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ABSTRACT

This document describes a device driver which controls the Acom Econet,
and a Unix Networking Device which uses Econet, in Acom’s implementation of
Unix 4.3BSD, from both the user’s view and from that of a programmer who
wishes to understand and maintain the code.

1. Assumptions

Familiarity with Unix and C is assumed, and with Unix Ethernet Networking if you are concerned
with the Econet implementation thereof, and you should have the file "econeth” in front of you
too. A maintenance programmer will also require “econet.c”, "econetmc.h" and "econetmc.s”, all
of which should be in "src/sys/dev/econet” where "src/sys/GENERIC" is your kernel making
directory. - See also man (4) eco.

2. General Description of the Econet Device

The econet is a low cost, moderate speed (50-300kBit/S on-net) network for connecting together
microcomputers. It allows one machine to transmit a packet of data to another which has a suit-
able reception enabled to receive that data. A packet contains at least one byte, and at most 1280
bytes, of data.

2.1. Other reading.

For another treatment of some of the information here, at least what econet is and what it does,
see the Acorn documents about Econets with BBC Microcomputers, such as "Econet Advanced
User Guide" (the most relevant), "Econet Installation Guide", "Econet Level II (or ITI) File Server
Manager’s Guide", "Econet Level II (or IIT) File Server User Guide", "Econet Bridge Installation
Guide" et al. '

2,2. What’s in a packet?

Associated with a packet, as well as the data, there is a port number and a control byte, and the
addresses of the sender and destination machines. The port number is from 1 to 255, and a recep-
tion can select a port to- receive packets on. The control byte is from 0 to 127 and is merely a
‘comment’ field which is available to someone when examining receive blocks without looking in
the data. The addresses are each two bytes, a net number from 0 to 127 and a station number
from 1 to 254. Receive blocks can specify a particular address, or any address or even ‘this net
any station’ or ‘any net this station’, though the latter two are not actually thought particularly
useful.

Transmission is synchronous in the calling process, using (a copy of) its store to transmit from,
and reception is asynchronous into kernel heap store buffers, with a wakeup() of an associated
condition when a reception completes. When a client examines the reception to confirm that a




reception did indeed happen, the buffer is frnarked as reserved so that when he actually reads the uu
data, he is sure to get that which is associated with the reception whose status he read. If a :
marked or unmarked buffer-is not touched for a long time, it will be discarded.

2.3. What else can we do?
There are a small number of other, special operations which the econet can do:

* Broadcast: This a special type of packet which can be received by many machines at once;
it is addressed to all machines. The receivers see the packet just as if it were a standard
transmission just for them. There can be at most eight (8) bytes of data in a broadcast
packet.

* Machine type: A special operation, directed at a particular machine, which returns data iden-
tifying the machine type, version of econet software present and the like. A machine will
always respond to this if it is up and running, so it is commonly used as a fast check that a
machine exists before trying to send a packet to it.

3. User Interface

Your Unix system should be configured with up to 32 character devices with names of the form
"/dev/eco0”, "/dev/ecol”,.... "/dev/ecou”, "/dev/ecov" using 0.9 then a..v as the "digits". These
should have major device number 9, and minor device numbers from O to 31. The mapping from
device names to minor device numbers is utterly insignificant, except that it should be one-to-one.

In order to use the econet from an application, you must open one of these devices in the usual
way, using

int handle = open(char *name,0,0); w

These devices are exclusive access, ie each one can only be opened once, and so you must try
each in turn until you succeed. Having opened the device, all use of it is via

int result = ioctl(handle, /* constant */ OPCODE, &struct_xxx);
where struct_xxx is either an integer, struct eco_op or struct eco_stats.

When you have finished using the econet, just close the device and all resources you claimed or
were allocated will be disposed of.

3.1. The ioctl() operations

These are described in reasonable detail in the file "econeth”, and the following should be read in
conjunction with it.

3.1.1. ECOINITIALISE

This is used by the econetup program at system start time to enable the econet system, specifying
the numbers of small and large buffers to allocate. It cannot be used again.

3.1.2. ECOCLAIMPORT, ECOCHOOSEPORT, ECOFREEPORT

These claim a specific port for our use, ask for any old port for our use and free one we obtained

already respectively. The "we" means for this minor device, so forked processes with the same

handle on just one device have the same view of the econet system’s state. You must own a port i

to be able to enable reception on that port. The argument is just an integer. When freeing a port, w
any receptions enabled on that port are discarded, as is any buffered data associated therewith, and




if such a reception is the master of a group, the grouping is dissolved (see below).

