOO000080E40C00v00 FCO014v00 i

FC00140080v99 1400FCv00 FC001400B407030501v06 1400FCV00 i

FFFD140080D646A1C10888002210C40900V00 i

1400FCO080vB4 FC0014v00 1400FCO000V00 FCO014v00 i

FC00140080v99 1400FCv00 FC001400B507030501v04 1400FCVv00 i

1400FCO080VB5 FCO014v00 1400FCO000v00 FCO0014v00 i

Quitting NETMON

To leave the monitor program pressCtrl-Break.
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Appendix D: Software available on the
Acorn Support BBS

Econetutilities may be downloaded from Acorn’s Technical Support BBS,

providing that you have to access to the Schools’ or Dealers’ Closed User Groups.

If you don’t know how to access BBS,or if you wish to find out more aboutit,

please write to Acorn CustomerServices, at Acorn Computer Limited. (For our full

address and otherdetails, please refer to Appendix I. Useful addresses on page 147)

You can register by calling from a modem, with your communications software set

to ANSI and8 data bits, No Parity and | stop bit at either 300/1200/75, 1200/1200 or

2400/2400 baud.

To download these programs simply select (D)ownload from the Filebase menu

and enter the appropriate file name from thelist below:

 

 

 

 

 

 

Archimedes Boot Sequences NETBOOT

ArchimedesSetStation STATION

Archimedes SetFree . SETFREE

ArchimedesTeletext terminal TELETEXT

M128/Compact SetStation MSETSTN

M128/Compact SetFree MSETFREE
 

E20/E40/E60 Formatter (over Econet) FSFORMAT
 

 

 

 

 

Recovering FileStore Passwordfile FSPWDREC

BigDelete BIGDELETE

Level 3 file server L3v1_06

SuperForm SUPERFORM

Viewdata System Disc VIEWDATA   
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Appendix E: Tools required

You mayfind the following equipment useful whenyouare installing an Econet

network.

The tools and their order codes, were supplied by RS Components, although other

suppliers could of course be used.

Order Code

555-651

546-534

544-702

544-718

544-689

544-651

544-639

547-470

544-544

544-487

544-386

544-415

546-742

545-17]

547-997

545-159

545-092

546-556

604-444

549-319

Quantity

|

I

]

Description

Tool case

Supadrive screwdriver

Supadrive screwdriver

Supadrive screwdriver

Flat blade screwdriver

Flat blade screwdriver

Flat blade screwdriver

Cable cutters

Wire strippers

Side cutters

Side cutters

Snipe nosepliers

Stanley knife

Tweezers

Adjustable spanner

Hacksaw

Hacksaw blades

Hammer

Measure

Dentist’s mirror
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Order Code

546-988

547-565

547-739

615-387

567-856

614-615

470-128

547-442

549-757

549-763

399-906

399-940

480-642

Quantity

1

l

Ipk

Ipk

Description

Pliers

Soldering iron

Sparebits

Stand

Solder 250g

Multimeter

IDC tool

Cable stripper

Brush

Brush

Heat shrink

Heat shrink

Joining box

Cordlesselectric drill

Cordless electric screw driver

Assorted long reach masonry drills

10OMHz Oscilloscope
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Appendix F: BSI standards

BSI requirements relating to the installation of computer networks

Computer networks

Standard No Title

ENV 41107 Circuit Switched Networks

BS 7248 Data Communications Equipment(Twisted Pair Cabling)

Local area networks

Standard No Title

BS 7247 Characters Guide

DD 98 CSMA/ CD Networks

ENV 41103 CSMA/ CD Networks - End Systems

BS 7246 CSMA/ CD Networks - Planning and Installation

ENV 41101 CSMA/ CD Networks - Single Networks

ENV 41102 CSMA/ CD Networks- Single or Multiple Networks

DD 99 Logical Link Control

ENV 41109OSI Connection Mode Transport & Connectionless Mode

Network Service- Single Token Ring LANs

ENV 411100SI Connection Mode Transport & Connectionless Mode Network

Service - Token Ring

BS 6531 Slotted Ring Networks

BS 6532 Slotted Ring Networks - Data Terminal Equipment

DD 100 Token Bus Networks

DD 136 Token Ring Networks

ENV 41108 Token Ring Networks - OSI Connection Mode Transport

& Connectionless Mode Network Service
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BSI requirements relating to the installation of computer networks

