
again made with the same representations of the earlier file segments
in the [err] Table.  This continues until a match obtains at which
time the index  for the earlier file segment and the offset of the  



first character in the matching current file index (segment) are
recorded  in the MATCH Table.  The process  then  continues  as  above to
the end  of the current file.  Only  the XR  product is  calculated in
the event of [err] XR product [err]: the sixteen  bit and the thirty-
two bit CRC products being generated respectively only in the  event of
earlier matches of the XR and  sixteen bit CRC  products.             A
third program  creates a TRANSITION Table that reflects what's         in
the current file that's not in the earlier table, and where.  It
scrolls through the list of indices and offsets in the MATCH Table, to
see if each offset number differs from  the  previous one by the segment
size.  When such an offset differs from the previous one by more than
the [err] size, it adds the segment size to the first offset to
determine the ordial number of the first character in the        matching
information, substracts one form the recent offset to         determine the
last character, goes to the current file and lifts         [err] that set
of characters  beginning   with that  ordial number.     and stoppping with
the character  preceding the extra-[err] offset, and       adds them to the
MATCH Table to create with the index a [err]          Thus creation of the
Transition Table involves [err] that every       character in current file
is [err] for the [err] Table.       The [err] Table provides all of the
information [err] for this  accounting.  Each entry in the [err] column
represents a match in  the early file of segment characters to the current
file characters at                                               4   



location beginning. The matching segment in the early file is located
at that offset, which is equal to the index [err] the segment size in
early file.               [err] the same process followed for a deletion.
The           second program, if no match obtained for in earlier file
segment by 



the end of the updated file (or over a predetermined number of
segments as conditioned by the character of the file), would have
proceed to [err] to match the next index [err]           representations in
the TOKEN Table with a current file segment  with           no offset entry
having been  made in the MATCH Table for the index of            the
segment that was [err]. On  proceeding with the index and
representations of the next  earlier-file segment,  the [err] of the
current file would be bumped   along, and the index and offset number
entered in the MATCH Table [err] the match of the [err]
representations occured. The third program [err] scrolling through the
MATCH Table offsets, notes the missing offset, notes the [err]
that number forward the reduced characters if any in the current file
before the next offset, into the TRANSITION Table and in [err]
file. Typically, a fourth program and the earlier [err] of the file  are on
an off-site location and the TRANSITION Table [err]  are electronically
transmitted thereto.  The fourth program will examine the indexes and
offsets of the TRANSITION Table, copying segment form earlier file where
the proceeding offset [err]             differs by the segment, into what
is to be a duplicate version of           



the updated file, [err] additions where the offset numbers differ
from the proceeding  ones  by more than the segment size with the
information provided in the TRANSITION Table and substitutuions from
the TRANSITION Table where  the of offset numbers are missing.
As observed earlier, the  TOKEN Table [err] representations
of file segments may be the products [err] exclusive-[err] of the
characters in successive earlier file segments and of generating two
cyclic redundancy check (CRC) products for each ealier file segment. 



Corresponding XR products are most quickly  generated, but do not
[err] character order differentiating; a sixteen bit CRC will catch
most of those transpositions; a relatively slowly generated thirty-two
bit CRC product will detect [err] all of them.                          As
observed earlier the MATCH Table is generated by the  [err] program
generating [err] representations  of the segment [err]
[err] of the current file, and comparing the representations of a
window with an Index's associated mathematical representation in the
..=~f   bau  wLMV   ",V                             



thi sisterm hit CMC product. On sixteen  hit CMC match. it is
desirable to do a thirty-two  bit  CMC match for most applications to
achieve practically one hundred percent  curtains.  The generation of
the  CMC product is a relatively  slow process and is avoided where
possible as on XM as swatch. However,the great benefit of avoiding
CRC calculations occurs   in operations  subsequent to
As observed earlier, upon detaction of a mismatch a  segment
sized window represention  only a one character displacement of the
window in the current fi1e is operated upon to determine its
representations   and compare than with the         representations
upon successor    windows  unitl a match obtains or the end of file is
reached. By generating first the quickly  generated  epolosive or (XX)
products. and only on match generating the more slowly generated   CMC
products, a significant amount      of time can be saved.
Applicant has further discovered that the  exclusive 



products can be expodited shift of the window  under
consideration.  Thus the dow XR product need not involves the
exclusive-[err] of such of the characters of the new   window rather
only the exciting character and the [err] character [err]
segment.The second to a subtraction of it from the  segment  product.     .
Another feature of the  invention is that the amount  material  that  must
be transmitted to the  off-site  in  [err]                normally  being
less than   five percent (5%)       of the  [err] file.



