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Description

The invention relates to a switching element as de-
fined in the preamble part of claim 1 as well as to a meth-
od for controlling same.

A switching element as defined in the preamble part
of claim 1 is already known from WO-A-8807295. As
shown in Fig. 2 of WO-A-8807295 the proposed switch-
ing element comprises two input ports RO and R1 as
well as two output ports TO, T1, through which data is
transferred into data elements. The switching unit SB
connects input and output ports and switches in accord-
ance with signals received from a control unit, a bus be-
tween the input port and at least one output port for
transmitting data between the input and output ports.

The development of high-speed digital broadband
networks and real-time multimedia services based on
these networks sets new demands on the hardware and
software solutions in these systems. The data transfer
rate, for instance, in a MAN network (Metropolitan Area
Network) is 140 Mbps, and in FDDIs (Fiber Distributed
Data Interface) 100 Mbps. If packet routing is performed
in these environments, there is a demand of 100-600
Mbps throughput of data between data transmission
and processing components.

As examples of hardware which demand high data
flow rates and thus high data throughput, let us mention
high-speed packet switched networks (ATM), routing
between FDDI, LAN and MAN networks, real-time dig-
ital video compression, real-time multimedia coding
(ASN.1+VER), real-time security algorithms and multi-
processor machines with distributed operating systems
(e.g. MACH-supercomputer).

High data throughput demands high data transfer
rates between the input and output of the system. In the
prior art there are known transputer-type solutions
where the processors are connected to each other with
30 Mbps serial connections. However, these connec-
tions are difficult to apply, because the fast data stream
should be effectively distributed over the transputer net-
work. This would demand some kind of distribution fron-
tend in the system.

The object of the invention is to introduce a new
switching element and a method for controlling same,
by means of which, for instance, high-speed broadband
data networks can be realised, as well as real-time mul-
timedia services based on these networks.

This object is solved by the subject matter of claim
1 and claim 3.

The switching element of the invention for high
speed data traffic comprises two input ports and two out-
put ports, through which the data is transmitted in data
elements, which consist of at least an address part and
a data part; a switching unit for connecting the input and
the output ports; and a control unit whereby the bus is
coupled, on the basis of the address part of each data
element, through the switching unit, in between the input
port and at least one output port for the transmission of
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data. According to the invention, the input and output
ports are ports wherethrough data is transmitted in par-
allel form; the internal buses of the switching element
are parallel buses formed of an address bus and a data
bus, these buses being connected to the switching unit
at the input ports; the control unit comprises a decoding
and coding unit of the address part of the data element,
to which unit the input ports are connected by an ad-
dress part bus; the switching unit is connected to the
output ports; and a clock signal channel is arranged in
the switching element, the said channel being connect-
ed to input buffers, to the control unit and the switching
unit; and by means of the clock signal received through
this channel, the transmission of data elements, per-
formed through at least the first input port and the first
output port, is synchronised.

In a preferred embodiment of the invention, the sec-
ond input port and the second output port are provided
with buffers, most advantageously with FIFO buffers. In
that case a peripheral device or the like can be coupled
to the second input port and to the second output port
asynchronically, although the data elements are trans-
mitted synchronically through the switching element
proper.

According to the inventive control method, data el-
ements are transmitted between input and output ports,
so that when the data part of the data element fed in
through the first input port carries data, it is sent, through
the switching unit, either to the first or second output
port or to both, depending on the address of its address
part.

According to the invention, the method includes the
following steps:

a) when the data part of a data element fed in
through the first input port carries data, andit is sent,
through the switching unit, to the second output
port, the data element fed in through the second in-
put port is sent, through the switching unit, to the
first output port, and if the data part of the data ele-
ment fed in through the second input port is empty,
the empty data part or corresponding signal is sent
to the first output port;

b) when the data part of the data element fed in
through the first input port carries data and it is sent,
through the switching unit, only to the first output
port, the data element fed in through the second in-
put port is sent, through the switching unit, to the
second output port, and if the data part of the data
element fed in through the second input port is emp-
ty, this empty data part or corresponding signal is
sent to the second output port;

¢) when the data part of the data element fed in
through the first input port carries data and is sent,
through the switching element, to both output ports,
the supply of data through the second input port is
prevented,

d) when the data part of the data element fed in
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through the first input port is empty, the data ele-
ment fed in through the second input port is sent,
through the switching unit, either to the first or sec-
ond output port or to both, depending on the ad-
dress, and if the data part of the data element fed
in through the second input port is empty, this empty
data part is sent to the first output port; and

e) when the data element fed in through the second
input port is entering both output ports, this data el-
ement can be sent to the first output port of the
switching element only in case the first input port
sends a data element with an empty data part.