Packet switching networks

Standard No

BS 7224

ENV 41105

ENV 41104

BS 5397 Pt.7

ENV 41901

BS 7267

BS 7219

Electrical

BS 7671

BS 6701

| BS 6651

142

Title

Connection Mode Network Service - Use of X25

Connection ModeTransport Service - Switched Transport

Connection Orientated Transmission - Permanent Access

HDLC Procedures

Start Stop Mode DTE& Packet Mode DTE- Interconnection via

PADS

X25 Interworking Unit - Guide to Operation

X25 Packet Level Protocol for Data Terminating Equipment

Requirementsfor Electrical Installation (IEE Wiring Regulations)

Installation of Telecommunication Apparatus

Lightning Protection
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Appendix G: Econetinterface options for
the A3020 and A4000

The A3020 and A4000 computers can accept the standard Econetinterface

(product code ADF10) This interface has been used onall machines since the

Master 128, but fitting it to A3020 and A4000 machines imposeslimitations upon

the expansion capability of the machine. These limitations also apply to the

Interclock (see The Interclock on page 44).

Dueto the positioning of the Econet upgradein relation to the mini-podule

expansion slot on the A3020 and A4000it is not possible to use both expansion

options simultaneously unless the AEH52 Econet upgradeis used. Users who need

Econet capability, and who do not require the use of the mini-podule expansion

slot, may fit the ADFI0 Econet upgrade.

This appendix describes how to install the ADF10 Econet interface and wire up an

appropriate cable if ready-made cables cannot be obtained.

Fitting the ADF10

The A3020 and A4000 have a numberof Molex connectorsat the rear of the PCB.

The network interface (Econet, Ethernet, Interclock etc, and mini-podulesarefitted

into these:

15-Way D-Type

Rear of machine OO000000
Q000000

PoCOTTE TTTTeer7

KEY

aAEH52 andInterclockfootprint

|
|

~~ ADF10 footprint :

= Socket area occupied by AEH52,

ADF10 andInterclock coor SCeooooe

[eeeeenJ omeCC

COTO)._tn COIL I

 

The bottom set of Molex connectors form the mini-podule expansionslot, the

remaining connectors are used by the various network interfaces. The greyed out

areasillustrate the part of the sockets to which the pins of the Econetinterface are

fitted.
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Adapting the cable

Whenfitting this interface in the A3020 and A4000,it is recommendedthat the

support pillars are not used, as this may make replacement of the ADF10 with an

AEH52 more complexata later date.

Adapting the cable

The A3020 and A4000differ from earlier machinesin that the network connector on

the rear of the machineis a 15-way D-type connectorinstead of the 5-pin DIN

connector. This meansthat station leads supplied with the ADF10, for example,

cannot be usedasit is. Although leads with moulded plugs are morereliable,it is

possible to modify the lead supplied with the interface.

The simplest way to make the lead is to take the Econet lead supplied with the

ADF10 and cut off one end and solder on a 15-way D-type connector.

Examinethe colour coding of the cable used, and make sure that you transfer the

colour codesaccordingto this table:

5-pin 180° DIN connector 15-way D-type connector

6

7

8

14

i)

l

2

3

4

5

8 1

OOOO0O 000

OOO0O000

15 9

 

Connections viewed from solder side
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Appendix H: Glossary

This glossary defines any new termsthat you may have comeacrossin this Guide —

mostly those that are that are specific to networking and to Econet. Termsinitalics

have their own definition in this glossary.

