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(57) ABSTRACT 

Repeating image content in a graphics image may be 
detected by identifying certain commands, knoWn generally 
as “tile commands”. If a tile command is detected, the fact 
that a portion of an image Was created With a tile command 
may be stored along With the portion of the image. This 
alloWs for Well-informed decision making When transmis 
sion of the image is to be performed. For example, this 
alloWs for the transmission of a single tile, and subsequent 
transmission of local copy commands to repeat the single 
tile. This can be very useful in speeding transmission of 
background images or other repeating images. 
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TAGGING REPEATING IMAGES FOR IMPROVED 
COMPRESSION 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] The present application is a continuation-in-part of 
co-pending application Ser. No. 10/247,907, ?led on Sep. 
20, 2002, by Thomas G. O’Neill and Jordan M. Slott, 
entitled “TAGGING SINGLE-COLOR IMAGES FOR 
IMPROVED COMPRESSION”, attorney docket no. SUN 
P7083, Which is a continuation in part of co-pending appli 
cation Ser. no. 10/194,123, ?led on Jul. 11, 2002, by Thomas 
G. O’Neill and Jordan M. Slott, entitled “TAGGING MUL 
TICOLOR IMAGES FOR IMPROVED COMPRESSION”, 
attorney docket no. SUN-P7082. 

FIELD OF THE INVENTION 

[0002] The present invention relates to the ?eld of com 
puter graphics. More particularly, the present invention 
relates to the tagging of repeating images in order to improve 
compression. 

BACKGROUND OF THE INVENTION 

[0003] Remote computing applications Where screen 
information is generated on one computer (a “host”) and 
transmitted for display on another computer (“a display”) 
are groWing in popularity. EXamples of some display com 
puters include multipurpose PCs, thin-clients, and Personal 
Digital Assistants (PDAs). 
[0004] The X WindoWs System is a standard that utiliZes 
X client softWare and X server softWare to enable the 
updating of displays at the requests of X client applications. 
The X server softWare runs on the host computer. An X 
client application, Which may be running on a different 
computer, communicates With the X server softWare by 
utiliZing a loW-level library of routines knoWn as Xlib. Xlib 
provides the functions required to connect to display servers, 
create WindoWs, render graphics, respond to events, etc. The 
X server softWare then may interface With display drivers to 
actually render the graphics on the display. 

[0005] X is frequently used as a “local display applica 
tion”, Where the X-server and display are both on the same 
computer. That is, the same computer is both the “host” and 
“display” computer. EXamples of this usage include running 
an X-server on a Workstation or on an X-terminal. An 

X-terminal typically has a computer processor, graphics 
subsystem and display, but no hard drive. Applications 
running on other computers use the Xlib routines to com 
municate With the X-server softWare running on the X-ter 
minal. 

[0006] While in some conteXts it is advantageous to have 
the X server and the display on the same computer, this is not 
necessarily the case in other conteXts. One speci?c conteXt 
that Will be discussed is a remote display application. In such 
a design, client applications make requests of a centraliZed 
server or servers (here knoWn collectively as the “host 
computer”). The host computer then manages one or more 
“display computers”, Which are typically simple terminal 
devices. 

[0007] The Sun RayTM appliance from Sun Microsystems, 
Inc. of Palo Alto, Calif. is an eXample of a thin client Which 
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serves as a “display computer” in a remote computing 
application. A Sun RayTM appliance has a processor, graph 
ics subsystem and display, but no hard drive. A Sun RayTM 
appliance is a “display” computer and runs its oWn propri 
etary softWare. The Sun RayTM server is the “host” computer 
and runs the X-server softWare. The full screen image is 
maintained both in RAM on the host computer as Well as in 
the frame buffer of the Sun RayTM appliance’s video card. In 
order to synchroniZe the displays, the host computer sends 
screen update information to the Sun RayTM appliance via a 
netWork protocol knoWn as NeWT. The Sun RayTM appliance 
uses the protocol commands to update the state of its 
hardWare frame buffer. 

[0008] In remote display applications, an increased burden 
is placed on the netWork as more information is transmitted 
from the host computer to the display computers. It is 
desirable to reduce netWork bandWidth used by remote 
computing applications. Doing so provides shorter transmis 
sion times betWeen the host and display computers, reduced 
load on the netWork (and resulting improvement in netWork 
performance), and the capability to utiliZe more devices on 
a single netWork. 

[0009] For many typical computing functions such as Web 
broWsing, the netWork bandWidth betWeen the host com 
puter and the display computer is dominated by the trans 
mission of images With a large number of colors, such as 
photographs or computer generated images Which include 
anti-aliased teXt or graphics, as Well as single-color regions, 
such as “?ll” regions. Furthermore, even once these multi 
color and single-color images are addressed, there can still 
eXist a large amount of screen space dedicated to repeating 
images. These typically include background “tiles”, Which 
are repeated over and over on the screen. 

[0010] In particular, the root WindoW in many WindoW 
managers is a tile of a repeating M><N image, With M 
indicating horiZontal piXels and N indicating vertical. 
Stipples, Which are essentially tWo-color tiles, are another 
source of repeating images. 

[0011] Sending multiple copies of the tile image Wastes 
bandWidth, host computer processing poWer, and display 
computer processing poWer. The resulting delay can be 
noticeable even over a 100 Mbps connection. What is 
needed is an ef?cient mechanism for the host computer to 
identify and utiliZe the identi?cation of tiled regions so that 
the tile image may only be sent once. 

BRIEF DESCRIPTION 

[0012] Repeating image content in a graphics image may 
be detected by identifying certain commands, knoWn gen 
erally as “tile commands”. If a tile command is detected, the 
fact that a portion of an image Was created With a tile 
command may be stored along With the portion of the image. 
This alloWs for Well-informed decision making When trans 
mission of the image is to be performed. For eXample, this 
alloWs for the transmission of a single tile, and subsequent 
transmission of local copy commands to repeat the single 
tile. This can be very useful in speeding transmission of 
background images or other repeating images. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The accompanying draWings, Which are incorpo 
rated into and constitute a part of this speci?cation, illustrate 
