An advantage of the invention is that the switching
element is simple in structure, data is transmitted in par-
allel form, and it has a high throughput rate.

Another advantage of the invention is that the
switching element is an all-round element which can be
applied for instance in interconnecting high-speed mi-
croprocessors, memory circuits and I/O circuits, or it can
be used as a component in high-speed switching fields.

Another advantage of the invention is that the
switching element can easily be connected to other sim-
ilar switching elements in order to form different topolo-
gies.

Owing to the invention, the switching element can
be realized as an integrated circuit, or a large number
of switching elements can be integrated in one and the
same component. It can also be integrated to form a part
of a high-density circuit (VLSI).

In the following the invention is explained in more
detail with reference to the appended drawings, where

figure 1 is a block diagram of a switching element
of the invention;

figure 2 illustrates a ring topology formed of the
switching elements of the invention;

figure 3illustrates a switching element of the inven-
tion, with the control signals between the most im-
portant operational sectors;

figure 4 illustrates a parallel ring topology formed of
the switching elements of the invention; and

figure 5 illustrates a grid topology formed of the
switching elements of the invention.

In figure 1, the switching element of the invention
comprises two input ports |1, 12 and two output ports O1,
02, a high-speed switching unit 1 for interconnecting the
input and output ports through internal buses 8, 9, and
a control unit 2. The input ports 11, 12 include input buff-
ers 3, 4. The output ports O1, O2 may also be provided
with corresponding output buffers (not illustrated in fig-
ure 1).

Through the input ports 11, 12, the internal buses 8,
9, the switching unit 1 and the output ports O1, O2, data
is transferred in parallel form in a data element with a
width of N bits, where N = an integral. It may be for in-
stance 8, 16 or 32. The data element is formed of two
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parts: the address part with A bits, and the data part with
D bits. In addition to this, the data element may include
additional bits, for instance character check or priority
bits. The ratio of the data element width to the widths of
the address and data parts is A+ D =<N.

Through the switching element, data elements are
transmitted under the control of the control unit 2. The
control unit 2 includes an address decoding and coding
unit, i.e. the address unit 2a, and the control unit 2b
proper. The address unit 2a is connected to the input
buffers 3 and 4. The control unit proper 2b is connected
to the switching unit 1. Among the internal buses 8, 9 of
the switching element, the address part buses 8a, 9a
are connected, apart from the swithching unit 1, also to
the address unit of the control unit. The data part buses
8b, 9b of the internal buses 8, 9, are connected at the
input buffers 3, 4 to the inputs of the switching unit. In
the embodiment of figure 1, the switching unit 1 is com-
posed of two separate switching units 1a, 1b, the first
1a of which is connected to the first output port O1, and
the second 1b to the second output port O2.

Data can be transferred through the switching ele-
ment of the invention via either of the input ports I1, 12,
to both or one of the output ports O1, O2. Data trans-
mission through the switching element is carried out
synchronically.

The switching element is provided with a clock sig-
nal channel 7, which is connected to both input buffers
3, 4, to the control unit 2 and to the switching unit 1, to
its both parts 1a, 1b. By means of this clock signal, the
transfer of data elements through the switching element
is synchronized.

The secondinput port 12, and the second output port
02 can be provided with buffers, particularly FIFO buff-
ers 5, 6 (FIFO = First In, First Out). The external con-
nection to the second input port 12 and to the second
output port 02 can thus be either synchronous or asyn-
chronous. The first input port 11 and the first output port
O1 are in this case reserved for synchronous data trans-
fer. In figure 1, the FIFO buffers are represented with
dotted lines.

Through the switching element of the invention, da-
ta is transferred in parallel form as a data element with
a width of N bits. The data element is formed of an ad-
dress part A and a data part D, as was maintained
above. The data part may carry data, or it may be empty.
An empty data part is in this case indicated with a NULL
address. The data part of the data element is synchro-
nously transferred through the switching element, by uti-
lizing the address part of the data element and the ad-
dress information carried therein. The address informa-
tion can be coded in may different ways depending on
the chosen topology, i.e. the method with which the
group of switching elements is interconnected.

In the switching element of figure 1, data, i.e. data
elements with N bits, is transferred from either of the
input ports to one or several output ports. The input and
output ports |1, 2 and O1, O2, are mutually arranged to
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operate in the following way.

