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Description

The present invention relates, generally, to
computer data graphics systems and, more par-
ticularly, to a method and apparatus for generat-
ing patterned vector attribute data in conjunction
with the creation of a vector in the refresh
memory for the graphic system visual display
device.

Background of the Invention

In the typical graphics display system, a
cathode ray tube monitor, or similar visual dis-
play device, provides the user with a visual image
that is generated from data stored in a refresh
memory. Typically, the refresh memory contains
data which defines the attributes of each pixel of
the cathode ray display. Thus, there is a one-to-
one correspondence between the data in the
refresh memory and the visual information dis-
played by the cathode ray tube display. In a
computer graphics display system, the user gen-
erates a visual image on the cathode ray tube by
writing attribute data into the refresh memory. At
the beginning of a new picture, the refresh
memory is typically erased and loaded entirely
with a background intensity level. When a new
picture is created, a foreground intensity replaces
the background intensity, along the image being
created.

In the past, the structure for implementing such
an operation involved the use of a first register
loaded with the background level, and a second
register loaded with the foreground level. These
registers would then supply these levels to a two-
to-one multiplexer. The output of the two-to-one
multiplexer would be supplied to the refresh
memory data input line. In the two-to-one
multiplexer, the outputs thereof would be
selected between the foreground and the back-
ground by an appropriate control signal. A vector
generator generated the addressing to the refresh
memory for the point in the refresh memory at
which the image was being created. In a modifi-
cation of this structure disclosed in WO—A—82/
01614, the refresh memory was split up into an
attribute memory, and an information memory.
Such an arrangement required that there be
participation by a controller, such as the control
processing unit or system microprocessor in the
designation of the vector attributes on a pixel by
pixel basis and, as such, represents an inefficient
use of processing time.

Summary of the Invention

These problems of prior art vector attribute
generating systems are overcome by the present
invention, as claimed in claims 1 and 12, for use in
a graphics display system, wherein a refresh
memory supplies image data to a visual display
device for display, and wherein the contents of
the refresh memory are written therein according
to addresses supplied by a vector address
generator and to attributes supplied by the
present invention in accordance with an attribute
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format instruction. The present invention includes
a memory means for storing data corresponding
to a plurality of different attributes at selected
addresses. The plurality of attributes can include
different levels of intensity, color and the like.
Also included are means for addressing the attri-
bute storage means in response to the attribute
format instruction and in conjunction with the
addresses supplied from the vector address
generator. With such a structure, the addressing
means execute the attribute format instructions to
generate a set of addresses which cause the
memory means to provide the appropriate attri-
bute data to the refresh memory in concert with
the addressing to the refresh supplied thereto by
the vector address generator means. This greatly
reduces the amount of time that the micro-
processor must spend in the generation of the
screen image.

In a preferred embodiment of the present
invention, the addressing means includes scaler
counter means, address counter means and
length counter means. The attribute format
instructions include a scaler parameter, a length
parameter, and a starting address. The scaler
counter means receives a control signal from the
vector generator which is generated in conjunc-
tion with the addressing of the refresh memory.
An increment count pulse is output after the
number -of pulses specified by the scaler para-
meter have been received from the vector
address generator control signal. In response to
the count pulse from the scaler counter means,
the address counter increments the starting
address by one count. The length counter means
is also responsive to the count pulse, counting the
number of count pulses provided by the scaler
counter means and, thereafter, outputting a load
pulse to the address counter means after a
number of counts, specified by the length para-
meter, have been received from the scaler
counter means. When the address counter means
receives the load signal from the length counter
means, it reloads the original starting address and
begins incrementing that starting address anew.

It is therefore an object of the present invention
to provide a method and apparatus for generating
vector information for storage in a refresh
memory.

It is another object of the present invention to
provide a method and apparatus for generating
vector attributes for storage in a refresh memory
which minimizes participation by the central pro-
cessing unit therein.

It is a further object of the present invention to
provide a method and apparatus for generating
vector attributes for storage in a refresh memory
wherein a microprocessor provides attribute
instructions to an address generating means, and
a vector address generator supplies control
signals to the address generating means, and
further wherein the address generating means, in
response to the attribute data, address a attribute
storage means to cause the atiribute storage
means to provide selected attribute data to the

r
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refresh memory in concert with the addressing
supplied by the vector means to the refresh
memory.

These objectives, features and advantages of
the present invention will be more readily under-
stood upon consideration of the following detailed
description and accompanying drawings.

Brief Description of the Drawings

Fig. 1is afunctional block diagram ofthe present
invention.

Fig. 2 illustrates the generation of attributes in
accordance with the present invention for a
dashed-line image.

Fig. 3 illustrates the generation of vector
attributes in accordance with the present invention
for a vector in which the intensity increases every
two pixels for a predetermined number of pixels,
and is then reset to begin anew.

