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57 ABSTRACT 
A method and computer system having a processor are 
provided for selectively compressing a data communi 
cation frame for data transfer between the computer 
system and at least one other system. A processor work 
load is periodically identified for the processor. A pre 
determined stored threshold value is identified and 
compared with the identified processor work load. Re 
sponsive to an identified processor work load greater 
than the identified predetermined threshold value, the 
data communication frame is transmitted without com 
pressing the data communication frame. Otherwise the 
data communication frame is compressed and then 
transmitted responsive to an identified processor work 
load less than or equal to the identified predetermined 
threshold value. A state of a communication line is 
identified for the data transfer. Responsive to an identi 
fied idle state of the communication line, the data con 
munication frame is transmitted without compressing 
the data communication frame. 

17 Claims, 3 Drawing Sheets 

e 

SETNTERNA 
coli AG ow 

  

  

  

    

  

IPR2018-01413 
Sony EX1019 Page 1

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


IPR2018-01413 
Sony EX1019 Page 2

 

Ox“.

20$500hum20$44".$200J<2¢ukz_hum

V3.

E200hum“ED044..—£800J<zmmkz_hum 
 

 
 

5,276,898

 

   

3f0

1328$:55w.'909.5ozum
hS

zo~28Nunoza35m

  

m3E
1

4,E.v
.O

mus-E.mzwuuam.mmQMom;o:_.L
uu.>uoMN

_wu<u¢uhz.uu<umuhz_uu_>uouo.>momowmuoommhmoz
 

mo_>mo

2..8N8ax!”
US. Patent

  
 

w5284:3

«5‘

823%.Nov225bxmu!.hEuhm>wuo<umw...z.mmqqomhzoo

 

 

b~Ox

:kozu4w2<mkhwaao<mzoouo

 

w$ka2\2IF.
I.

mmutammm<m_o:5.3_mowmwoomn.2

|PR2018—O1413

Sony EX1019 Page 2

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Jan. 4, 1994 

3ftg-2 

BULD BIND 
COMP OFF 

LOOK-UP 
P/LINE SPEED 

2O2 

2O4. 

MANUAL 
NE CONFIG. 
COMPON 

2 

YES 

SET COMP 
ON 

SET BIND 
WAIT RESPONSE 

2/4 

2/6 

SET INTERNAL 
COMP. FLAG OFF 

2/9 

SET INTERNAL 
COMP. FLAG ON 

Sheet 2 of 3 5,276,898 

M2/47 3ffeg-3 
GET FRAME 

ADD HEADER 
COMP OFF 

O6 
/ 

MANUAL NO 
LINE CONFIG. 
COMP ON 

2 

COMP 
SUPPORTED 

2 

a UP 
T/LINE SPEED 

RECEIVING DATA 
YES OR 

TRANSMT FRAME 
QUEUED 

2 

16 

Bo t B 
2 

O N32O 

QUEUE FRAME 
AND SEND 

3. O2 

3O4 

YES 

22 

  

  

    

  

  

    

    

    

  

  

  

  

  

  

  

  

  

  

IPR2018-01413 
Sony EX1019 Page 3

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


IPR2018-01413 
Sony EX1019 Page 4

 

 
“ECouncOhm£50020omnuOkm£280<4u4535.5:bum3..“—J<2¢mkz.hmm

 
.Esza‘mPO...mi<mumm<¢.3:«OhG<JLhum

5,276,898

  

tho04:“;mioo4<zmuk2_hum

  

ZOo<4umZOUJ<z¢uhz_hum

 him—‘5”:O...m2<¢uwms...
      
 
 

       
  

3f

oa

355m4o._.E:358:“.533mm:a”25.50.".newOb.meOn—wmxUmzommmmm2Fm0450mUQOP4.3.m.warmed.35mu>Emom35m8.52somon
Go

to3.:5602093...«so....3255.hum325.5..55555..V3..35¢Aan.
.65<Em>Emoa

4m9,1

4,33m$1.155;Swimuzjlotdm3-50..anion:
J

ka

uuo0<4L“:3hum
Nno20

o

VONm
”02°Ca”!

NDK

  

umZOLmuzu>.._.<omz0.:3m

   cmhmomaam

$33....2200  

US. Patent

|PR2018—O1413

Sony EX1019 Page 4

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


5,276,898 
1. 

SYSTEM FOR SELECTIVELY COMPRESSING 
DATA FRAMES BASED UPON A CURRENT 
PROCESSOR WORK LOAD IDENTIFYING 

WHETHER THE PROCESSOR IS TOO BUSY TO 
PERFORM THE COMPRESSION 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates generally to data com 

munications using data compression, and more particu 
larly to a method and a computer system for dynamic 
management of data compression. 