When the data part of the data element fed in
through the first input port |1 carries data, it is sent,
through the switching unit 1, either to the first O1 or sec-
ond O2 output port, or to both depending on the contents
of the address part of the data element.

When the data part of the data element fed in
through the first input port |1 carries data and is sent,
through the switching unit 1, to the second output port
02, then the data element fed in through the second in-
put port |12 can be sent, through the switching unit 1, to
the first output port O1. If the data part of the data ele-
ment fed in through the second input port is empty, this
empty data part, or corresponding signal, is sent to the
first output port.

But if the data part of the data element fed in through
the first input port |1 carries data and is sent, through
the switching unit 1, only to the first output port O1, then
the data element fed in through the second input port 12
is sent, through the switching unit 1, to the second output
port O2. If the data part of the data element fed in
through the second input port is empty, this empty data
part or corresponding signal is sent to the second output
port.

If the data part of the data element fed in through
the first input port carries data and is sent, through the
switching unit 1, to both output ports O1, O2, the feeding
of data via the second input port 12 is prevented. In other
words, through the second input port 12 data cannot be
fed into either of the output ports.

When the data part of the data element fed in
through the first input port I1 is empty, the data element
fed in through the second input port 12 is sent, through
the switching unit 1, depending on the respective ad-
dress, either to the first O1 or second output port O2, or
toboth. If the data part of the data element fed in through
the second input port |12 is empty, this empty data part
or corresponding signal is sent to the first output port O1.

If the data element fed in through the second input
port 12 is going to both output ports O1 and O2, this data
element can be sent to the first output port O1 only if the
data element received through the first input port |1 has
an empty data part.

The hardware included in the switching element of
the invention can be realized with known electronic com-
ponents. The internal buses 8, 9 can also be realized in
many different ways. It is also obvious that the operation
of the switching element is controlled, through the con-
trol unit 2, in a programmed fashion, which may at least
partly be realized by means of wiring and logic mem-
bers.

The switching element of the invention can be real-
ized as a VSLI unit or an independent circuit, whereby
various switching topologies are formed.

Figure 2 illustrates a ring topology, where the
switching elements A of the invention are connected in
a ring 12. This switching ring 12 is further connected to
peripheral devices B. In this case the first output port O1
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of each switching element A is connected to the first in-
put port 11 of the next switching element. Each periph-
eral device B is then connected to the switching element
A by means of the second input port 12 and the second
output port O2. Thus a number of the switching ele-
ments of the invention are together connected to form
asynchronous parallel ring with N bits. Several rings can
be switched in succession through the switching ele-
ments A.

Figure 3 illustrates a preferred embodiment of the
switching element, particularly suited in ring-type topol-
ogies. This switching element is described in a block di-
agram completed with the most important control sig-
nals between the operational sectors of the individual
units. External connecting signals are also provided in
the illustration.

The switching element of figure 3 comprises re-
spective connections, i.e. the input and output ports I1,
12, O1, O2, and units as in the switching element of fig-
ure 1, and like numbers are used for like parts. In con-
nection with the second input and output ports 12, O2,
there are provided the FIFO buffers 5, 6. In the output
of the first switching unit 1a, there is arranged an output
buffer 10. In between the first switching unit 1b and the
second buffer 6, there is also arranged an output buffer
11.

The switching element is connected to the ring
through the input ports 11: ADDR_IN_1 and DATA_IN_1,
as well as through the output ports O1: ADDR_OUT_1
and DATA_OUT_1. Through the ports 12: ADDR_IN_2
and DATA_IN_2, as well as O2: ADDR_OUT_2 and
DATA_OUT_2, peripheral devices are connected to the
switching element. The peripheral device can be, de-
pending on the solution in question, for instance a mi-
crocomputer, a memory card, a microprocessor, an 1/0
device or an interface to another ring.

The clock signal CLOCK is the timing signal of the
ring, and it also synchronizes the operation of the
switching element. By using the FIFO_FULL and
FIFO_EMPTY signals, the switching element controls
the data transfer into the peripheral device. With the
TRANS/EMPTY and LOOP signals, the peripheral de-
vice informs the switching element to which output port
the data element stored in an output buffer must be con-
nected.

The NODE-ADDR signals are used for setting the
address of the peripheral device, on the basis of which
address the switching element knows which data ele-
ments coming from the ring the switching element must
receive and transfer further to the peripheral device.

