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Electronic device and method of communication resource allocation

The invention relates to an electronic device having a plurality of processing
modules and an interconnect means for coupling the plurality of processing modules as well
as to a method of communication resource allocation within such an electronic device.

Systems on silicon show a continuous increase in complexity due to the ever
increasing need for implementing new features and improvements of existing functions. This
is enabled by the increasing density with which components can be integrated on an
integrated circuit. At the same time the clock speed at which circuits are operated tends to
increase too. The higher clock speed in combination with the increased density of
components has reduced the area which can operate synchronously within the same clock
domain. This has created the need for a modular approach. According to such an approach
the processing system comprises a plurality of relatively independent, complex modules. In
conventional processing systems the systems modules usually communicate to each other via
a bus. As the number of modules increases however, this way of communication is no longer
practical for the following reasons. On the one hand the large number of modules forms a too
high bus load, and the bus constitutes a communication bottleneck as it enables only one
device to send data to the bus.

A communication network forms an effective way to overcome these
disadvantages. Networks on chip (NoC) have received considerable attention recently as a
solution to the interconnect problem in highly-complex chips. The reason is twofold. First,
NoCs help resolve the electrical problems in new deep-submicron technologies, as they
structure and manage global wires. At the same time they share wires, lowering their number
and increasing their utilization. NoCs can also be energy efficient and reliable and are
scalable compared to buses. Second, NoCs also decouple computation from communication,
which is essential in managing the design of billion-transistor chips. NoCs achieve this
decoupling because they are traditionally designed using protocol stacks, which provide well-
defined interfaces separating communication service usage from service implementation.

Introducing networks as on-chip interconnects radically changes the
communication when compared to direct interconnects, such as buses or switches. This is

because of the multi-hop nature of a network, where communication modules are not directly
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connected, but are remotely separated by one or more network nodes. This is in contrast with
the prevalent existing interconnects (i.e., buses) where modules are directly connected. The
implications of this change reside in the arbitration (which must change from centralized to
distributed), and in the communication properties (e.g., ordering, or flow control), which
must be handled either by a intellectual property block (IP) or by the network.

A network on chip (NoC) typically consists of a plurality of routers and
network interfaces. Routers serve as network nodes and are used to transport data from a
source network interface to a destination network interface by routing data on a correct path
to the destination on a static basis (i.e., route is predetermined and does not change), or on a
dynamic basis (i.e., route can change depending e.g., on the NoC load to avoid hot spots).
Routers can also implement time guarantees (e.g., rate-based, deadline-based, or using
pipelined circuits in a TDMA fashion). More details on a router architecture can be found in,
A router architecture for networks on silicon, by Edwin Rijpkema, Kees Goossens, and Paul
Wielage, In PROGRESS, October 2001.

The network interfaces are connected to an IP block (intellectual property),
which may represent any kind of data processing unit or also be a memory, bridge, etc. In
particular, the network interfaces constitute a communication interface between the IP blocks
and the network. The interface is usually compatible with the existing bus interfaces.
Accordingly, the network interfaces are designed to handle data sequentialization (fitting the
offered command, flags, address, and data on a fixed-width (e.g., 32 bits) signal group) and
packetization (adding the packet headers and trailers needed internally by the network). The
network interfaces may also implement packet scheduling, which can include timing
guarantees and admission control.

On-chip systems often require timing guarantees for their interconnect
communication. Therefore, a class of communication is provided, in which throughput,
latency and jitter are guaranteed Connections are used to identify different traffic classes and
associate properties to them.

A cost-effective way of providing time-related guarantees (i.e., throughput,
latency and jitter) is to use pipelined circuits in a TDMA (Time Division Multiple Access)
fashion, which is advantageous as it requires less buffer space compared to rate-based and
deadline-based schemes on systems on chip (SoC) which have tight synchronization.

Typically, a network interface comprises a slot table whose entries are

cyclically read. If an entry is reserved for a channel, data for that channel is allowed to enter
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the network. The allocation of the entries within the slot table are performed such that data
elements do not collide, i.e. a contention free routing scheme is applied.

At each slot, a data item is moved from one network component to the next
one, i.e. between routers or between a router and a network interface. Therefore, when a slot
is reserved at an output port, the next slot must be reserved on the following output port along
the path between an master and a slave module, and so on.