AUN — Acorn Universal Networking, Acorn’s new networking strategy.

backbone network— a network the purposeof whichis to carry traffic directly from

one network to another.

bridge — a hardware device usedto link together two parts of a physical network of

the sametype(e.g. Econet) andto filter out data not destined for either part.

Broadcast Loader — an Acorn product that enables the simultaneoustransferof

identical data to a large numberofclients from a single station.

client station — a station connected to a network.

clock box — a piece of hardware used to supplya clocksignal to an Econet network.

conduit— another form oftrunking which is not flush mounted. Internal conduitis

normally run along walls; external conduit is used for cabling between buildings

and maybe subjectto fire regulations.

Econet — Acorn’s own networking system.

Ethernet — an industry standard networking system offering a greater bandwidth

than Econet, but at a higher cost.

file server — a station on which otherstations can store andretrievefiles.

flag fill — a stream offlags sent onto a network by a bridge during communication,to

preventotherstations from using that network.

Level 4 File Server — Acorn software that turns an ordinary station into file server

without the need for specialised hardware.

local network support agency — an Acorn recommended network support

specialist; Acorn in Education Centre

net — a part of a network that appears to theuser as a single entity.

network— a physical networkof a single type, delimited by a bridge used to

connect it to other networks.
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networkinterface — a hardware device used to connect a computerto a network,

typically producedas a plug in circuit board or as an expansion card.

peripheral — a device, such as a printer or hard disk, connectedto the file server.

print server — station to which otherstations can send outputfor printing.

station — a computer connected to a net.

trunking — an enclosed space in which cables can be run; it is either wall

mounted, orlaid flush with the floor.
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Appendix |: Useful addresses

The addresses of some suppliers are listed here; others may be foundin yourlocal

telephonedirectory. The inclusion of suppliers’ details does not imply any

recommendation or endorsement by Acorn Computers Limited of the suppliers or

their products.

Acorn addresses

Acorn Computers Limited

Acorn House

Vision Park

Histon

Cambridge

CB4 4AE

Acorn Computers New ZealandLimited

INgaire Avenue

PO Box 26-287

Epsom

Auckland 3

Acorn Melbourne

12 GippsSt.

Collingwood 3066

Victoria

Australia

Telephone (0223) 254254

Fax (0223) 254262

Telephone (09) 520 4049

International 010 649 520 4049

Fax (09) 520 3321
Telex A.A. 178559 SATCOM

Telephone(03) 419 3033

Toll free (008) 032 604

Fax (03) 419 2892
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Health and safety publishers

Acorn Sydney

Unit 7

190 George Street

Parramatta 2150

New South Wales

Australia

Health and safety publishers

Health and Safety Commission

St Hugh’s House

Stanley Precinct

Bootle

Merseyside

L20 3QY

Scriptographic Publications Limited

Channing House

Butts Road

Alton

Hampshire

GU34 IND

Cable suppliers
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BICC Electronic Cables Limited

Helsby Works

Helsby

Warrington

Cheshire

WA6 ODJ

Telephone (02) 891 655

Fax (02) 635 9641

Telephone:

Publications Dept (051) 951 4223

Switchboard (051) 951 4000

Telephone (0420) 541738

Telephone (0925) 573661

Fax (0928) 24374
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Brand-Rex Limited

Viewfield Industrial Estate

Glenrothes

Fife

KY6 2RD

Network suppliers

SJ Research Limited

J1 The Paddocks

347 Cherry Hinton Road

Cambridge

CBI 4DH

Digital Services Limited

9 Wayte Street

Cosham

Portmouth

Hampshire

PO6 3BS

XOB

Balkeerie

Eassie by Forfar

Angus

DD8 ISR

Componentsuppliers

RS Components Limited

PO Box 99

Corby

Northamptonshire

NN17 9RS

Useful addresses

Telephone (0592) 772124

Fax (0592) 775314

Telephone (0223) 416715

Fax (0223) 416440

Telephone (0705) 324934

Telephone (0307) 84364

Telephone (0536) 402888

Fax (0536) 401588
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Test software suppliers