The feeding of the address information of the pe-
ripheral device to the switching element can also be per-
formed through the FIFO memory. In that case, a sep-
arate control signal is needed to tell the control logic of
FIFO, that the registered data is the address of the pe-
ripheral device. The address is stored in a separate ad-
dress buffer inside the switching element. This solution
reduces the need of external connection signals for the
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switching element, because external address lines are
not needed.

The peripheral device connected to the switching
element can request permission for transmission by us-
ing the TRANS_REQ signal. This signal is common to
all peripheral devices connected to the ring, and several
devices can request transmission simultaneously. Si-
multaneous transmission requests can be priorized by
adding priority information to the address fields of empty
data elements. On the bases of the priority information,
the switching element asking for transmission decides
whether or not the free interval is available for it. Another
possibility for solving the priority problem is to use sev-
eral transmission request lines. Thus for instance pe-
ripheral devices with a lower priority request transmis-
sion in a different line than those with a higher priority.

The TRANS_REQ signal is needed when the free
intervals in the ring are continuously occupied, and the
data sent by the peripheral device has been waiting for
transmission in the output buffer for several intervals
(clock cycles). When the preset time has passed, the
switching element automatically makes a transmission
request tothe TRANS_REQ line. When those switching
elements that continuously hold the free intervals detect
that the transmission request line is activated, they re-
lease intervals, after a certain delay, for the disposal of
other switching elements. The duration of the delay de-
pends on the arrangement in question and may vary in
length, even with the switching elements of one and the
same ring. The length of the interval can be permanently
programmed in the switching element, or it can be set
from the peripheral device, through the FIFO memory.

When a peripheral device has obtained permission
for transmission, the switching element deletes the re-
quest from the TRANS_REQ line. This procedure pre-
vents any of the peripheral devices from obtaining all
free intervals in a busy situation. On the other hand, this
procedure allows a peripheral device with a large trans-
mission capacity at best to obtain the whole capacity of
the ring, at times when other peripheral devices con-
nected to the ring do not request transmission. The al-
location of transmission turns is carried out rapidly, be-
cause the control decision is made in the switching ele-
ment. This arrangement enables real-time processing
with very high data transfer rates in the switching ele-
ments.

For the observation and control of the ring, the
switching element can be provided with a traffic-super-
vising logic in connection with the TRANS_REQ line. If
a switching element has activated the TRANS_REQ line
but has not received permission for transmission for a
long time, it can, after a predetermined period, start, un-
der the control of the supervising logic, removing from
the ring such data elements that are not addressed
there. This procedure prevents the ring from being
blocked in a situation where one of the peripheral devic-
es or switching elements is defective and has started
sending irrational messages in all free intervals.
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A defective peripheral device can be identified for
instance so that the switching element (and/or periph-
eral device) that has detected the defect sends an en-
quiry to all peripheral devices connected to the ring.
Those peripheral devices that do not reply to this enquiry
can be considered defective. A defective peripheral de-
vice can be separated from the ring for instance by send-
ing, via the ring, a command for the respective switching
element connected to the defective device, this com-
mand setting the said peripheral device in a state where
the switching element sends all data elements received
from the ring directly to the output port of the ring. This
is possible only when the switching element itself is not
defective.

The processing of the data received by the switch-
ing element from the ring (port 11 ADDR_IN_1 and
DATA_IN_1) is carried out on the basis of the address
part of the data elements. The switching element exam-
ines the address part in the address decoding and cod-
ing unit 2b (ADDRESS DECODING) and decides, on
the basis of the coding result, where the received data
element is connected by means of the control unit 2a
proper. The processing and conducting to the right out-
put buffer of the data received from a peripheral device
(port 12; ADDR_IN_2 and DATA_IN_2) is carried out by
means of the LOOP and TRANS/EMPTY signals, which
are received in the control unit 2a.

If the address information of the peripheral device
and the delay information needed for the transmission
request and release of intervals is sent through the FIFO
memory 5, one or more additional signals are required
for controlling the data coming from the peripheral de-
vice. The processing of the data elements coming from
the ring and a peripheral device is priorized, so that the
data element coming from the ring has a higher priority
in cases where data is simultaneously goingto the same
output port from both input ports.

The data elements proceeding in the ring can be
divided into five different types with respect to the
switching element. The following is a list of the data el-
ement types and a description of the measures carried
out by the switching element.