Detailed Description of the Invention

Referring to Fig. 1, it can be seen that a display
device 10, such as a cathode ray tube, receives
display data from a refresh memory 12. Display
device 10 supplies appropriate addressing signals
on display control line 14 to cause the contents of
refresh memory 12 to be read out over display data
line 16 on a periodic basis.

During the vertical retrace cycle, or a similar
cycle which has been designated for display
modification, the contents of refresh memory 12
are modified. This modification is typically con-
ducted on a pixel-by-pixel basis. The location of
each pixel to be modified is provided by addresses
online 18. These addresses are provided by vector
address generator 20. Vector address generator 20
also provides a write enable signal to the refresh
memory 12.

The actual data which describes the attribute for
the particular pixel being modified is supplied to
refresh memory 12 on line 22. The attribute data, in
turn, is supplied on line 22 from attribute random
access memory (RAM) 24,

Attribute RAM 24 is addressed by addressing
circuitry 26. The contents of attribute RAM 24 are
supplied by central processing unit 28 via data line
30 and control line 32. Central processing unit
(CPU) 28 also supplies attribute format instruc-
tions to addressing circuitry 26 on data line 30,
along with control signals on lines 34.

As can be seen from Fig. 1, CPU 28 also
communicates with vector address generator 20.
Finally, vector address generator 20 supplies con-
trol signals to addressing circuitry 26 via line 37.

With respect to vector address generator 20, the
function of this device is to provide addressing on
a pixel-by-pixel basis of the location of the image
in the refresh memory, in response to signals
received from the central processing unit 28, or
some interface unit (not shown). In turn, the
signals from the interface unit or the central
processing unit 28, are derived from input signals
from the user. These signals take the form of
location, direction and length information. Vector
address generator 20 converts these signals into
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specific pixel addresses. When these pixel
addresses are supplied to refresh memory 12,
along with attribute information on line 22, an
image is created within refresh memory 12. Vector
address generation is well known in the graphics
display area. Methods and structures for imple-
menting such a function are described in numer-
ous texts.

Addressing circuitry 26 includes a presettable
address counter 36, which is supplied with a
starting address by address register 38. The pre-
settable address counter 36 increments the start-
ing address according to a clock supplied on line
40 from presettable scaler counter 42. Scaler
counter 42, in turn, is supplied with the control
signal on line 37 from vector address generatar 20.
Scaler counter 42 counts the number of pulses
present on line 37 and outputs a clock pulse on line
40 after a predetermined number of pulses have
appeared on line 37. This predetermined number
is specified by the contents of scaler register 44.

Also responsive to the clock signal on line 40
from scaler counter 42 is presettable length
counter 46. Presettable length counter 46 receives
length data from length register 48 and issues a
load pulse to address counter 36 after a predeter-
mined number of clock pulses, as specified by the
length data, have been detected on line 40.

As can be seen from Fig. 1, length register 48,
starting address register 38, and scaler register 44
receive data and control signals from central
processing unit 28 on lines 30 and 34, respectively.
This data can be viewed as an instruction from
central processing unit 28, which instruction is
executed by addressing circuitry 26 without the
need for further participation by central pro-
cessing unit 28 during the execution of the instruc-
tion.

Attribute RAM 24 can be viewed as a look-up
table, the contents of which can be modified by
central processing unit 28 via lines 30 and 32.
Attribute RAM 24 preferably contains selected
addresses for all of the vector attribute information
required for the images sought to be generated.
This attribute information would include data such
as background intensity, color, and the like, data
on the various degrees of intensity which are to be
used in the display, data on the varicus colors
which are to be used in the display, and other
similar information. As mentioned above, this
information is stored at selected addresses so that
the instructions supplied by the central processing
unit 28 to the addressing circuitry 26, will cause the
addressing circuitry 26 to address the attribute
RAM 24 to select the appropriate attributes
required for the vector being written into refresh
memory 12 and for the image being generated.

For a given attribute format instruction from
central processing unit 28, the resulting attribute
data supplied to refresh memory 12 from attribute
RAM 24 can be viewed as an attribute format
which is being written into refresh memory 12 at
the locations specified by the addressing from
vector address generator 20.

The structure of the present invention as illus-
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trated in Fig. 1 provides a high degree of flexibility
in the generation of different attribute formats.
The scaling data supplied to the scaler counter 42
determines for how many pixels the attribute
currently being addressed in the attribute RAM 24
will continue to be supplied to refresh memory
12. Thus, if the scaling data represents a large
number, the attribute being currently addressed
will be supplied for a large number of pixels.
Conversely, if the scaling data represents a small
number, then the attribute data will change fre-
quently.

The starting addresses supplied to address
counter 36 from starting address register 38
specify at what point in the range of possible
attributes the attribute actually being generated
will be located. Similarly, where an attribute is
being varied between a background level and
some other level, the starting address will then be
typically specified so that the background level is
stored in the attribute RAM 24 at a location
adjacent to the location of the other attribute
level.

