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(57) L’invention a trait & un dispositif commandé par
programme offrant la possibilit¢ de recharger un
deuxiéme systéme d’exploitation et de passer a ce
systétme d’exploitation (GLS1, GLS2, GLS3, GLSx)
sans interruption de programme, muni d un processeur et
d’une mémoire programme que le processeur peut
identifier par des lignes d’adresse, ou un aiguillage de
transition commutable existe dans les lignes d’adresse au
moyen duquel deux zones de mémoire (0,1xx, 10xx)
peuvent permuter 1’une avec 1’autre grice a la traduction.

I*I Industrie Canada  Industry Canada

(57) The invention concerns a program-controlled device
with reloading possibility for and change-over
possibility to a second operating system (GLS1, GLS2,
GLS3, GLSx) without program interruption, with a
processor and a program memory which the processor
can address via address lines, where a switchable
change-over switch is provided in the address lines
whereby two memory areas (0Olxx, 10xx) can be
exchanged with each other by means of translation.
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Abstract

The invention concerns a program-controlled device with reloading
possibility for and change-over possibility to a second operating system (GLS1,
GLS2, GLS3, GLSx) without program interruption, with a processor and a
program memory which the processor can address via address lines, where a
switchable change-over switch is provided in the address lines whereby two
memory areas (01xx, 10xx) can be exchanged with each other by means of

translation.
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(0) D C GE- (0] B Y TO A SECOND OPERA G
RO RRUPTIO

Field of the Invention
The invention concerns a program-controlled device with reloading
possibility for and change-over possibility to a second operating system without

program interruption.

Description of the Prior Art
Such devices are widely used. Reference to US 5,452,339 is only made

as an example in this case. It describes a course which ensures that no problems
result from a defective change-over. The change-over possibility is stipulated in

that case.

If a program-controlled device must be available practically without any
interruption and still be able to be switched over to another operating system, it
must be possible to reload the second program version during the operation and

then switch over to it.

Processors which have an integrated solution for this problem can be
found in the market. They also have other advantageous properties and are
therefore respectively expensive. However, these other advantageous properties
are not needed in every instance and the higher price is therefore not justified.
The reloading of the new operating system into a still available memory area with
its own address, and the subsequent change-over by considering this individual
address are not feasible in practice, because a restart is never fully connected and
different addresses cannot be taken into consideration during a restart. In contrast,

the use of two switchable parallel memory blocks with the same addresses results



CA 02235219 1998-05-19

in that the respectively inactive memory block cannot be addressed by the same
processor and thus the reloading of the new operating system only becomes

possible to a limited degree.
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Summary of the Invention

The object of the invention is to present a cost-effective solution for the

cited problem.

The invention achieves this object via a program-controlled device with
reloading possibility for and change-over possibility to a second operating system
without program interruption, with a processor and a program memory which the
processor can address via address lines, wherein a switchable change-over switch
is provided in the address lines, whereby two memory areas can be exchanged

with each other by means of translation.

It utilizes two separate memory areas, whose addresses can be

exchanged with each other by means of change-over switches.

Description of the Drawings
The invention is explained further in the following with the aid of the

two attached drawings, wherein:
FIG. 1 illustrates the organization of the data memory of a device according to

the invention.

FIG. 2 illustrates an embodiment of a device according to the invention.

Detailed Description of the Preferred Embodiment

The organization of the data memory of a program-controlled device
according to the invention is first explained by means of FIG. 1, and thus the
basic idea of the invention. From left to right FIG. 1 illustrates three successive
operating situations, each of which uses a different version of the operating
system. The transition arrows shown underneath are twisted around and represent

an exchange which is taking place.
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Each of the three adjacent illustrations shows the four address bits with
the highest value on the left side, and the memory structure on the right. Only the
part of the memory which contains the operating system is shown, as well as the

pertinent part of the address area.

The memory is divided into four areas of equal size, each of which
comprises 256 kbytes, and their highest value bits, namely the address bits A13
and A19, assume the values of 00, 01, 10 and 11. The lowermost and the
uppermost of these four memory areas are further divided into blocks of 64 kbytes
each, which in turn are partly condensed into blocks of 128 kbytes and 192
kbytes. The block illustrated uppermost is designated "bootstrap" and contains the
part of the program which is needed to start it. Another block is designated
"buffers + data". It is provided as a temporary storage for applicable data.
Three further blocks contain only an indication of their size and no indication
about the purpose of their utilization. These blocks cited so far are not acquired
by the present invention, but the existence of such further blocks is taken into

consideration.

To the contrary, the present invention acquires the two large central
blocks which comprise 256 kbytes each and carry a designation for a GLS
operating system used in the example, followed by a version number, thus GLS1,
GLS2, GLS3 and GLSx.

Some parts of the address bits have a grey (spotted) background and
others do not. The part with the grey background basically remains unchanged

while the part without background changes in accordance with the invention.

Due to the change-over of address lines according to the invention, the
processor always uses the same addresses, while different addresses are stored in

the memory. The illustration in FIG. 1 graphically depicts the arrangement in the
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memory, while the entered address bits cause the processor to indicate the

addressing.