When multiple connections with timing guarantees are set up, the slot
allocation must be performed such that there are no clashes (i.e., there is no slot allocated to
more than one connection). The task of finding an optimum slot allocation for a given
network topology i.e. a given number of routers and network interfaces, and a set of
connections between IP blocks is a highly computational-intensive problem as it involves
finding an optimal solution which requires exhaustive computation time.

Fig. 6 shows a block diagram of a part of a network on chip according to the
prior art. Here, three network interfaces NI1 — NI3 and two routers R1, R2 are shown. The
network interfaces NI1 — NI3 are connected to the two routers R1, R2. The system comprises
seven channels, wherein four channels a, b, ¢ and d extend from the first network interface
NI1 to the third network interface NI3 and three channels k, 1 and m extend from the second
network interface NI2 to the third network interface NI3.

Each of the links L1 — L4 between the network interfaces and the routers are
associated to two slot tables. The slot tables ST11, ST21, ST31 and ST41 each comprise nine
slots, while the slot tables ST12, ST22, ST32 and ST42 each comprise sixteen slots.

It is assumed that the bandwidth requirement in terms of a fraction of the link
capacity for the channels is B, = 5/16, and B, = B, = Bg = Bx = B; = By, = 1/16. As the link L2
from the second router R2 to the third network interface NI3 needs to accommodate all seven
connections, at least seven slots are required in the slot tables ST21, ST22 associated to the
network interfaces and the routers. If the slot tables ST1 — ST32 comprise each S slots, six of
these slots need to be reserved for the six channels b — m. Accordingly, the number of slots
left over for channel A is S-6 such that a reserved bandwidth fraction for the channel a is S-
6/S which should be larger or equal to the specified requirement of 5/16 bandwidth. Hence, S
must be at least 9. The reservation of s slots in a slot table with S results in a fraction of s/S of
the total bandwidth capacity of a link.

If a slot table with nine slots is chosen, a minimum amount of slots can be
allocated. Some of the available bandwidth is wasted as all slots are occupied, but only 11/16

of the link bandwidth is actually required, i.e. the waste of bandwidth is more than 30%.
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However, if a slot table with 16 slots is selected, the waste of bandwidth will be avoided but
this comes at a higher cost for the slot tables as they are larger.

It is an object of the invention to provide an electronic device and a method of
communication resource allocation with an improved and cost effective allocation of
communication resources.

This object is solved by an electronic device according to claim 1 and a
method of communication resource allocation according to claim 8.

Therefore, an electronic device is provided which comprises an interconnect
means for coupling a plurality of processing modules to enable a communication between the
processing modules. The electronic device further comprises a plurality of network interfaces
for coupling the interconnect means to one of the processing modules. Furthermore, at least
one time slot allocating unit is provided for allocating time slots to channels of the
interconnect means. The time slot allocating unit comprises a plurality of slot tables with a
plurality of entries. Each entry corresponds to a fraction of the available bandwidth of the
interconnect means. A first slot table of the plurality of slot tables comprises at least one first
entry of the plurality of entries which relates to a second slot table of the plurality of slot
tables.

By introducing a hierarchy in the slot tables, different amounts of bandwidths
can be allocated to a time slot. Accordingly, waste of bandwidth can be reduced significantly.

According to an aspect of the invention, all entries of the second slot table
being referred to by the first entry are allocated during a fraction of bandwidth being
associated to the first entry.

According to a further aspect of the invention, the time slot allocating units
can be arranged in the network interfaces in order to provide an efficient time slot allocating
mechanism.

According to a further aspect of the invention, the interconnect means
comprises a plurality of routers. At least one of these routers may comprise a time slot
allocating unit to further improve the time slot allocating mechanism.

The invention relates to the idea to introduce a hierarchy within the slot tables
arranged in a system on chip. This can be performed by nesting the slot tables such that a
different amount of bandwidth can be allocated or associated to the slots within a slot table.
Hence, the required bandwidth of a channel can be allocated by using slots with different
bandwidths.

Other aspects of the invention are defined in the dependent claims.
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The invention is now described in more detail with reference to the drawings.

Fig. 1 shows a block diagram of the basic structure of a network on chip
according to the invention;

Fig. 2 shows a block diagram of a basic slot allocation for a connection in a
network according to Fig. 1;

Fig. 3 shows a basic representation of the slot tables according to a first
embodiment;

Fig. 4 shows a representation of a slot table unit according to a second
embodiment;

Fig. 5 shows a representation of a slot table unit according to the third
embodiment, and

Fig. 6 shows a block diagram of a part of a network on chip according to the
prior art.