In advantage of the invention  is that is provides an easy way to    secure
a user's data from firm, theft and tempering.          Another advantage is
that is provides on inexpensive disaster recovery  insurance.          A
further advantage is that it eliminates the tedious chore of     computer
backup, and allows the user's office time to be dedicated     more fully to
the productivity and profitability of his or her      business.
Yet another advantage of the  invention is that programs embodying
larger [err]  files wich are immune to character insertions and
deletions and [err] in site to accommodate new records.      certian
circumtances, it is possible to skip creation of MATCH and
TRANSITION Tables by windowing techniques.                       BRIEF
DESCRIPTION OF THE DRAWINGS         These and other objects, features, and
advantages  of the      invention will become apparent    from a reading of
the following      signification  when considered with the [err]  drawings
wherein: Figure 1 is a diagram of a system according to the invention: 



Figure 2 is a  representation of the contents  of a  user's earlier
file:         Figure 3 is a representation of the contents of the
user's         updated file:               products of   [err]



Figure 5 sets fourth a MATCH Table reflecting a  comparison of the
TOKEN Table contents with the identical     segments r' the  current
Figure 6 sets forth a TRANSITION TAble reflecting the differences
in the  two files of Figs.2  and  3;                      Figure 7 is a
flow chart setting forth the method  of the  first or
TOKEN Table generating program:                      Figure 8 is a flow
chart setting forth  themethod of the second                       or MATCH
Table generating program;                       Figure 9 is a flow chart
setting forth the method of the  third or                 Figure 9 is a
flow chart setting forth  the method of the third or
Figure 10 is a flow chart setting forth the method of the method of the
fourth                      or reconstruction program;
Figure 11 sets forth a MATCH Table  having an alternate format to
that of Figure 5;                      Figure 12 set forth a TRANSITION
Table having an alternate ([err])                     format; and
Figure 13 sets forth a TRANSITION Table  having another (IMC)      



The  system concept  of the invention is shown in Fig.1.A [err]
[err] a        data file 10  (Figs.1 and 2) such as "This is a test file."
in a  memory generally indicated by the number 12 of a computer
14,would at the start of the working, activate a fine  program is
(Mg.7) also in the computer memory to portition the earlier file
into five characters segments, generate XR and   CMC products for [err]



segment,and list such segment by its index (ordinal number) and its
products in a TOKEN Table 18 (Fig. 1 and 4) in the memory 12 and that
be might car to store for the working on a disk drive (not shown) to.
[err] available memory space. During the day, the user would
update,as by inserting the word "radical" the file 10 so that it
reads "This is a radical test file." (Fig. 3), using a conventional
data base program 20 also in the memory. At the  end  of the workday,
the user would activate a second program 22 (Fig. 8), then located in
the memory 12, to create in  the memory 12 a MATCH Table 24 (Figs. 1
and 5) consisting of  indices fron the TOKEN Table and the offsets  of
the first characters of  segments (windows) of the updated file that
result from the switching of the exclusive-or (XR) and cyclic         [err]
check (CMC) produts of updated file  segements with the        products
associated with the indices.              The third  program (Fig. 9) works
in  conjunction with the MATCH         Table to  develop the TRANSITION
Table which [err] defines what is or is not in the current file that was
not or  was in   the earlier file.         It does this by srcolling
through the offsets in the MATCH Table. It        looks at the offsets for
[err] indices, checking to see if it         differs from the previous
offset by the segment else.When it        doesn't. it copies the  current
file material between the end of  the 



segment offset, into the TRANSITION Table, [err]to be  [err]
2094880                     The TRANSITION Table is the  electronically
sent, using 



