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ABSTRACT

A method and file structure for generating an efficient
difference files from and old file and a new file so that a
difference file can be transmitted to a second computer
system where the difference file and a duplicate of the old
file can quickly be used to create a copy of the new file is
disclosed. A differencing process compares an old file and a
new file to generate a difference file in which the old file is
used as a database of byte strings. The differencing process
reads strings of data from the new file, searches for the
existence of those strings in the old file, and notes the
locations in the old file in which strings in the new file are
found and stores in a difference file an indication of the
location where a matching string is found and an indication
of the length. A specific file structure for the difference file
is disclosed.

[57]

OlliER PUBLICATIONS

1/1994 Foster et al. 707/203
5/1995 Carter et al. .... 707/8
2/1997 Nagashima 707/540
4/1997 Lyons. 707/10
7/1997 Austin 395/187.01

5,278,979
5,418,945
5,604,853
5,623,656
5,644,709

T6
DETERMINE WHETHER

A COPY, INSERT OR INSERT/COPY
COpy OPERATION WILL BE PERFORMED INSERT

(AND THE COUNT
AND POSITION
INFORMATION).

NO
,-__--" ....,T10

CREATE INSERT COMMAND
AND INSERT INTO RAW DIFF

FILE

UPDATE STATISTICS
FOR COUNT AND

POSITION BITS
REQUIRED FOR THIS

COPY

T12 NO NO = SEARCH HAS ALREADY
RETURNED THE NEXT COPY

AFTER AN INSERT

T16
'------~~ENOOF FILE?

YES YES

LI-----+(-C RAWDlFFFILEIS )'~4--------,1
_ COMPLETE _ ~

Oracle Exhibit 1004, pg 1f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


u.s. Patent Nov. 3, 1998 Sheet 1 of 13 5,832,520

30

20

NEW FILE

DIFFERENCE
FILE

5 -----',.

REVISION
PROCESS

DIFFERENCING
PROCESS

200

100

OLD FILE

COMMUNICATION
PATH

10

15

2 r---------------------- -----------

~
I
I
I
I
I
I
I
I
I
I
I
1
I
I
I
I
I
I
I
I
I

: NEW* FILE 5 I

I II J

1-----------------------------------
I
I

1 I

~
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I 30
1 ------------ _

FIG. 1

Oracle Exhibit 1004, pg 2f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


u.s. Patent Nov. 3, 1998 Sheet 2 of 13 5,832,520

105

INDEX
OLD FILE BUILDER

TSI

10

106

SEARCH
ENGINE

NEW FILE

20
3

FINAL
DIFFERENCE

FILE
3

lSI

~OISD 113
BUILDER

10
OISD

~COMMAND
ENCODE 110

10~

COUNT

10~
ENCODE

FIG. 2

Oracle Exhibit 1004, pg 3f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


u.s. Patent Nov. 3, 1998 Sheet 3 of 13 5,832,520

20

22

812

814

818

817

816

( START THE DIFFIT 82
PROCESS

•I INPUT OLD FILE AND NEW 84
FILE

!IFORM CHECKSUMS FOR 11""""'86
OLD FILE AND NEW FILE

~

BUILD THE TSI (TEXT STRING ,--..810
INDEX) STRUCTURE FOR THE

OLD FILE

~
BUILD THE RAW DIFF (DIFFERENCE) FILE

INCLUDING A SEQUENCE OF COPY v-
COMMANDS. INSERT COMMANDS AND

INSERTION STRINGS

~
BUILD THE OISD (OPTIMIZED INSERTION r---

STRING DATABASE). THE OISD IS A
DATABASE OF INSERTION STRINGS WITH

CERTAIN REDUNDANT STRINGS REMOVED.

~
ENCODE THE COMMAND SEQUENCE FROM
THE RAW DIFFERENCE FILE AND PLACE IT ,--..'

IN THE DIFFERENCE FILE.

~
APPEND THE (HUFFMAN) COMMAND

,--..'DECODE TREES AND THE INITIAL COMMAND
STATE TO THE DIFFERENCE FILE.

~
APPEND THE OPTIMIZED INSERTION TEXT

Ir---STRINGS (FROM THE OISD) TO THE
DIFFERENCE FILE

+
ADD A HEADER TO THE DIFF FILE WHICH /--.8CONTAINS CHECKSUMS AND OTHER
INFORMATION ABOUT THE OLD, NEW AND

DIFF FILES.

~
FORM THE CHECKSUM FOR THE DIFF FILE

r---8AND ADD TO THE HEADER. THE DIFF FILE IS
NOW COMPLETE. OPTIONALLY COMPRESS

THE DIFFERENCE FILE.

+
DIFFIT PROCESS 824

COMPLETED

FIG. 3

Oracle Exhibit 1004, pg 4f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


u.s. Patent Nov. 3, 1998 Sheet 4 of 13 5,832,520

000001

BYTE OFFSET INTO THE OLD
FILE (FIELD IS 2,3 OR 4 BYTES
LONG DEPENDING UPON OLD

FILE SIZE).

1--_11_22_3_3_44.....;1=0=l- 1_09--1}106
22334455

FOUR BYTES OF THE OLD
FILE DATA STARTING AT THE

OFFSET.

OADF3452 N-4

.......DF345278 N-3

(N IS THE OLD FILE

AN EXAMPLE
OFAN

UNSORTED
TSI

33445566 000002

LAST FOUR BYTES IN THE
FILE.

LENGTH)

00000000 OF3538

00000000 003780

00000001 13BC73D

AN EXAMPLE
OFA

SORTED TSI FFFFFFFE 003827

FFFFFFFF 183F56

FIG.4A

Oracle Exhibit 1004, pg 5f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

	� Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
	� With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

	� Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
	� Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

	� Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