The following embodiments relate to systems on chip, i.e. a plurality of
modules on the same die, multiple dies (e.g. system in a package), or on multiple chips
communicate with each other via some kind of interconnect. The interconnect is embodied as
a network on chip NOC. The network on chip may include wires, bus, time-division
multiplexing, switch, and/or routers within a network. At the transport layer of said network,
the communication between the modules is performed over connections. A connection is
considered as a set of channels, each having a set of connection properties, between a first
module and at least one second module. For a connection between a first module and a single
second module, the connection may comprises two channels, namely one from the first
module to the second module, i.e. the request channel, and a second channel from the second
to the first module, i.e. the response channel. Therefore, a connection or the path of the
connection through the network, i.e. the connection path comprises at least one channel. In
other words, a channel corresponds to the connection path of the connection if only one
channel is used. If two channels are used as mentioned above, one channel will provide the
connection path e.g. from the master to the slave, while the second channel will provide the
connection path from the slave to the master. Accordingly, for a typical connection, the

connection path will comprise two channels. The connection properties may include ordering
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(data transport in order), flow control (a remote buffer is reserved for a connection, and a data
producer will be allowed to send data only when it is guaranteed that space is available for
the produced data), throughput (a lower bound on throughput is guaranteed), latency (upper
bound for latency is guaranteed), the lossiness (dropping of data), transmission termination,
transaction completion, data correctness, priority, or data delivery.

Fig. 1 shows a block diagram of a general network on chip architecture
according to the present invention. The system comprises several so-called intellectual
property blocks IPs IP1-IP5 (computation elements, memories or a subsystem which may
internally contain interconnect modules) which are each connected to a network N via a
network interface NI, respectively. The network N comprises a plurality of routers R1-RS5,
which are connected to adjacent routers via respective network links.

The network interfaces NI1-NI5 are used as interfaces between the IP blocks
IP1-IP5 and the network N. The network interfaces NI1-NI5 are provided to manage the
communication of the respective IP blocks IP1-IP5 and the network N, so that the IP blocks
IP1-IP5 can perform their dedicated operation without having to deal with the
communication with the network N or other IP blocks. The IP blocks IP1-IP5 may act as
masters, i.e. initiating a request, or may act as slaves, i.e. receiving a request from a master
and processing the request accordingly.

Fig. 2 shows a block diagram of a connection and a basic slot allocation in a
network on chip according to Fig. 1. In particular, the connection between the IP block IP4
and IP2 is shown. This connection is realized by a network interface NI4 associated to the IP
block IP4, two routers R4, R2, and a network interface NI2 associated to the IP block IP2.
The network interface NI4 comprises a time slot allocation unit SA. Alternatively or
additionally, the network interface NI2, and routers R2 and R4 may also comprise a time slot
allocation unit SA. A first link L1 is present between the network interface NI4 and a router
R4, a second link L2 is present between the two routers R4, R2, and a third link L3 is present
between the router R2 and the network interface NI2. Three slot tables ST1 - ST3 for the
output ports of the respective network components are also shown. These slot tables are
preferably implemented on the output side, i.e. the data producing side, of the network
elements like network interfaces and routers. For each requested slot, one slot is reserved in
each slot table of the links along the connection path. All these slots must be free, i.e., not
reserved by other channels. Since the data advance from one network component to another
each slot, starting from slot s=1, the next slot along the connection must be reserved at slot

s=2 and then at slot s=3.
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The inputs for the slot allocation determination performed by the time slot
allocation unit SA are the network topology, like network components, with their
interconnection, and the slot table size, and the connection set. For every connection, its paths
and its bandwidth, latency, jitter, and/or slot requirements are given. A connection consists of
at least two channels or connection paths (a request channel from master to slave, and a
response channel from slave to master). Each of these channels is set on an individual path,
and may comprise different links having different bandwidth, latency, jitter, and/or slot
requirements. To provide time related guarantees, slots must be reserved for the links.
Different slots can be reserved for different connections by means of TDMA. Data for a
connection is then transferred over consecutive links along the connection in consecutive
slots.

Fig. 3 shows a basic representation of the slot tables according to a first
embodiment. Here, the slot table unit STU can be arranged in the slot allocation unit SA and
comprises two slot tables T1, T2 which are nested or interleaved. Each of the two slot tables
T1, T2 comprises four slots. i; indicates the i;™ slot T1 (i;) in the first slot table T1, wherein
i; =0,1,2,3. 1, indicates the slots in the second slot table T2.

