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1

APPARATUS FOR USE IN A COMPUTER
SYSTEM

TECHNICAL FIELD OF THE INVENTION

The invention relates to apparatus for use in a computer
system, and in particular, to apparatus utilising a bus archi-
tecture.

BACKGROUND TO THE INVENTION

FIG. 1 of the accompanying drawings shows a computer
system including a typical communications bus architecture.
A plurality of modules are connected to a combined read and
write bus and to a separate control bus, both of which are
well known tri-state buses. The modules may be, for
example, memory devices, graphics controllers, CPU’S, and
so on. The control bus and the read/write bus service all the
requirements of the system, enabling the modules to transfer
data between one another or externally, for example to
external memory or control devices.

With the ever increasing need to integrate more complex-
ity and functionality into computer systems, and in particu-
lar into systems provided on a single integrated circuit, i.e.
system-on-chip solutions, bus architectures need to be flex-
ible enough to cope with the differing needs that individual
modules will place on the system.

One aspect that a system has to take into consideration is
“latency”. Latency is the amount of time that a module has
to wait in order to transmit or retrieve data. Some modules
are more sensitive, or intolerant, to this waiting period than
others. Therefore, if latency sensitive, or latency intolerant,
modules are forced to wait beyond a certain time limit, they
will behave in a manner that will adversely affect the system
performance and functionality.

As more modules are connected to a bus, the size of the
bus inevitably needs to be increased. This in turn can lead to
an increased module-to-module distance, which increases
the time taken to transfer data between modules. This can
have an adverse effect on latency sensitive, or intolerant,
modules.

In systems which use a large amount of data that must be
processed at high speed, for example graphics systems, it is
important to be able to have efficient, high speed data
transfer between modules of the system. A communications
bus is therefore desirable which can enable different usage
of'the bus and is able to support high speed and high volume
of traffic data transfer.

SUMMARY OF THE INVENTION

The aim of the present invention is to provide an

improved computer system.

According to the present invention, there is provided

apparatus for use in a computer system comprising:

a bus architecture;

a plurality of modules connected to the bus architecture,
at least one module being latency tolerant and at least
one module being latency intolerant, wherein the bus
architecture comprises:

a primary bus having latency intolerant modules con-
nected thereto;

a secondary bus having latency tolerant modules con-
nected thereto; and

a primary to secondary bus interface module intercon-
necting the primary and secondary buses.

20

25

30

35

40

45

50

55

60

65

2

The length of the secondary bus will usually be greater
than that of the primary bus. The primary bus is preferably
less than, or equal to, three pipeline stages in length.

Latency tolerant modules connected to the secondary bus
can be arranged such that the least tolerant modules are
located closer to the primary bus than the more tolerant
modules.

The bus architecture can have two or more secondary
buses, each one connected to the primary bus via a separate
primary to secondary interface module.

The primary and/or secondary bus may comprise:

a write data bus for transferring write data between

modules;

a read data bus for transferring read data between mod-

ules;

a transaction bus for transferring control data between

modules,

the read data bus and the write data bus being physically

separate from one another.

With such an architecture, a read transaction by a master
module can typically involve placing read address data
indicating the location of the required data on the transaction
bus to which the master module is connected, and the master
module receiving the required read data from a target
module on the read data bus to which the master module is
connected at an arbitrary time after the read address has been
placed on the transaction bus, wherein the write and trans-
action buses are available for use during reception by the
master module of the return read data.

The apparatus may further comprise:

means for assigning each module in the system one of a

predetermined number of priority levels;

means for assigning each module an initial position within

a queue;

means for receiving respective transaction requests from

modules;

means for filtering the transaction requests from the

modules so as to retain the requests from those modules
having the highest priority level of the modules making
such requests, thereby producing a set of filtered
requests;

means for selecting from the set of filtered requests, the

transaction request from the module having the highest
position within the queue, and

means for sending a request grant message to the module

from which the selected transaction request was
received.

The number of modules will typically exceed the prede-
termined number of priority levels.

The apparatus preferably also includes means to place a
module receiving a transaction grant message at the bottom
of the queue.

The apparatus can also include a first arbiter means for
controlling initiating transactions on the bus architecture;
and a second arbiter means for controlling return transac-
tions on the bus architecture.

When the primary and/or secondary bus includes separate
read, write and transaction control buses, the first arbiter
means preferably controls use of the write and transaction
buses and the second arbiter means preferably controls use
of the read bus.

In apparatus-embodying the invention, each module can
be assigned an address range in a memory map of the
apparatus, and the apparatus can then further comprise:

reception means for receiving and storing availability data

indicative of the availability of modules;
