If you try to claim a port which is already allocated, or ask to choose a port when there are no
free ports at all, or try to free a port which you don’t own, the error code is EBUSY.

If you attempt any operation with a port number outside the legal range of 1 to 255, the error
code is EINVAL.

3.1.3. ECOENABLERECEPTION

This enables a new reception with the station, net and port number you specified. If you are ena-
bling reception on any port, use port number zero, which you cannot and need not claim. Beware
that chaos can ensue if you enable reception on any port while other applications are using more
specific receptions. To enable reception from any machine, use net and station numbers of 255.

It is possible to "group" receptions together so that you can wait for activity on any one of the
group. This is done by quoting, when opening subsequent receptions, the group you got back on
opening the first reception of the group. Initially you should supply a group number of zero, ie no
group. When the call returns the group will be filled in with the group of this reception. To
attach other receptions to the group, keep the number supplied in place, otherwise set it to zero
again.

The buffers parameter sets a limit on the number of packets the system will buffer up for you
which are attached to this reception. One or two is usually sufficient. Buffered data is not kept
forever, but is discarded after some time to allow the system to decongest if a client process stops
but doesn’t actually die.

Q If you try to use a port you don’t own (zero excepted), the error ‘code is EBUSY.

If you give invalid parameters of any sort, or there already existh a similar but not identical recep-
tion which is ambiguous with the one requested, the error is EINVAL. Note that repeated identi-
cal requests are not faulted, they are idempotent.

3.1.4. ECODISABLERECEPTION

This disables a reception. You must quote the same parameters you quoted when enabling the
reception. It also throws away any data which is still in buffers associated with this reception,
and terminates cleanly such a reception going on at the moment, and if the reception is the master
of a group, the grouping is dissolved. Further, any other processes which are waiting for activity
on any reception in the same group are awakened.

If you quote a port you don’t own (zero excepted) the error code is EBUSY.

If no matching reception can be found, the error code is EINVAL.

3.1.5. ECOBUFFERSTATUS

This finds out whether any data have been received associated with the reception specified, and if
S0 it returns specific information about the actual packet received, and a handle to quote to actu-
ally read or discard the data. Note that the control byte returned has the top bit set; the actual
number quoted when transmitting was this & 0x7F.

0 If the reception specified doesn’t match any currently enabled the error code is EINVAL.




If there is no data buffered on this recepuon the data_length and the handle fields w111 be seﬁ
zero, and no error status is set.

3.1.6. ECOBUFFERREAD, ECOBUFFERKILL

These read or discard a buffered packet, which you specify with the handle obtained in an
ECOBUFFERSTATUS call. You know the length of the data expected because you were told it
above when you did an ECOBUFFERSTATUS to discover this reception.

If the handle quoted doesn’t;match a buffered packet, the error code is EINVAL.

The error code may also be janything which can be returned by the kemel routine copyout() if the

your buffer was deficient in any way. In this case the buffered data will be lost.

3.1.7. ECOAWAITRECEPTION, ECOAWAITRECEPTIONTIMED

These wait, efficiently (via sleep() and wakeup()), for some activity on (any reception in the same
group as) the reception specified by station, net and port. The call returns when either the timeout
has expired or something might have happened to (one of) your reception(s). When it returns
you should poll -each of your receptions via an ECOBUFFERSTATUS call to see which one(s)
had received a packet.

If the reception specified doesn’t exist, the error code is EINVAL.

3.1.8. ECOTRANSMIT

You specify the station, net, control byte and port, together with the address and length of the data
to transmit. The call will return when either the call has succeeded or it has failed after perform-
ing retries, intended to be enough to overcome random effects such as noise, net congestion and
the like. If some other process is using the transmitting equipment, the process will block until it
becomes free. To perform a broadcast, specify station and net numbers of 255, and a data length
of <= 8. Note that the data length parameter is not examined specially for a broadcast, it is just
that the transmission simply won’t work, possibly in ways that you won’t be told about, because
of the behaviour of other machines on the network.

If any parameter is bad, the error code is EINVAL.

If there is no network clock signal reaching our machine, the error code is ENETDOWN.

If the destination station is not listening, ie has no reception enabled which is suitable for receiv-
ing our packet, or its buffers are congested, or it is simply not switched on or attached to the net,
the error code is ENETUNREACH.

If there is an unusual error, such as a packet breaking part way through, the error code is ECON-

NABORTED (coincidence that this starts with ECO), and more specific information is retained
for examination via the ECOSTATS call.

The error code can also be any returnable by the kernel routine copyin(), if your description of the
address and length of the data to transmit is deficient in any way.