The slots in the slot table T1, T2 either relate to a terminal slot or to a nested
further slot table. The slots of the first slot table T1 (being at the highest level) are traversed
cyclically, i.e. each of the slots in the first slot table T1 is associated to the same amount of
time and therefore bandwidth. If a slot corresponds to a terminal slot, the corresponding
channel (or channel entry referring to a channel) (associated to the slot) can access the
network. However, if the current slot is associated to a slot table (here the second slot table
T2), the slots of the second slot table T2 are traversed cyclically each time when the first slot
table T1 (being above in the nesting structure) has completed one cycle. Accordingly, the
slots within a slot table with a nesting depth of n divide the bandwidth of a single slot at a
nesting depth of n-1.

The first slot table T1 comprises four slots, wherein each of the slots
represents 1/4 of the total available link bandwidth. The terminal slots T1 (1), T2 (2) and T1
(3) (relating to themselves) are allocated or associated to the channels a, b and c, i.e. each of
these channels has 1/4 of the total link bandwidth available. The slot T1 (0) is associated to
the second slot table T2, i.e. the slot table is nested to the second slot table S2. Accordingly,
the total slot table T2 has 1/4 of the link bandwidth available and therefore, each of the slots
T2 (iz) with i, = 0,1,2,3 has 1/4 of the bandwidth of the total second slot table T2 available.
Thus, the channels d, fand g each have 1/16 of the link bandwidth available.
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The allocation of the link bandwidth as a function of time is depicted by the
following possible sequence allocated to the channels:

time: 0123456789 1011 12 13 14 15

channel: d a bcea bcf ab ¢c g a b c ..

The second slot table T2 is referred for the first time from the first entry T1 (0)
and the first entry T2 (0) of the second table T2 (the channel d is selected). Then the channels
a, b and c are selected sequentially. The next time at the second cycle of the first slot table
T1, the second slot table T2 is again referenced from the first entry (T1 (0)) of the first table
T1. Now the arbiter selects the second entry T2 (1), i.e. channel e of the second table T2.

Accordingly, the slot table unit STU (constituted by the nested table) has the
same behaviour as a single slot table. Therefore, the slot allocation can be performed as for a
slot table unit without nested slot tables, wherein only an extra constraint on the location of
the slot is present. If for example slots are to be allocated with 1/16 of the bandwidth, the
slots 0, 4, 8 or 12 is needed within the onfolded slot table as depicted above. Furthermore, if
slots with 1/4 of the link bandwidth is required, slots need to be periodically (with a period of
4) allocated in the slot table.

Additionally or alternatively, multiple slot points to the same lower level slot
table are possible. These slots do not need to be in the same table or even at the same level.

Fig. 4 shows a representation of a slot table unit STU according to a second
embodiment. The slot table unit STU comprises five slot tables TO, T1, T2, T3 and T4, which
are interconnected in a nested manner. In other words, the nesting structure is fixed with a
physical memory per slot table. The memory M is addressed by its address addr and a
channel is indicated by M (addr). The size of the memory is represented by “size”. Each of
the slot tables comprises a pointer “parent to-addr” indicating the address at which it is nested
from its parent slot table.

On the left hand side of Fig. 4, the logic representation of the five slot tables
TO — T4 is shown together with the logical nesting structure. On the right hand side of Fig. 4,
an architecture of the slot table unit STU implementing the nesting structure is shown. Each
of the slot tables comprises two inputs, namely active in and addr_in as well as three outputs,
namely active out, addr out and channel id. The active in/active out indicate the nesting
structure, while the addr_in/addr_out in- and outputs correspond to the address within the slot
tables. The output channel id corresponds to the ID of the respective channel. The slot TO (0)
in the first slot table TO is associated to the second slot table T1. The slot TO (1) of the first
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slot table T1 is associated to the third slot table T2. The slot T2 (0) is associated to the fourth
slot table T3. The slot T2(2) is associated to the fifth slot table T4.

A table will become active if its parent slot table is active and when the parent
slot table points to the nested slot table. An output channel ID = 0 may indicate that a slot
within a slot table is associated to a further nested slot table. Preferably, a single path is
present of the active slot table from the route table to a leave table but not necessarily not all
the way down to the leave table. The active slot tables but the last slot table within the path
comprise an output channel ID of zero. Accordingly, one active slot table with an output
channel ID being not equal to zero is always present.