The operating system GLS1 is used first. It is stored in the particular
memory area which carries the two address bits 01 with the highest value, and is
also reached by the processor with these address bits. During the operation of this
operating system GLS1, it is possible to load the next operating system GLS2 into
the memory area with the two address bits 10 of the highest value. Although the
operating system GLS2 is reached from the operating system GLSI, it is not
interpreted as an operating system because the processor cannot reach it with the
addresses provided to that end. The illustration in FIG. 1 shows the designation
for the respective active operating system in bold; it has a horizontally lined
background. The corresponding inactive operating system has a vertically lined

background with a normal designation.

If a change-over is now to take place from operating system GLS1 to
operating system GLS2, the appropriate address lines for the address bits A18 and
A19 are exchanged with each other. This achieves that the processor, by means
of the same addresses, reaches that memory area in which the operating system
GLS2 is stored. This makes the operating system GLS2 active and takes the
operating system GLS1 out of operation. The same method can of course be used
to switch back to the operating system GLS1. The transfer to an operating system

GLS3 and any other operating system GLSx is illustrated in the same manner.

With the described type of change-over, the address lines for the upper
and the lower memory area are interchanged. But since these address lines are
equal to each other, namely either two times "0" or two times "1", the exchange

changes nothing in these memory areas.

Two successive address lines can be exchanged with each other in the

depicted case. The lower value of the two address lines, A18 in this case,

5
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corresponds to the size of each of the two memory areas being interchanged, in

this case 2 to the power of 18 equals 262144, corresponding to 256 kbytes.

The change-over could also take place in a different manner, for
example by translation with a table stored in a ROM or PROM. For example the
address lines A16 - A19 coming from the processor could be entered to four
address inputs of this translator, and via four data output lines of this translator
each of the possible combinations of input addresses can be assigned to an address
to be stored in the memory. In that case the change-over would take place with a
change-over signal which is entered to another address input of the translator.
Such a change-over by means of translation would not only have the advantage
that finer steps could be made in the size of the memory areas to be switched
over, but the additional possibility of switching between more than two operating
systems could be created. This would require entering a change-over signal with

more than one bit in more than one other address input.

It must of course be ensured that the change-over results in a defined
condition. It is not possible to simply jump from any area in an operating system
to that area of the other operating system which happens to have the same address.
In the simplest of cases the change-over is linked to a restart. However this
restart can take place without any program interruption, immediately after the

preceding program is terminated.

The question of how the change-over is triggered is of secondary
significance in this case. Program-controlled, manual or event-controlled change-
overs are a possibility for example. The following describes an example for the
program-controlled change-over. A manual change-over could take place for
example by means of a click-stop switch which triggers a soft reset via a monoflop
in each of the two positions. An event-controlled change-over could be a remote

change-over for example.
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A device of the invention that is suitable for a program-controlled
change-over will be described with the aid of FIG. 2. The device in FIG. 2 has a
processor uC, a program memory DRAM, an address-switch-logic ASL and a

one-bit memory BB for controlling the address-switch-logic ASL.

The processor uC (indicated for example as type 80C186 in this
instance) is directly connected to the program memory DRAM via a 16 bit wide
combined address and data bus A/D O-15, and indirectly via a 4 bit wide, pure
address bus A16-A19 through the -address-switch-logic ASL to the program
memory DRAM. The address lines A18 and A19 can be exchanged with each
other in the address-switch-logic ASL. The address lines A16 and Al7 are not
affected in this example. Whether or not the address-switch-logic ASL exchanges
the address lines A18 and A19 with each other depends on the output of the one-
bit memory BB, which in turn can be deliberately set by the processor uC.

Depending on whether or not the one-bit memory BB loses its contents
during a voltage interruption, this change-over possibility can either be used only
for change-overs during operation, or for permanent change-overs as well. If no
permanent storage is required, a two-bit memory can also be used instead of the
one-bit memory BB, and a translating logic as described earlier can be used as the
address-switch-logic, where a basic operating system is always activated during a
voltage interruption, from where the change-over to one of two or three others can

then take place.

The professional is aware of enough variations to configure the cited

components and the possible modifications of the described example.

The present description has essentially always addressed the operating
system. But the description also makes it clear that every program or program
part can be addressed here in the manner of the invention. In this case a very

direct type of addressing takes place, whereby a certain program part can also be

7
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reached by the processor at the same address, even with different program

versions.
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What is claimed is:

1. A program-controlled device with reloading possibility for and change-
over possibility to a second operating system (GLS1, GLS2, GLS3, GLSx) without
program interruption, with a processor (¢C) and a program memory (DRAM)
which the processor can address via address lines (A/DO-15, A16-A19),
characterized in that a switchable change-over switch (ASL) is provided in the
address lines, whereby two memory areas (01xx, 10xx) can be exchanged with

each other by means of translation.

2. A program-controlled device as claimed in claim 1, characterized in that
the switchable change-over switch can be activated in a program-controlled

manner.

3. A program-controlled device as claimed in claim 1, characterized in that

the switchable change-over switch can be activated manually.

4. A program-controlled device as claimed in claim 1, characterized in that

the switchable change-over switch can be activated in an event-controlled manner.

5. A program-controlled device as claimed in claim 1, characterized in that
the switchable change-over switch exchanges two address lines (A19, A18) with

each other.

6. A program-controlled device as claimed in claim 5, characterized in that
the two address lines that can be exchanged with each other are intended for
sequential value address bits, and that the lower value address bit has a value

which is equal to the size of each of the two memory areas being exchanged.
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