2. Description of the Prior Art 
Data compression has been increasingly used because 

it provides improved communications performance by 
reducing the amount of transmitted data and/or reduces 
the cost of data communications. Data compression is 
used on various known communications controllers. 

Various compression algorithms have been employed 
for data compression. Examples of data compression 
algorithms are disclosed in U.S. Pat. Nos. 4,386,416, 
4,663,490, 4,663,660 and 4,684,923. 

U.S. Pat. No. 4,631,598 discloses an image processing 
system including a video converter board that transmits 
data to a spatial compressor board which compresses 
data electronically in the x-direction or the direction of 
the linear array. Data compression in the y-direction is 
accomplished by motor speed control movement of the 
document. A scanner controller provides data compres 
sion for the end user to match the data handling capabil 
ities of the end user system. The image processing sys 
tem uses automatic thresholding techniques with re 
spect to grey scale and edge detection threshold param 
eters. 

U.S. Pat. No. 4,598,411 discloses a data compression 
system for compressing data transmitted between a data 
Source and an ultimate utilization device. Data is com 
pressed "on-the-fly" in that the data is compressed as it 
is transmitted, instead of compressing and storing the 
compressed data in memory before it is transmitted. 

Japanese patent No. 59189751 issued Oct. 27, 1984 to 
Nakayama et al., discloses a data transmission control 
system including a central processing unit (CPU) and a 
communication controller (CCU). Image data is sent to 
the CCU by the control of the CPU. The CCU transfers 
received data to an attachment corresponding to a line 
through which data should be transmitted. In the at 
tachment, a start part of the image data is read to deter 
mine whether or not the data is compressed. If the data 
from the CPU is not compressed, the CCU compresses 
the data before it is transmitted. Otherwise, if the data 
from the CPU is compressed, the CCU will bypass the 
compression step and transmit the data in its existing 
compressed form. 
One significant disadvantage of the above and many 

of the known data compression methods is that de 
graded performance can result. Data compression adds 
to the processing overhead and can result in inefficiency 
in the processor system. When the processor utilization 
is high, data compression further increases the proces 
sor utilization resulting in degraded performance. An 
other problem is that data compression may not result in 
any actual data transmission savings. The time spent 
either attempting to or providing the data compression 
can cause a delay in the actual transmission of the data 
and degraded performance. For example, when using a 
high speed communication line and the communications 
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hardware is idle, the time spent compressing data causes 
an overall delay for the start of data transmission. 

U.S. Pat. No. 4,905,171 issued Feb. 27, 1990 to Har 
vey G. Kiel et al. and assigned to the present assignee, 
discloses a workstation controller (WSC) performance 
monitor for locating performance bottlenecks. Perfor 
mance measurements are taken and processor utilization 
and communications line utilization are calculated. Pro 
cessor utilization is calculated using an idle loop for 
generating an idle loop count and using the following 
equation: 

(elapsed time of test/idle loop time) - 
id t 

elapsed time of test/idle loop time processor utilization = 

where the idle loop count equals the number of times an 
idle loop was executed, the elapsed time of the test 
equals a predetermined time period for retrieving mea 
surements, and the idle loop time is a constant equal to 
the time required to execute the idle loop once. 

SUMMARY OF THE INVENTION 

Important objects of the present invention are to 
provide an improved method and computer system for 
dynamically controlling the use of data compression for 
data communications; to provide such a data compres 
sion control method and computer system for compar 
ing an identified processor utilization value to a prede 
termined threshold value and for compressing a data 
communication frame when the processor utilization 
value is less than or equal to the predetermined thresh 
old value; to provide such a data compression control 
method and computer system for comparing an identi 
fied processor utilization value to a predetermined 
threshold value and for compressing the data communi 
cation frame using a first compression algorithm re 
sponsive to an identified processor utilization value 
greater than the threshold value; and for compressing 
the data communication frame using a second compres 
sion algorithm responsive to an identified processor 
utilization value less than or equal to the threshold 
value; to provide such a data compression control 
method and computer system for providing a compres 
sion selection flag representative of data compression 
being selected or not selected and for transmitting the 
compression selection flag to a receiving other system, 
the compression selection flag being used by the other 
system for either selecting or not selecting data com 
pression; and to provide such a data compression con 
trol method and system for identifying a state of com 
munication hardware and for compressing a data com 
munication frame when the communication hardware is 
busy and for transmitting a data communication frame 
not compressed when the communication hardware is 
idle. 

In brief, the objects and advantages of the present 
invention are achieved by a method and a computer 
system having a processor for selectively compressing a 
data communication frame for data transfer between the 
computer system and at least one other system. A pro 
cessor utilization value is periodically identified for the 
processor. A predetermined stored threshold value is 
identified and compared with the identified processor 
utilization value. Responsive to an identified processor 
utilization value greater than the identified predeter 
mined threshold value, the data communication frame is 
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