A pseudo code for implementing a slot table unit according to the second
embodiment is shown below:

SlotTable (parent addr):

IN active_in

IN addr_in
OUT active out
OUT addr out
OUT channel id

addr_out=0;

foreach (slot_tick)
active_out <=active in and (addr_in =parent_addr);
channel id <=M(addr) * active out;

addr out =addr out + active _out (mod size);

The inputs to the slot table units are active in at addr_in and the outputs are
active_out, addr _out and channel id. Furthermore, the addr _out is set to zero. If the
active_out is smaller than or equal to active in and the addr_in corresponds to the
parent_addr and the channel id is smaller than or equal to the M(addr) * the active out, then
the addr_out corresponds to the addr_out + the active_out in mod size.

If a small programming granularity is required with small memory sizes, the
use of a dedicated random access memory for each slot table is not an optimum solution.

According to a third embodiment which may be based on the second
embodiment, the slot table unit is implemented using a cyclic shift memory. Accordingly, the

content of the shift memory is shifted for one location. The data shifted out of the shift
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memory is shifted in at the other end of the memory. With such a shift memory, the
addressing logic required for random access memory can be avoided. Therefore, the
architecture of the slot table unit according to the third embodiment corresponds to the
architecture of the slot table unit according to the second embodiment. The slot table unit
according to the third embodiment can be implemented by the following pseudo code:
SlotTable (parent addr):

IN active_in

IN addr_in

OUT active out

OUT addr out

OUT channel id

addr_out=0
foreach (slot_tick)
active_out<= active_in and (addr_in =parent_addr);
channel id<=M(0) + active:out;
M <= shift (M);
M(size-1) <= channel id;
addr out =addr out + active_out (mod size);

Although the output addr_out is still present, it is not used to address the
memory, but for a comparison in the slot tables. Alternatively to shifting the data in the shift
memory, this may also be implemented by a memory dedicated to an incremental addressing.

According to a fourth embodiment which may be based on the second or third
embodiment, the memory can be implemented with an additional bit. Such an extra or
additional bit can indicate whether a slot in a slot table is a leave or terminal slot or a pointer
to a further slot table. The other bits within such a slot table may correspond to the
channel ID or the slot table ID according to the value of the extra bit. The slot table ID can
then be used in the child table or nested table to compare with. Accordingly, such a scheme
will allow multiple slots referring to the same child table.

Fig. 5 shows a representation of a slot table unit according to the fifth
embodiment. The fifth embodiment is based on the second embodiment while only a single
random access memory is used. The different physical memories per slot table containing the
connection IDs are replaced in the slot tables by a vector V indication whether a current slot

within the slot table is nested (0) or not (1). The state, the local addresses of the vector V
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inside the block correspond to those in the second embodiment of Fig. 4. The single memory
is achieved by stacking the slot tables TO — T4 on top of each other in the memory. This is
shown on the left hand side of Fig. 6. Each entry within the slot tables TO — T4 corresponds
to an address addr from zero to 17. The value cumulative table size corresponds to the sum
of the sizes of the slot tables being embedded in the single memory before the current table.
The values thereof for the slot tables TO — T4 correspond to 0,4,8,11 and 14, respectively.
The only slot table with a value of ‘the address’ being one is the third slot table with a local
output address addr _out being one. Accordingly, the address addr equals to nine. This
address corresponds to a connection ID of 7.
The slot table unit may be implemented by the following pseudo code:
AddressUnit (parent_addr):
IN active_in
IN addr_in
OUT active out
OUT addr out
OUT the address

addr out=0;
foreach (slot_tick)
active_out <= active_in and (addr_in = parent_addr);
the address <= (cumulative table size + addr out) * (v(addr out) and active out);

addr out =addr out + active_out (mod size);

The output address addr_out of the ‘or’ operation corresponds to the address
for the single memory.

The slot table units according to the second to fifth embodiment are based on a
fixed structure which is advantageous as it allows a fast computation of the address such that
a new connection ID can be computed easily even at a high rate.

According to a sixth embodiment of the invention, the slot table units are
based on a programmable structure of the nesting of the slot tables. For example, if a memory
comprises sixteen locations, such memory can be partitioned into two tables of eight slot,
four tables of four slots and so on. If the structure of the slot table units is to be programmed,
the computing of the addresses in order for addressing the single memory is now more
difficult.
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The values of the cumulative cable size is hard-wired or coded, and the
interconnect between these units is fixed. A first re-indexing points to table 1, a second re-
indexing points to table 2 etc.. Preferably, there is no flexible pointer to the table. The pointer
is hard-wired.