1) The received data element is addressed to the
switching element:

The switching element identifies in the address de-
coding and coding unit 2b (ADDRESS DECODING),
that the received data element is addressed to a periph-
eral device connectedtothe switching element. The RE-
CEIVE signal is activated, and under the control of the
control unit 2a proper (CONTROL AND TIMING) the re-
ceived data element is stored in the input buffer 6 of the
peripheral device. The writing of data in the input buffer
further makes the FIFO_EMPTY signal inactive, thus in-
forming the peripheral device that the input buffer con-
tains data ready for processing.

If a peripheral device has data ready for transmis-



9 EP 0 535 050 B1 10

sion, and the data is waiting in the output buffer 5, the
outgoing data element is connected to the output port
O1 of the ring at the same moment when the received
data element is stored in the input buffer. If the LOOP
signal is active, i.e. the data element contained in the
output buffer must be switched back to the peripheral
device (data looping), the data element is not transmit-
ted.

2) The received data element is of the broadcast type:

In the address decoding and coding unit 2b (AD-
DRESS DECODING), the switching element identifies
the received data element to be of the broadcast type
and activates the BROADCAST control signal. Under
the control of the control unit 2a (CONTROL AND TIM-
ING) proper, the received data element is simultaneous-
ly switched both to the input buffer 6 of the peripheral
device and to the output port O1 of the ring. If the pe-
ripheral device contains data to be transmitted at the
same time, the transmission of data is prevented for the
duration of this interval.

3) The received data element is empty:

In the address decoding and coding unit 2b (AD-
DRESS DECODING), the switching element identifies
the received data element to be empty and activates the
EMPTY signal. If the peripheral device carries data to
be transmitted (the TRANS/EMPTY signal is active), it
is switched to the output port O1 of the outgoing data
ring. If the LOOP signal is active at the same time, the
data element contained in the output buffer is simulta-
neously switched to the input buffer 6 of the peripheral
device. If only the LOOP signal is active, the data ele-
ment contained in the output buffer is switched to the
input buffer of the peripheral device, and the empty data
element received from the ring is switched to the output
port of the ring. If the peripheral device does not contain
any data to be transmitted, an empty data element is
switched to the output port of the ring. In this case noth-
ing is switched to the input buffer of the peripheral de-
vice.

4) The received data element is sent by the switching
element itself:

In the address decoding and coding unit 2b (AD-
DRESS DECODING), the switching element identifies
the received data element to have been sent by itself,
and activates the DELETE signal. The switching ele-
ment removes the received data element from the ring
and destroys it. If the peripheral device simultaneously
contains data to be transmitted (the TRANS/EMPTY
signal is active, the LOOP signal inactive), the outgoing
data element is switched to the output port of the ring.
If the LOOP signal is active at the same time, the data
element contained in the output buffer is simultaneously
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switched to the input buffer of the peripheral device. If
only the LOOP signal is active, the data element con-
tained in the output buffer is switched to the input buffer
of the peripheral device, and an empty data element is
switched to the output port of the ring. If the peripheral
device does not contain data to be transmitted, an empty
data element is switched to the output port of the ring.
In this case nothing is switched to the input buffer of the
peripheral device.

Adata element is removed from the ring for instance
in cases where the switching element has sent a broad-
cast-type data element to the ring. After this data ele-
ment has circulated in the ring, the switching element
that sent it must remove the data element from the ring
in order to prevent the ring from being blocked. Another
situation where a switching element may receive a data
element sent by itself is a defect case, where the switch-
ing element addressed as the recipient of the data ele-
ment is defective. If the switching element that sent the
data element does not remove it from the ring, it remains
to load the ring 5 forever.

5) The address of the received data element is not
identified:

The address decoding and coding unit 2b (AD-
DRESS DECODING) of the switching element does not
identify the address of the received data element. The
received data element is switched directly through the
input port of the ring to the output port thereof. If a pe-
ripheral device contains data to be transmitted, it is not
switched during this period. If the output buffer of the
peripheral device contains data, and only the LOOP sig-
nal is active, the data element is switched to the input
buffer of the peripheral device. If the peripheral device
does not contain data to be transmitted, the only control
step carried out in the switching element is to switch the
data element coming from the ring back to the ring.

In figure 4, switching elements A of the invention
are interconnected in similar fashion as in figure 2. In
this case two rings 12a and 12b, containing a number
of switching elements, are parallelly coupled to each
other by intermediation of peripheral devices B.