conventional moderns and  communication programs, to the off-site
computer 30 over telephone wise 32. Computer 30 has a memory   generally
indicated by the number 34 which receives the TRANSITION  Table in section
36. The earlier  file would normally already be  resident in section 38 of
the memory 34, representing the file as it   was updated at the end of the
previous day.The fourth program (Fig.  10) creates a duplicate of the
current file by inserting  or deleting information according to the
dictates of the TRANSITION Table in  memory section 36 and the contents of
the earlier file in memory  section 38. As long as the offsets for
successive indicates differ by the segment sizes,the program copies the
segments for the indices from the earlier file into the memory section 40.
When an  addition is indicated as at index 2 because the offset figure (18)
is larger than  the normal segment size (5) over the previous  offset
figure (5). the fourth program looks for the additional  information ([err]
in the related [err]of the TRANSITION Table and   ad  imports it in the
duplicate file. after the  tenth character (number 9). The fourth
programthen continues revising the TRANSITION Table   and copying from  the
earlier file until another non-segment size distant offset there   [err] is
[err]      The TOKEN Table is (Figs.1 and 4) is [err]   by the first
program 16 (Fig.7) first partitioning the earlier file into [err]  sixed
segments (here five characters) and then    generating a         



the characters of each  of the segments.    Characters of a     segment are
normally represented by  bytes of   eight luvury bits each    which [err]
are exclusive-[err]  in turn, the first was being     exclusived-ored and
then that product with the byte of the next     character, and so on until
the last character (here the fifth) has     been exclusive-ored, and the
product (exclusive-or bash) stored in the 



TOKEN Table is with the associated  index.         Mathemational operations
other than exclusive-orir  such as     checksum may be exployed, but
exclusive-oring is the fastest.          Since the exclusive-oring
operation is not character  order     definitive, a second mathemational
operation [err] cyclic [err]     check(CRC)) is performed by the first
program on such segment and recorded  in the TOKEN Table with the
associated index.  There are  many     [err]        for generating CRCs
applicant incorporates in the first    program the thirty-two  bit  [err]
X. 3.66    CCRC  [err] files that appear     in [err]  and  in [err] to
generate the CRC entry for each     index in  the TOKEN Table (Fig. 4).
As CRC calculations for CRC products are very slow compared  to     those
for XR products, it may  be desirable to increase the reliability     of
the XR product(s).  Reliability may be increased by generating     [err] IR
products, such  as  the   XR product of half of the     characters in a
segment. Thus given a series of [err] assigned     binary team for the
various characters as indicated below, with     segment size equal sight,
quarter and half products may be  generated    respectively and are shown
in the right band column,the underlining    in the more [err] columns
indicating above the   products are [err]          



2094880           [err]                       



The following expressions  represent combinational    pariations of
the above rules which. in the context of this invention  may be used to
provide additional effeciency  benfits:                     Whereas the
regular  XR (segment) product term is the XR sum of                C[0-7] =
Q[0-3] = H[0-1], subterms (Q and H...) may be introduced to
add precision (quality) to the XR test.                     The quality of
the XR test is important. The [err]       efficency                of the
engine depends upon 1) the quality of the XR test; a more
precise XR test solution will cause  less frequent fallluck   to the more
expensive CRC tests; and 2) the efficiency with which  the  XR tests can
be implemented as related to standard   [err] [err]
Currently supported  processor enivorments favor  a two team XR
test:      



[err]                   If sufficient [err] are included, the reliablilty
of  the XR              product or [err] may be  [err] sufficienlty  such
that the [err]               requirements for the CRC tests may be related
and the           minimum               reliability requirment
achieved in a more        4      time effective [err]



The flow  chart  of Fig. 7 detlails the  operation of the  first
program. Characters are read from the earlier file [err]  and  when the
fifth character is encountered, an index counter is incremented,  the   XR
and CRC products calculated,  the  index  counter contents and   products
stored in the TOKEN Table, and the character counter reset.        Once the
TOKEN Table has been created, the file 10 is [err] for  [err] In the
example of  this   applicaiton,  the earlier file "This   is a test file"
(Fig. 2) is updated, using conventional data  base  program in memory
section 42. with the word radical to read :This is   a radical test file"
(Fig. 3) and this is assumed to be its status   at the end of the working.
The second program 22 (Fig. 2) is aactuated to begin the creation of  th
MATCH Table (Fig. 5) at  are and It  generates methermatical
representations of similiarly sized segments( windows )    of   the updated
Table- Thus, the first segment of the  fives characters in  the  [err]   



respectively. Accordingly, the  program            increments as  the  next
updated-file segment to be methematically treated (that advances  