Usually, the computation of a required address does not have to be performed
within a single clock cycle, but within the duration of a slot which may be several clock
cycles.

The above described principles of the slot table units can be applied to a
system on chip in particular with a network on chip infrastructure. A system on chip with a
diverse bandwidth requirement and which needs to be implemented at low cost can greatly
benefit from the slot table units according to the above embodiments. One example of such a
system is a audio/video processing within a mobile device.

Although in the above embodiments a network on chip has been described as
interconnect, the principles of the invention can also be applied to other interconnects like a
bus or switches. Furthermore, although in the above embodiments a communication has been
described based on time-division multiple access (TDMA) also other communications are
possible like a rate based communication or other possibilities to divide the available
bandwidth between the respective communications or connections.

The invention relates to a provision of nested slot tables. In a nested slot table,
a table entry may be a slot or may refer to a next or following slot table. The bandwidth of an
allocated entry in one of the nested tables will depend on the nesting depth of such an entry.
Accordingly, a fine granularity can be obtained with only a moderate number of slots
required, such that bandwidths can be saved for the same slot table cost or slot table cost can
be reduced for the same amount of allocated bandwidth.

It should be noted that the above-mentioned embodiments illustrate rather than
limit the invention, and that those skilled in the art will be able to design many alternative
embodiments without departing from the scope of the appended claims. In the claims, any
reference signs placed between parentheses shall not be construed as limiting the claim. The
word "comprising" does not exclude the presence of elements or steps other than those listed
in a claim. The word "a" or "an" preceding an element does not exclude the presence of a
plurality of such elements. In the device claim enumerating several means, several of these
means can be embodied by one and the same item of hardware. The mere fact that certain
measures are recited in mutually different dependent claims does not indicate that a

combination of these measures cannot be used to advantage.
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Furthermore, any reference signs in the claims shall not be construed as

limiting the scope of the claims.
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CLAIMS:

1. Electronic device, comprising
- an interconnect means (N) for coupling a plurality of processing modules (IP1
— IP5) for enabling a communication between the processing modules (IP1 — IP5);
- a plurality of network interfaces (NI) for coupling the interconnect means (N)
to one of the processing modules (IP1 — IP5), and

at least one time slot allocating unit (SA) for allocating time slots to channels
of the interconnect means (N), wherein the time slot allocating unit (SA) comprises a
plurality of slot tables (TO — T4), each comprising a plurality of entries, wherein each entry
corresponds to a fraction of the available bandwidth of the interconnect means (N),

wherein a first slot table of the plurality of slot tables comprises at least one
first entry of the plurality of entries relating to a second slot table of the plurality of slot
tables.

2. Electronic device according to claim 1, wherein the first entry of the plurality
of entries of the first slot table relates to the second slot table such that all entries in the

second slot table are allocated during the fraction of bandwidth associated to the first entry.

3. Electronic device according to claim 1 or 2, wherein at least one of the time

slot allocating units (SA) is arranged in at least one of said plurality of network interfaces

(ND).

4, Electronic device according to claim 1, wherein the interconnect means (N)
comprises a plurality of routers (R), wherein at least one of the time slot allocating units (SA)

is arranged in at least one of the routers (R).

5. Electronic device according to claim 2, wherein the plurality of slot tables (TO

— T4) is implemented as a cyclic shift memory.
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6. Electronic device according to claim 2, wherein at least one of the plurality of
slot tables (TO — T4) comprises an additional bit for indicating whether an entry within the
slot table corresponds to a first entry relating to a second slot table or to a second entry being

a terminal time slot.

7. Electronic device according to claim lor 2, wherein the slot tables are

arranged in a memory by stacking the slot tables on top of each other.

8. Method for allocating communication resources within an electronic device
with a plurality of network interfaces coupled to an interconnect means for enabling a
communication between processing modules (IP1 — IP5) comprising the steps of:

- allocating time slots to channels of the interconnect means, using a plurality of
slot tables (TO — T4), wherein each slot table comprises a plurality of entries each of which
corresponds to a fraction of the available bandwidth of the interconnect means (N), wherein
one of the entries of one of the plurality of slot tables relates to a second slot table of the

plurality of slot tables.

9. Data processing system, comprising
- a plurality of processing modules (IP1 — IP5) and

- an electronic device according to the claims 1 to 7.
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