The length data determines the number of
address counter iterations which will be per-
mitted to occur before the address counter is
reset to the starting address. Thus, length counter
46 provides a cyclical control or a segment control
of the attribute format being generated.

As can be seen from Fig. 1, individual load lines
are supplied to length register 48, starting
address register 38 and scaler register 44. This
permits the central processing unit 24 to modify
the contents of a particular register without affect-
ing the contents of the other registers. Thus, the
central processing unit 28 can change the starting
address in starting address 38 while the address
circuitry 26 is processing data from the previous
instruction. Thus, when length counter causes
address counter 36 to be loaded with the starting
address from starting address register 38, a new
starting address can be supplied to address
counter 36. The nature of the attribute, therefore,
can be changed by modifying the starting address
for the attribute format being generated.

The generation of these attribute formats will
be more readily understood upon consideration
of the examples provided in Figs. 2 and 3.

Fig. 2 illustrates the generation of a dashed-line
attribute format in which the image varies
between five pixels of background level and five
pixels of intensity M, for example. The back-
ground level intensity attribute is located at
address N in attribute RAM 24, while the intensity
level M is located at address N+1 in attribute
RAM 24, for example. For such a format, the
central processing unit 28 supplies a starting
address of N, a scaler count of 5, and a length
count of 2.

The first line of Fig. 2 illustrates the signal on
vector generator control signal line 37, while the
second line of the figure illustrates the addresses
being supplied to refresh memory 12. Line 3
illustrates the output of scaler counter 42, while
line 4 illustrates the output of address counter 36.
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Line 5 illustrates the output of length counter 46.
Finally, line 6 illustrates the attribute which is
output from attribute RAM 24.

As can be seen from Fig. 2, for the first five
pulses on vector generator control signal line 37,
the address being supplied to parameter RAM 24
is N. This results in a attribute RAM 24 output of
intensity level M. This intensity level is then
stored at refresh memory locations A through
A+4. At the fifth pulse on vector generator control
line 37, scaler counter 42 provides a clock pulse.
In response thereto, the address from address
counter 36 is incremented by one. In turn, para-
meter RAM 24 provides the background intensity
attribute.

After the second set of five pulses has occurred,
scaler counter 42 provides a second clock pulse.
In response thereto, length counter 46 provides
an output pulse which causes address counter 36
to reload the starting address from starting
address register 38. Thus, the output of address
counter 36 at this point is N. This pattern con-
tinues so long as pulses are provided on vector
control line 37, or until central processing unit 28
provides the next instruction to the addressing
circuitry 26.

Referring to Fig. 3, an attribute format wherein
the intensity level is permitted to increase every
two pixels for a total of 128 pixels is illustrated. As
with Fig. 2, the first line of Fig. 3 depicts the
signals on vector generator control line 37. The
second line illustrates the scaler counter 42 out-
put. The third and fourth lines illustrate the length
counter output and the address counter output,
respectively. Finally, the fifth line illustrates the
graphical equivalent of the attribute information
being supplied from attribute RAM 24. In order to
generate the above-described format, the scaler
counter 42 is loaded with the number 2, the length
counter is loaded with length 64, and the starting
address counter is loaded with address M. As can
be seen from Fig. 3, scaler counter 42 provides a
pulse for every two pulses on the vector
generator control line 37. With each pulse from
scaler counter 42, address counter increments its
output by 1, starting with starting address M.
After the scaler counter 42 has output 64 pulses,
corresponding to 128 pixels being addressed by
vector generator 20, length counter 46 outputs a
load pulse to address counter 36, thereby causing
the original starting address M to be ioaded into
address counter 36. As can be seen from the fifth
line of Fig. 3, a stair step-like atiribute is created
by this format.

The functional blocks shown in Fig. 1 can be
implemented by commercially available devices.
For example, parameter RAM 24 can be a 256 x 4
RAM comprising four 2566 X 1 random access
memories which are addressed in paraliel.
Commercially available parts such as industry
number 10422, manufactured by Motorola, Inc. of
Phoenix, Arizona are suitable for use in such an
application. Similarly, the counter functional
blocks 46, 36 and 42 can be industry part number
10136, manufactured by Motorola, Inc. of
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Phoenix, Arizona. Finally, registers 48, 38 and 44
can be commercial part number 74LS374, manu-
factured by Signetics Corporation of Sunnyvale,
CA.