In figure 5, the switching elements A of the invention
are coupled in a grid topology. In this case the number
of parallel switching elements is five, and five of them
are likewise coupled in series. The system is also pro-
vided with separate input and output buffers E, F, which
are controlled by means of a separate control logic G.

Claims

1. A switching element for high-speed data traffic,
comprising:

two input ports (11, 12) and two output ports (O1,
02), through which data is transferred in data
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elements, which are formed of at least an ad-
dress part and a data part;

a switchingunit (1), for connecting the input and

12

through the second input port (12) is sent,
through the switching unit (1), to a first output
port (O1), and if the data part of the data ele-
ment fed in through a second input port (12) is

output ports; and 5 empty, this empty data part or corresponding
signal is sent to the first output port (O1);

a control unit (2), which is connected to the in-

put ports and to the switching unit, by means of b) when the data part of the data element fed

which control unit, on the basis of the address in through the first input port (I1) carries data

part of each data element, a bus is switched 70 and is sent, through the switching unit (1), to

through the switching unit between the input the first output port (O1) only, the data element

port and at least one of the output ports for fed in through the second input port (12) is sent,

transmitting a data element, through the switching unit (1), to the second
output port (O2), and if the data part of the data

characterized in that 15 element sent in through the second input port

(12) is empty, this empty data part or corre-

the input and output ports (11, 12; O1, O2) are sponding signal is sent to the second output

ports wherethrough data is transmitted in par- port (02);

allel form;

20 ¢) when the data part of the data element fed
said switching element comprises internal par- in through the first input port (I1) carries data
allel buses (8, 9) formed of address-part buses and is sent, through the switching unit (1), to
(8a, 9a) and data-part buses (8b, 9b), the said both output ports (O1, O2), the feeding of data
buses being connected between the input ports through the second input port (12) is prevented,
(11, 12) and the switching unit (1) ; 25

d) when the data part of the data element fed
the control unit (2) comprises an address de- in through the first input port (I1) is empty, the
coding and coding unit (2b) for the data ele- data element fed in through the second input
ment, to which unit the input ports (11, 12) are port (12) is sent, through the switching unit (1),
connected by means of the address part buses 30 depending on the address, either to the first or
(8a, 9a); second output port (O1, O2), or to both, and if

the data part of the data element fed in through
the switching unit (1) is connected to the output the second input port (12) is empty, this empty
ports (O1, O2); data part is sent to the first output port (O1); and

35
in the switching element there is arranged a e) when the data element fed in through the
clock signal channel (7), which channel is con- second input port (I12) is going to both output
nected to input buffers (3, 4), to the control unit ports (O1, O2), this data element can be sent
(2) and to the switching unit (1), and by means to the first output port (O1) of the switching el-
of the clock signal obtained through this chan- 40 ement only in cases where the first input port
nel, the transmission of data elements at least (11) sends a data element with an empty data
through the first input port and the first output part.
port is synchronised.

The switching element of claim 1, 45 Patentanspriiche
characterized in that
a second input port (12) and a second output port 1. Schaltelement fir hohe Datenlbertragungsge-
(O2) are provided with buffers, advantageously with schwindigkeiten mit:
FIFO buffers (5, 6).
50 zwei Eingangsports (11, 12) und zwei Aus-

A method for controlling the switching element of
claim 1 or 2,
the method including the following steps:

gangsports (O1, O2), durch die Daten in Daten-
elementen Ubertragen werden, welche zumin-
dest aus einem Adressenteil und einem Daten-
teil bestehen;

a) when the data part of a data element fed in 55
through a first input port (11) carries data, and

it is sent, through the switching unit (1), toa sec-

ond output port (O2), the data element fed in

einer Schalteinheit (1) zum Verbinden der Ein-
gangs- und Ausgangsports; und
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einer Steuereinheit (2), die mit den Eingangs-
ports und der Schalteinheit verbunden ist, mit-
tels der auf Grundlage des AdreBteils eines je-
den Datenelements ein Bus durch die Schalt-

zweiten Eingangsport (12) zugefuhrt wird, leer
ist, so wird dieser leere Datenteil oder ein ent-
sprechendes Signal zum ersten Ausgangsport