or burps the updated-file window of consideration, here five
characters),one character forward and here involving the updated-file
characters "adica". When compared to the mathematical  representations  of
the number 2 segment of the earlier file, a mi-smatch should  again be
detected.  The program then repeats the operation [err]  segment  wondows
spaced ono character until a match obtains, here inolving the third file
segment containing the characters "test".  The index "2" and the offset
"18" are [err] in the MATCH Table. The representations of the next
segments, of the  updated file would match those in the TOKEN Table for the
index "3" and hence the index "3" and  offset "23" would be entered  in the
MATCH Table and a suitable and of the     file  signal noted  to   end
further segmentt   search       The flow chart of Fig. 8 details the
operation of the second   program. The program locks  at the first segment
(window) of the   updated file, calculates the XR product, compare itt to
the XR product   for the first index in the TOKEN Table, and  if no match
obtains, [err]  the window to  repeat the process. If an XR match obtains,
it  calculates the CMC product and compares  it to the        product for
the    offset of the first character in the update file are  recorded in
the   MATCH Table and the window of consideration for the second file
shifted one full segment.   As an example of a file deletion, [err] that
the only change  to the earlier file involved deletion of the word "a" The
updated      file would now read: "This is test file" When the the second
program is     



actuated to generate the MATCH Table, it would find that the
methematical  products for the first segments match and proceed as
above. However, it would find that [err] of the second segments ("is
a " and "is to") do not match. Nor would it find a match on bumping 



the segment window through the rest the updated  file, thus no offset
of the updated file ordinal number of the first character of an
identical segment would be recorded in the MATCH Table, only the index
"1" would be recorded. Then the program would return to look for
matches  of the third earlier  file  segment in the updated  file. Of
course here matches would obtain on the segments "test" and the index
"2" and the offset "s" duly reorded in the MATCH Table. On scrolling
through the MATCH Table, the third program      would note that the  offset
"s" for the updated program segment matching the third segment in the
earlier  program was less than a full segment size(5)from the
previous one, and thereupon copy the current-file information after
the last matching segment and before the matching segment, into the
TRANSITION Table. The fourth program,in  creations an updated  version
of the original program, too would notice the [err] of the  offsets  .
.  .                .                   and use  that as its   clue to
substitute the TRANSITION Table                   information for that in
the earlier file segment.                        A flow chart detailing
the operation of the third programis set                   forth in Fig.9
The MATCH Table is read for index and offset information, the offset number
compared with zero or that of the                         previous index,
and  the  difference is the segment size, advances to
read the next index in the MATCH Table.If the difference was other



A flow chart detailig the operation of the fourth program is set
forth in Fig. 10. TRANSITION Table indices and  their offset  numbers
are  read and offset  numbers checked for zero  or for segment-size
differences from the previous   index.  If it is the case, the index
segment is  copied from the earlier file into what is to be the second
copy of the updated file.  If it is not the case, information is
copied from the TRANSITION  file into  what  is to be the second  copy- 



An alterate format for the MATCH Table is set forth in Fig. 11
The format visualizes not listing individually successive identical
segments, but rather merely indicating  their  number with the index  for
the first of  such segments. Thus, with respect to the file of Figs.
2 and 3, the second and fourth segments of the curent file would not.
be listed; rather the indexes for the first and third segments  would
have associated with then under the column "Extent" the numeral "2" to
indicate that two successive segments   were identicalin such   case.
This formathas the advantage of being even  more [err]  . It in
effect maintains the  segment count         information   as the index. It
is more compact for large files,where an addition may contain with    or
Thus, the  TRANSITION Table may include other  information,such         as
the                version information.                    



index  beginning (offset) count           IBc (Fig. 13)      index
beginning (offset)  end            IEE (Fig. 12).     successive identical
segments and the offsets of their begiining characters. The IBC format sets
forth the index of the first offset  of a set of identical segments  and
the number (count) of such identical segments in the    



window segment for the updated file being burped one   character until
either a match or end of file signal is detected where upon the next  