In accordance with the method of the present
invention, a storage means which stores a plu-
rality of different attribute data at selected loca-
tions provides attribute data to a refresh memory
associated with a visual display device, in con-
junction with addresses supplied thereto by a
vector address generator. Addressing for the
storage means is supplied from an address
generator. In order to generate vector attributes
for storage in a refresh memory, the method of
the present invention comprises the steps of
storing a plurality of different attributes at
selected addresses in the storage means, provid-
ing an attribute format instruction to the
addressing means, addressing the storage means
in accordance with the attribute format instruc-
tion, wherein the addressing step includes the
steps of starting the addressing at a specified
starting address, incrementing the address when-
ever a predetermined number of pixe! addresses
has been supplied to the refresh memory by the
vector address generator, wherein the predeter-
mined number is supplied in the attribute format
instruction, and restarting the addressing from
the starting address when a predetermined
number of increment counts has been supplied
wherein the predetermined number is provided in
the attribute format instruction.

The terms and expressions which have been
employed here are used as terms of description
and not of limitations, and there is no intention,
the use of such terms and expressions of exclud-
ing equivalents of the features shown and
described, or portions thereof, it being recognized
that various modifications are possible within the
scope of the invention claimed.

Claims

1. An apparatus for writing patterned vectors
having a specified attribute format into a refresh
memory (12) in a graphics display system which
includes a visual display {10), a vector address
generator (20), and means (28) for supplying
attribute format instructions, wherein the visual
display (10) provides a visual image comprising a
matrix of pixels, wherein the attributes of each
pixel corresponding to each location in the visual
image are specified by attribute data stored at a
corresponding location in the refresh memory
(12), and further wherein the vector address
generator (20} accesses the refresh memory (12)
at the locations into which the patterned vector is
to be written, the apparatus including

means (24) coupled to the refresh memaory for
storing a plurality of different attribute data and
for providing attribute data to the refresh memory
(12); ,

means (26) coupled to the vector address
generator (20) and to the storing means {24) and
responsive to the attribute format instructions for
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addressing the storing means (24) in conjunction
with the accessing of the refresh memory (12) by
the vector address generator (20), wherein the
addressing means (26} supply addresses to the
storing means (24) which are selected in accord-
ance with the attribute format instructions, so that
selected attribute data are provided by the storing
means (24) to the refresh memory (12} and are
written into the locations being accessed by the
vector address generator (20).

2. The apparatus of claim 1 wherein the storing
means {24) is a random access memory.

3. The apparatus of claim 1 wherein the attri-
bute format instructions include a starting
address, a length parameter, and a scaling factor,
and further wherein the addressing means (26)
comprise '

address modifying means (36) responsive to
the starting address (38) for modifying the start-
ing address in a predetermined manner in con-
junction with an increment clock signal and for
supplying the modified starting address to the
storing means (24); and

clock means (42) coupled to the vector address
generator (20} and responsive to the scaling
factor (44) for generating the increment clock
signal, wherein the clock means (42) generate the
increment clock signal whenever the vector
address generator (20) has accessed the refresh
memory (12) a specified number of times, said
specified number being defined by the scaling
factor (44), so that the attribute data being sup-
plied to the refresh memory (12) by the storing
means (24) changes after said specified number
of times.

4. The apparatus of claim 3 further including
means (46) coupled to the address modifying
means (36) and responsive to the length para-
meter (48) and to the increment clock signal (42)
for initializing the address modifying means (36)
to the starting address (38), whenever a predeter-
mined number of increment clock signals have
occurred, wherein said predetermined number is
specified by the length parameter.

5. The apparatus of claim 3 wherein the address
modifying means (36) generate a sequence of
addresses which are incremented from the start-
ing address (38) with each increment clock signal
received from the clock means (42).

6. The apparatus of claim 4 wherein the incre-
ment clock signal is a pulse and further wherein
the address modifying means (36) comprise a first
presettable counter which is preset with the start-
ing address (38} and which counts from the
starting address (38) upon receipt of the incre-
ment clock signal.

7. The apparatus of claim 6 wherein the address
modifying means (36) further include starting
address register means (38) responsive to the
starting address for supplying the starting
address to the first presettable counter (36).

8. The apparatus of claim 4 wherein the clock
means comprise a second presettable counter
(42) which is preset with the scaling factor (44)
and which decrements its count whenever the
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vector address generator (20) accesses the
refresh memory (12), wherein the second presett-
able counter (42) outputs the increment clock
signal whenever its count reaches zero.

9. The apparatus of claim 8 further including
scaling register- means (44) responsive to the
scaling factor for supplying the scaling factor to
the second presettable counter (42).

10. The apparatus of claim 4 wherein the incre-
ment clock signal is a pulse and further wherein
the initializing means comprise a third presettable
counter (46) which is preset to the length para-
meter and which decrements its count with each
increment clock signal received, wherein the third
presettable counter (46} initializes the address
modifying means (36) when its count reaches
zero.

11. The apparatus of claim 10 further including
length register means (48) responsive to the
length parameter for supplying the length para-
meter to the third presettable counter (46).