14
(O1) gesendet;

b) wenn der Datenteil des Datenelements, das
dem ersten Eingangsport (I1) zugeflhrt wird,

einheit zwischen dem Eingangsportund zumin- & Daten tragt und durch die Schalteinheit (1) nur
dest einem Ausgangsport fiir die Ubertragung zum ersten Ausgangsport (O1) gesendet wird,
eines Datenelements geschaltet wird, dadurch so wird das Datenelement, das dem zweiten
gekennzeichnet, daf3 Eingangsport (12) zugefuhrt wird, durch die
Schalteinheit (1) an den zweiten Ausgangsport
die Eingangs- und Ausgangsports (I1, 12, O1, 10 (O©2) gesendet, und falls der Datenteil des Da-
02) Ports sind, durch die Daten in paralleler tenelements, das dem zweiten Eingangsport
Form Ubertragen werden; (12) zugefuhrt wird, leer ist, so wird dieser leere
Datenteil oder ein entsprechendes Signal an
wobeidas Schaltelement interne parallele Bus- den zweiten Ausgangsport (O2) gesendet;
se enthalt (8, 9) die aus Adressenteil-Bussen 15
(8a, 9a) und Datenteil-Bussen (8b, 9b) beste- ¢) wenn der Datenteil des Datentelements, das
hen, wobei die Busse zwischen den Eingangs- dem ersten Eingangsport (I1) zugeflhrt wird,
ports (11, 12) und der Schalteinheit (1) verbun- Daten tragt und durch die Schalteinheit (1) bei-
den sind; den Ausgangsports (O1, O2) zugeflhrt wird, so
20 wird die Zufliihrung von Daten zum zweiten Ein-
die Steuereinheit (2) eine AdreBdecodier- und gangsport (12) unterbunden;
Codiereinheit (2b) fir das Datenelement auf-
weist, mit der die Eingangsports (11, 12) lGber d) wenn der Datenteil des Datenelements, das
die AdreBteil-Busse (8a, 9a) verbunden sind; dem ersten Eingangsport (I1) zugeflhrt wird,
25 leer ist, so wird das Datenelement, das dem
die Schalteinheit (1) mit den Ausgangsports zweiten Eingangsport (12) zugeflhrt wird, durch
(O1, O2) verbunden ist; und daB die Schalteinheit (1) abhangig von seiner
Adresse entweder zum ersten oder zweiten
in dem Schaltelement ein Taktsignalkanal (7) Ausgangsport (O1, O2) oder an beide gesen-
angeordnet ist, welcher mit Eingangspuffern (3, 30 det, und falls der Datenteil des Datenelements,
4), der Steuereinheit (2) und mit der Schaltein- das dem zweiten Eingangsport (12) zugefuhrt
heit (1) verbunden ist und wobei mittels des wird, leer ist, so wird dieser leere Datenteil zum
Taktsignals, welches Uber diesen Kanal erhal- ersten Ausgangsport (O1) gesendet; und
ten wird, die Ubertragung der Datenelemente
zumindest Uber den ersten Eingangsport und 35 e) wenn das Datentelement, das dem zweiten
den ersten Ausgangsport synchronisiert wird. Eingangsport (12) zugeflhrt wird, an beide Aus-
gangsports (O1, O2) weitergeleitet wird, so
Schaltelement nach Anspruch 1, dadurch gekenn- kann dieses Datentelement zum ersten Aus-
zeichnet, daB ein zweiter Eingangsport (12) und ein gangsport (O1) des Schaltelements nur in den
zweiter Ausgangsport (O2) mit Puffern versehen 40 Fallen gesendet werden, in denen der erste
sind, vorzugsweise mit FIFO-Puffern (5, 6). Eingangsport (11) ein Datenelement mit einem
leeren Datenteil sendet.
Verfahren zum Steuern des Schaltelements geman
Anspruch 1 oder 2, wobei das Verfahren folgende
Schritte aufweist: 45 Revendications
a) wenn der Datenteil eines Datenelements, 1. Elémentde commutation pour transmission de don-
welches durch einen ersten Eingangsport (11) nées a grande vitesse, comprenant :
eingegeben wird, Daten tragt und durch die
Schalteinheit (1) zu einem zweiten Ausgangs- 50 deux ports d'entrée (I1, 12) et deux ports de sor-
port (O2) gesendet wird, so wird das Datenele- tie (O1, O2), a travers lesquels la donnée est
ment, das in den zweiten Eingangsport (12) ein- transférée en éléments de données qui sont
gegeben wird, durch die Schalteinheit (1) zum formés d'une partie d'adresse et d'une partie de
ersten Ausgangsport (O1) gesendet, und falls données au moins ;
der Datenteil des Datenelements, das dem 55 une unité de commutation (1) pour la connexion