Farnell Electronic Components Limited

Canal Road Telephone (0532) 636311

Leeds Fax (0532) 633411

LS12 2TU

Test software suppliers

Alsystems

47 Winchester Road Telephone (0420) 561111

Four Marks

Alton

Hampshire

Static specialists

Static Control Systems / 3M

3M UK ple Telephone (0344) 426726

Bracknel

Berkshire

RG12 JU

Static Safe Environments

Computer House Telephone (021) 454 8238

127 Hagley road Fax (021) 454 8114

Birmingham Telex 339175 WELCON G

B16 8XU

Interference specialists
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W] Furse Limited

Wilford Road Telephone (0602) 863471

Nottingham Fax (0602) 860538

NG2 IEB Telex 377065
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Telematic Systems Limited

Alban Park

St. Albans

Hertfordshire

AL4 OXY

Galatrek International Limited

Scotland Road

LLanrwst

Gwynedd

LL26 OAL

Claude Lyons Limited

Hoddesdon

Hertfordshire

EN11 9DX

AdvanceElectronics Limited

P.O. Box 230

Wrexham

Clwyd

LL14 3JR

Belling Lee Intec Limited

540 Great Cambridge Road

Enfield

Middlesex

EN! 30W

Rhopoint Systems Limited

Oxted

Surrey

RH8 9BB

Useful addresses

Telephone(0727) 833147

Fax (0727) 850687

Telephone (0492) 640311

Fax (0492) 641828

Telex 617114 GALAHU

Telephone (0992) 467161

Telex 22724 CLHOD G

Telephone (0978) 821000

Telex 61424

Telephone (071) 367 0080

Fax (071) 367 7595

Telephone (0883) 722222

Fax (0883) 717245
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Rental equipmentsuppliers

Rental equipment suppliers

152

First Rental Limited

P.O. Box 19

Newark Close

York Way

Royston

Hertfordshire

Livingston Hire

Livingston House

Queens Road

Teddington

Middlesex

TW11 OLB

IR Group

Dorcan House

Meadfield

Langley

Berkshire

SL3 8AL

Telephone (0763) 247251

Fax (0763) 242106

Telex 818887

Telephone (081) 943 5151

Fax (081) 977 6431

Telephone (0753) 580000

Fax (0753) 582843
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b Appendix J: Circuit diagrams

Terminator

The following circuit diagramsare illustrated in this section:

Earth

Terminator

BBC Model B Econet

Early Econet Module

Later Econet Module

Acorn A3020 and A4000 EconetInterface

Acorn A4 EconetInterface

R1 Component Values
pT

e — e R1 56ohms

_R2 R2 56o0hms
eo= —/@

R3 1000 ohms

R3
cee R4 220 ohms

| ] R5 1000 ohms
Ray | |

C1 10uF Tantalum 10v

° .
"+crR5

et)
eo°®
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BBC Model B Econet

BBC Model B Econet
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Circuit diagrams

Early Econet Module  
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Later Econet Module

Later Econet Module
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Circuit diagram bound separately

Circuit diagrams
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Reader's Comment Form

Acorn Econet Design and Installation Guide

We would greatly appreciate your comments aboutthis Manual, which will be taken into accountfor the

next issue:

 

Did youfind the information you wanted?

Le 

 

‘Do youlike the way the information is presented?

 

{General comments:

  
 

If there is not enough room for your comments,please continue overleaf

How would youclassify your experience with networks?

|_| ||
First-time user Experienced user Network manager Programmer

  

        

 

Cut out (or photocopy) and post to: Your nameand address:

Dept RC, Technical Publications

Acorn Computers Limited

Acorn House, Vision Park,

Histon, Cambridge CB4 4AE This information will only be used to get in touch with you in case wewish to explore your

England commentsfurther     
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