12. A method for writing patterned vectors
having a specified attribute format into a refresh
memory (12) in a graphics display system which
includes a visual display (10), a vector address
generator (20), and means (28) for supplying
attribute format instructions, wherein the visual
display (10) provides a visual image comprising a
matrix of pixels, wherein the attributes of each
pixel corresponding to each location in the visual
image are specified by attribute data stored at a
corresponding location in the refresh memory
{12), and further wherein the vector address
generator (20) accesses the refresh memory (12)
at locations into which the patterned vector is to
be written, the method including the steps of

a. storing a plurality of different attribute data at
selected addresses in a storing means (24);

b. addressing the storing means (24) according
to the attribute format instructions and in con-
junction with the accessing of the refresh memory
(12) by the vector address generator (20} so that
selected attribute data are output from the storing
means (24); and

c. providing the selected attribute data to the
refresh memory (12) in conjunction with the
accessing of the refresh memory (12} by the
vector address generator {20).

13. The method as recited in claim 12 wherein
the attribute format instructions include a starting
address (38), a scaling parameter (44), and a
length parameter (48), and further wherein step
“b” includes the steps of

i) counting {42) the number of times the vector
address generator (2) accesses the refresh
memory (12);

i) outputting an increment clock signal when-
ever the count in step “i)” corresponds to the
scaling parameter;

iii} incrementing the starting address by one
location for every occurrence of the increment
clock signal in step "ii)"’;

iv} counting (46) the number of increment clock
signals output in step “ii)"";

v) repeating steps “i)"" through “iv})" until the
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count in step “iv)’ corresponds to the length
parameter (48); and

vi) initializing step “iii)” to begin from the
starting address (38).

Patentanspriiche

1. Vorrichtung zum Einschreiben von Muster-
vektoren mit einem vorgegebenen Attributformat
in einen Auffrischspeicher (12) eines graphischen
Bildschirmsystems mit einem Bildschirmgeréat
(10), einem Vektor-Adressengenerator {20) und
einer Einrichtung (28) zur Lieferung von Attribut-
formatbefehlen, wobei das Bildschirmgerat (10)
ein Bild aus einer Matrix von Bildpunkien liefert
und die Attribute jedes einer Stelie im Bild ent-
sprechenden Bildpunktes durch Attributdaten
angegeben werden, die an einer entsprechenden
Stelle im Auffrischspeicher (12) gespeichert sind,
und wobei der Vektor-Adressengenerator (20} auf
den Auffrischspeicher (12) an denjenigen Stellen
zugreift, in die die Mustervektoren einzuschreiben
sind,

mit einer mit dem Auffrischspeicher verbunde-
nen Einrichtung (24) zur Speicherung einer Viel-
zahl unterschiedlicher Attributdaten und zur Liefe-
rung von Attributdaten an den Auffrischspeicher
(12),

einer mit dem Vektor-Adressengenerator (20}
und der Speichereinrichtung (24) verbundenen
Einrichtung (26), die unter Ansprechen auf die
Attributformatbefehle die Speichereinrichtung
{(24) in Verbindung mit dem Zugreifen des Auf-
frischspeichers (12) durch den Vektoradressen-
generator (20) adressiert, wobei die Adressierein-
richtung (26) Adressen an die Speichereinrich-
tung (24) liefert, die entsprechend den Attributfor-
matbefehien gewahlt sind, so da® gewahlte Attri-
butdaten durch die Speichereinrichtung (24) an
den Auffrischspeicher (12) geliefert und in Spei-
cherstellen geschrieben werden, die durch den
Vektor-Adressengenerator (20}  zugegriffen
werden.

2. Vorrichtung nach Anspruch 1, bei der die
Speichereinrichtung (24} ein Speicher mit wahl-
freiem Zugriff ist.

3. Vorrichtung nach Anspruch 1, bei der die
Attributformatbefehle eine Startadresse, einen
Langenparameter und einen Skalierfaktor umfas-
sen, wobei die Adressiereinrichtung (26) auf-
weist:

eine Adressendnderungseinrichtung (36), die
unter Ansprechen auf die Startadresse (38) diese
in vorbestimmter Weise in Verbindung mit einem
Weiterschalt-Taktsignal abéndert und an die Spei-
chereinrichtung (24) liefert, und

eine Takteinrichtung (42}, die mit dem Vektor-
Adressengenerator (20) verbunden ist und unter
Ansprechen auf den Skalierfaktor (44) das Weiter-
schalt-Taktsignal immer dann erzeugt, wenn der
Vektor-Adressengenerator (20) eine vorgegebene
Anzahl von Zugriffsvorgédngen auf den Auffrisch-
speicher (12) durchgefiihrt hat, wobei die vorge-
gebene Anzahl durch den Skalierfaktor (44) defi-
niert ist, so daf’ die durch die Speichereinrichtung
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{24) an den Auffrischspeicher (12} gelieferten
Attributdaten sich nach der angegebenen Anzahl
von Zugriffsvorgéngen andern,

4. Vorrichtung nach Anspruch 3, mit ferner
einer Einrichtung (46), die mit der Adressenabin-
derungseinrichtung (36) verbunden ist und unter
Ansprechen auf den Langenparameter (48) und
das Weiterschalt-Taktsignal (42) die Adressenab-
&nderungseinrichtung (36) auf die Startadresse
(38) immer dann einstellt, wenn eine vorbe-
stimmte Anzahl von Weiterschalt-Taktsignalen
aufgetreten ist, wobei die vorbestimmte Anzahi
durch den Langenparameter angegeben wird.