des ports d'entrée et de sortie ; et
une unité de commande (2) qui est connectée
aux ports d'entrée et a I'unité de commutation,
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unité de commande grace a laquelle, sur la ba-
se de la partie d'adresse de chaque élément de
données, un bus est commuté par l'intermédiai-
re de I'unité de commutation entre le port d'en-
trée et au moins I'un des ports de sortie pour la
transmission d'un élément de données,

caractérisé en ce que

les ports d'entrée et de sortie (I1, 12 ; O1, O2)
sont des ports a travers lesquels la donnée est
transmise sous forme paralléle ;

ledit élément de commutation comprend des
bus paralleles internes (8, 9) formés de bus de
parties d'adresse (8a, 9a) et de bus de parties
de données (8b, 9b), lesdits bus étant connec-
tés entre les ports d'entrée (11, 12) et l'unité de
commutation (1) ;

I'unité de commande (2) comprend une unité
de codage et de décodage d'adresse (2b) pour
I'élément de données, unité a laquelle les ports
d'entrée (11, 12) sont connectés au moyen des
bus de parties d'adresse (8a, 9a) ;

I'unité de commutation (1) est connectée aux
ports de sortie (O1, O2) ;

dans I'élément de commutation, il est ménagé
un canal de signal d'horloge (7), ledit canal
étant connecté aux tampons d'entrée (3, 4), a
I'unité de commande (2) et a I'unité de commu-
tation (1), et la transmission des éléments de
donnée est synchronisée a travers le premier
port d'entrée et le premier port de sortie au
moins, au moyen du signal d'horloge obtenu a
travers ce canal.

Elément de commutation selon la revendication 1,
caractérisé en ce que

un second port d'entrée (12) et un second port
de sortie (O2) sont munis de tampons, de maniére
avantageuse des tampons premier entré, premier
sorti (FIFO) (5, 6).

Méthode de commande de I'élément de commuta-
tion de la revendication 1 ou 2,

la méthode comprenant les étapes
suivantes :

a) lorsque la partie de données d'un élément
de données alimentée a travers un premier port
d'entrée (I1) transporte des données, et qu'elle
est envoyée, par l'intermédiaire de l'unité de
commutation (1), a un second port de sortie
(0©2), I'élément de données alimenté a travers
le second port d'entrée (12) est envoyé, par I'in-
termédiaire de l'unité de commutation (1), & un
premier port de sortie (O1), et si la partie de
données de I'élément de données alimenté a
travers un second port d'entrée (12) est vide,

10

15

20

25

30

35

40

45

50

55

16

cette partie vide de données ou le signal cor-
respondant est envoyé(e) au premier port de
sortie (O1);

b) lorsque la partie de données de I'élément de
données alimentée a travers le premier port
d'entrée (I1) transporte des données et est en-
voyée, par l'intermédiaire de |'unité de commu-
tation (1), uniquement au premier port de sortie
(O1), I'élément de données alimenté a travers
le second port d'entrée (12) est envoyé, par l'in-
termédiaire de |'unité de commutation (1), au
second port de sortie (O2), et si la partie de
données de I'élément de données envoyé a tra-
vers le second port d'entrée (12) est vide, cette
partie vide de donnée ou le signal correspon-
dant est envoyé(e) au second port de sortie
02);

¢) lorsque la partie de données de I'élément de
données alimentée a travers le premier port
d'entrée (I1) transporte des données et est en-
voyée, par l'intermédiaire de I'unité de commu-
tation (1), aux deux ports de sortie (O1, O2),
I'alimentation de données a travers le second
port d'entrée (12) est empéchée ;

d) lorsque la partie de données de I'élément de
données alimentée a travers le premier port
d'entrée (I1) est vide, I'élément de données ali-
menté a travers le second port d'entrée (12) est
envoyé, par l'intermédiaire de I'unité de com-
mutation (1), en fonction de 'adresse, soit au
premier soit au second port de sortie (O1, O2),
soit aux deux, et sila partie de données de I'élé-
ment de données alimentée atravers le second
port d'entrée (12) est vide, cette partie vide de
données est envoyée au premier port de sortie
(O1); et

e) lorsque I'élément de données alimenté a tra-
vers le second port d'entrée (12) arrive aux deux
ports de sortie (O1, O2), cet élément de don-
nées peut étre envoyé au premier port de sortie
(O1) de I'élément de commutation uniquement
dans les cas ou le premier portd'entrée (11) en-
voie un élément de données ayant une partie
de données vide.
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