5. Vorrichtung nach Anspruch 3, bei der die
Adressenabénderungseinrichtung (36) eine Folge
von Adressen erzeugt, die ausgehend von der
Startadresse (38) mit jedem von der Takteinrich-
tung (42) empfangenen Weiterschalt-Taktsignal
weitergeschaltet wird.

6. Vorrichtung nach Anspruch 4, bei der das
Weiterschalt-Taktsignal eine Impulsfolge ist und
die Adressenab#nderungseinrichtung (36) einen
ersten voreinstellbaren Zahler umfalt, der mit der
Startadresse (38) voreingestellt wird und bei
Empfang des Weiterschalt-Taktsignals von der
Startadresse (38) ausgehend weiterzihlt.

7. Vorrichtung nach Anspruch 6, bei der die
Adressenabanderungseinrichtung (36) ferner ein
Startadressenregister (38) umfaRt, das unter
Ansprechen auf die Startadresse diese an den
ersten voreinstellbaren Zahler (36) liefert.

8. Vorrichtung nach Anspruch 4, bei der die
Takteinrichtung einen zweiten voreinstellbaren
Zahler (42) umfal’t, der mit dem Skalierfaktor (44)
voreingestellt wird und seinen Zahlwert immer
dann zurlickz&hlt, wenn der Vektoradressengene-
rator (20) auf den Auffrischspeicher (12) zugreift,
wobei der zweite voreinstellbare Zahler {42) das
Weiterschalt-Taktsignal immer dann ausgibt,
wenn sein Zahlwert Null erreicht.

9. Vorrichtung nach Anspruch 8 mit ferner
einem Skalierregister {44), das unter Ansprechen
auf den Skalierfaktor diesen an den zweiten vor-
einstellbaren Zahler (42) liefert.

10. Vorrichtung nach Anspruch 4, bei der das
Weiterschalt-Taktsignal eine Impulsfolge ist und
die Einstelleinrichtung einen dritten voreinstellba-
ren Zahler (46) umfaf3t, der auf den Langenpara-
meter voreingestellt wird und seinen Zahlwert mit
jedem empfangenen Weiterschalt-Taktsignal
zur(ickzéhlt, wodurch der dritte einstellbare Zah-
ler {46) die Adressenab&nderungseinrichtung (36)
einstellt, wenn sein Zahlwert Null erreicht.

11. Vorrichtung nach Anspruch 10 mit ferner
einem L&ngenregister (48), das unter Ansprechen
auf den L&ngenparameter diesen an den dritten
voreinstellbaren Zahler (46) liefert.

12. Verfahren zum Einschreiben von Mustervek-
toren mit einem vorgegebenen Attributformat in
einen Auffrischspeicher (12) eines graphischen
Bildschirmsystems mit einem Bildschirmgerét
(10), einem Vektor-Adressengenerator (20) und
einer Einrichtung (28) zur Lieferung von Attribut-
formatbefehlen, wobei das Bildschirmgerat {10)
ein Bild aus einer Matrix von Bildpunkten liefert
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und die Attribute jedes Bildpunktes entsprechend
einer Stelle im Bild durch Attributdaten angege-
ben werden, die an einer entsprechenden Stelle
im Auffrischspeicher (12) gespeichert sind, und
wobei der Vektor-Adressengenerator (20) auf den
Auffrischspeicher (12) an Stellen zugreift, in die
der Mustervektor einzuschreiben ist, mit den Ver-
fahrensschritten:

a. Speichern einer Vielzahl unterschiedlicher
Attributdaten an gewdhlten Adressen in einer
Speichereinrichtung (24),

b. Adressieren der Speichereinrichtung (24}
entsprechend den Attributformatbefehlen und in
Verbindung mit dem Zugreifen durch den Vektor-
Adressengenerator (20) auf den Auffrischspeicher
(12), so daR gewahlte Attributdaten von der Spei-
chereinrichtung (24) ausgegeben werden, und

c. Liefern der gewahlten Attributdaten an den
Auffrischspeicher (12) in Verbindung mit dem
Zugreifen durch den Vektor-Adressengenerator
(20) auf den Auffrischspeicher {12).

13. Verfahren nach Anspruch 12, bei dem die
Attributformatbefehle eine Startadresse (38},
einen Skalierparameter (44) und einen L&ngen-
parameter (48) umfassen und wobei der Schritt
“b" die folgenden Schritte umfal3t:

i} Zahlen (42), wie oft der Vektor-Adressengene-
rator (20) auf den Auffrischspeicher (12) zugreift,

ii) Ausgeben eines Weiterschalt-Taktsignals
immer dann, wenn der Zdhlwert des Schrittes i)
dem Skalierparameter entspricht,

iii) Weiterschalten der Startadresse um eine
Speicherstelle bei jedem Auftreten des Weiter-
schalt-Taktsignals gemaR Schritt ii),

iv) Zahlen (46) der Anzahl von Weiterschalt-
Taktsignalen, die beim Schritt ii) ausgegeben
werden, )

v} Wiederholen der Schritte i) bis iv), bis der
Zéhlwert beim Schritt iv) dem Langenparameter
(48) entspricht, und

vi) Einleiten des Schrittes iii) derart, da3 er mit
der Startadresse (48) beginnt.

Revendications

1. Appareil pour écrire des vecteurs configures
ayant un format d'attribut spécifi¢ dans une
mémoire (12) de régénération dans un systéme
d’affichage graphique qui comprend un dispositif
(10) d'affichage visuel, un générateur (20)
d’adresses de vecteurs et des moyens (28) des-
tinés a fournir des instructions de format d’attri-
but, dans lequel le dispositif d'affichage visuel
(10} produit une image visuelle comprenant une
matrice de pixels, dans laquelle les attributs de
chaque pixel correspondant & chaque position
dans l'image visuellie sont spécifiés par des don-
nées d'attributs stockées dans une position cor-
respondante dans fa mémoire (12) de régénéra-
tion, et dans lequel en outre le générateur (20)
d'adresses de vecteurs accéde a la mémoire (12)
de régénération aux emplacements dans lesquels
le vecteur configuré doit étre écrit, l'appareil
comprenant

des moyens (24) couplés a la mémoire de
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régénération pour stocker plusieurs données d’at-
tributs différentes et pour fournir des données
d'attributs a la mémoire (12) de régénération;

des moyens (26) couplés au générateur (20)
d'adresses de vecteurs et aux moyens (24) de
stockage et qui,.en réponse aux instructions de
format d’attribut, sont destinés 2 I'adressage des
moyens {24) de stockage en méme temps que le
générateur {20) d'adresses de vecteurs accéde &
la mémoire (12) de régénération, les moyens (26)
d'adressage fournissant des adresses aux
moyens (24) de stockage qui sont choisies en
fonction des instructions de format d'attribut, de
maniére que des données choisies d’attribut
soient fournies par les moyens (24) de stockage 3
la mémoire (12) de régénération et soient écrites
dans les positions accédées par le générateur (20}
d’adresses de vecteurs.

2. Appareil selon la revendication 1, dans lequel
les moyens (24) de stockage comprennent une
mémoire vive.

3. Appareil selon la revendication 1, dans leque!
les instructions de format d’attribut comprennent
une adresse de départ, un paramétre de longueur
et un facteur d’échelle, et en outre dans lequel les
moyens (26) d'adressage comprennent

un moyen (36) de modification d'adresse qui,
en réponse 3 l'adresse (38) de départ, modifie
V'adresse de départ d'une maniére prédéterminée
conjointement avec un signal d’horloge d’incré-
mentation et fournit 'adresse de départ modifiée
aux moyens (24) de stockage; et

un moyen d'horloge {42) couplé au générateur
d'adresses de vecteurs et qui, en réponse au
facteur d'échelle (44), génére le signal d'horloge
d‘incrémentation, le moyen d'horloge (42} géné-
rant le signal d’horloge d'incrémentation {orsque
le générateur (20) d’'adresses de vecteurs a
accédé un nombre spécifié de fois 4 la mémoire
(12) de régénération, le nombre spécifié étant
défini par le facteur d’échelle (44) afin que les
données d'attributs fournies a la mémoire {12) de
régénération par les moyens (24} de stockage
changent aprés ledit nombre spécifié de fois.

4. Appareil selon la revendication 3, compre-
nant en outre des moyens (46) couplés au moyen
(36) de modification d'adresse et qui, en réponse
au parametre (48) de longueur et au signal d’hor-
loge d’incrémentation (42), initialisent le moyen
(36) de modification d‘adresse & l'adresse de
départ (38), lorsqu'un nombre prédéterminé de
signaux d'horloge d'incrémentation est apparu,
ledit nombre prédéterminé étant spécifié par le
paramétre de longueur.

5. Appareil selon la revendication 3, dans lequel
le moyen (36) de modification d’adresse génére
une séquence d'adresses qui sont incrémentées
depuis "adresse (38) de départ a chaque signal
d'horloge d'incrémentation regu du moyen d'hor-
loge (42).

6. Appareil selon la revendication 4, dans lequel
le signal d'horloge d’incrémentation est une
impulsion et dans lequel en outre le moyen (36)
de modification d’adresse comprend un premier
compteur 2 présélection qui est présélectionné
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avec l'adresse (38) de départ et qui compte a
partir de I'adresse (38) de départ a la suite de la
réception du signal d’horloge d’incrémentation.

7. Appareil selon la revendication 6, dans leque!
le moyen (36) de modification d’adresse com-
prend en outre un moyen (38) a registre d’adresse
de départ qui, en réponse & l'adresse de départ,
fournit 'adresse de départ au premier compteur
(36) a présélection.

8. Appareil selon la revendication 4, dans lequel
le moyen d'horloge comprend un deuxiéme
compteur (42) a présélection qui est présélec-
tionné avec le facteur d’'échelle (44) et qui décré-
mente son compte lorsque le générateur (20)
d’adresses de vecteurs accéde a la mémoire (12)
de régénération, le second compteur (42) a pré-
sélection délivrant en sortie le signal d’horloge
d’incrémentation lorsque son compte atteint zéro.

9. Appareil selon la revendication 8, compre-
nant en outre un moyen {44} a registre de change-
ment d’échelle qui, en réponse au facteur
d’échelle, fournit le facteur d'échelle au deuxiéme
compteur (42) & présélection.

10. Appareil selon la revendication 4, dans
lequel le signal d'horloge d’incrémentation est
une impulsion et dans lequel en outre les moyens
d’initialisation comprennent un troisiéme comp-
teur (46} a présélection qui est présélectionné au
parameétre de longueur et qui décrémente son
compte & chaque signal d'horloge d’incrémenta-
tion recu, le troisieme compteur (46) a présélec-
tion initialisant le moyen (36) de modification
d’adresse lorsque son compte atteint zéro.

11. Appareil selon la revendication 10, compre-
nant en outre un moyen (48) a registre de lon-
gueur gui, en réponse au parametre de longueur,
fournit le paramétre de longueur au troisiéme
compteur (46) a présélection.

12. Procédé pour écrire des vecteurs confi-
gurés, ayant un format d'attribut spécifié, dans
une mémoire de régénération (12} dans un sys-
téme d'affichage graphique qui comprend un
dispositif d’affichage visuel (10), un générateur
(20) d'adresses de vecteurs et des moyens (28)
destinés a fournir des instructions de formats
d'attributs, le dispositif d'affichage visuel (10}
produisant une image visuelle qui comprend une
matrice de pixels, dans laquelle les attributs de
chaque pixel, correspondant a chaque position
dans l'image visuelle, sont spécifiés par des
données d'attributs stockées dans une position
correspondante dans la mémboire {12) de régéné-
ration, et dans lequel en outre ie générateur (20}
d’‘adresses de vecteurs accéde a la mémoire (12)
de régénération en des paositions dans lesquelies
le vecteur configuré doit étre écrit, le procédé
comprenant les étapes qui consistent

a. a stocker plusieurs données d’attributs diffé-
rentes en des adresses choisies dans des moyens
de stockage (24);

b. 3 adresser les moyens de stockage (24)
conformément aux instructions de formats d’attri-
buts et conjointement avec I'accés du générateur
d'adresses de vecteurs 3 la mémoire (12} de
régénération afin que les données d'attributs

”
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choisies soient délivrées en sortie des moyens
(24) de stockage; et

c. a appliquer les données d'attributs choi-
sies & la mémoire (12) de régénération
conjointement avec l'accés a la mémoire (12)
de régénération par le générateur (20)
d'adresses de vecteurs.

13. Procédé selon la revendication 12, dans
lequel les instructions de formats d'attributs
comprennent une adresse de départ (38), un
paramétre d'échelle (44) et un paramétre de
longueur (48), et dans lequel en outre I'étape
“b" comprend les étapes qui consistent

i} @ compter {42) le nombre de fois que le
générateur (20) d’'adresses de vecteurs accéde
a la mémoire (12) de régénération;
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ii) a délivrer en sortie un signal dhorloge
d’incrémentation lorsque le compte dans
'étape  ‘i)" correspond au  parametre
d'échelle;

ili} & incrémenter |'adresse de départ d'une
position & chaque apparition du signal d'hor-
loge d’incrémentation dans |'étape "ii}"";

iv) & compter (46} le nombre de signaux
d’horloge d'incrémentation en sortie & l'étape
i)

v) & répéter les étapes ‘i)’ a “iv)’ jusqu'a
ce que le compte dans l'étape “iv)" corres-
ponde au paramétre de longueur (48); et

vi) & initialiser 'étape “iii)" pour commencer
a partir de I'adresse de départ (38).
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