earlier file  segment index is compared for. A Match Table is croated
indicating the indexes (ordinal numbers) of the earlier file segments
and the offsets (file character ordinal numbers) of the first
characters of the identical updated-file segments. Next the  updated
file is strolled through, and the non-matching information is copied
from it. using the index  numbers and offset numbers of the MATCH Table
as a guide. into the TRANSITION Table. The TRANSITION Table may now
be shipped to where a copy of the earlier file is to update it
according to the TRANSITION Table, by the fourth program.
As observed earlier, the programs of the invention can be
incorporated in larger  programe for handling larger modal files.
Certain files are immune to character  insertions  and deletions,
these are large model files ([err]). Nearly all commerical data
bases create large  model files, large model files follow the
1) The file must be immune to character [err]     applications,which was
records and fields obey this compention. ANy  changes or update  to  a
field or record will  have not effect upon the                  location
(offset) of any other record in the file.                    2)  If the
file [err]to grow in [err]to accomodate  records,
additional records are appended to the and of the file.  This format
permits recycling of early  file  [err] as [err] as  the character
[err] rule is not violated                      a  small modelfile ([err])
in my file which does not [err]              model file{err]rules.    



windiwing portion of this algorithn, thereby saving time   and computer   



As a large model  file example, consider an:           [err] "This is a
test file." ,and a       to be effected. Each  matching character      is
it the same byte  offset  in     curly file and current file. No character
Large model file rule 2  also is [err]  The additional informaiton
Considering further the above large  model  file,           segmentsmatch
and the second [err]fifth don't    Thus the statistics   are that three
segments match, therefore more than 50% current file      use matched by
early file.                 *1  .31.   
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This method of pretest substantial runtime reductions on larger model
files. The windowing techniquent            results on files which follow
large model file rules. it is therefor             unnecessary to attempt
to resolve such a  large  model  file using the            smell  model
file windowing  technique.                The larger program employs a two
pass technique to efficiently             process both large model files
and  small model files, it is            unnecessary to employ the small
model file windowing technique                 The first pass that the file
is  a large model file. Each            corresponding file segment from
TOKEN Table is compared to the            corresponding curent file
segment. Comparison statistics are            maintained. If more than a
user specified percentage of the file         matches using large model
file rule for large model files rules were             given at [err]) the
small model  file resolution  logic is skipped.        thereby  serving
considerable  computer resources and time                 If the first
parts   comparison  yields sufficiently  poor             small modle file
rules there invloved at [err], the   small modelfile             logde is
involved and the file in processed normally.               the invention
lends itself to other application. One such             application 'is a
[err] distribution application.A data                 say of sales tax
rates for   [err]               



and states, which is periodically updated. A mail order business may be a
user of such a data base in order tto change the correct sales tax  on each
of  its various order fulfilments. The data base maintainer  would
initially send  the mail order business  the complete  data base.  He would
also  generate a TOKEN Table of the data base as it then  excited, using
the first program.   Upon updating his data base, he would develop a MATCH
Table and a TRANSITION Table, using the second  and third programs, and be
would transmit the TRANSITION Table to the user. The user would update his
data base, using the fourth program  The process would be repeated for
subsequent update 



In  another application, the invention is used to [err]   file being
independently update at  two different locations. Each location  would
generate a TRANSITION Table to reflect its  changes, using the  second and
third programs,and send the Transition Table to the other location. The
receiving location then use the fourth program  with the other's TRANSITION
Table to update its file with  the other   In an archive maintenance
application  contionously modified. say  daily, and it is [err] to
maintenance a  complete daily  archive. Exitally, the  data base as [err]
at the start. would be copied into storage media and developed  the first
program at the first Jay, a                         



drive  (EASD) and a WORM  Serval other computers are connected to  the
computer server through a high speed network. At the end of the  first day,
all data from the other  computers is copied onto the At  the and of the
second day, the data on the other  computers is compared to the data on the
MSD to generated  the TRANSITION Table which is copied on  the WORM. The
data from the other computers is copied onto the  DASD, either directly or
by updating, to replace that of the previous day.On the thirdday, the
process of the second day is repeated exceptfor the new TRANSITION Table
being added to the TRANSITION Table already in the WORM The fourth and
further days essentially involve repeats of the third day. The data as it
[err] on a given day can be reconstructed by working         [err]    from
the  current  data on the IMSD and the           TRANSITION Tableon the
[err] all history is maintained,and no additional supporting backup is  



The invention also is useful in word  processing applications.    om a
backup device. A TRANSITION                                      



differeces between the it and the         precious      updated service,
and it            too is added to the back-up devqce. The backup device.
The backup device thus holds the            orginal version of the document
and TRANSITION table reflection            subequent documents in a minimum
of storage space,and any version of            the document can be [err]
From a consideration of the above, it is  evident that it is not a
requirement of the invention that the early file be retained.  This
invention  adopted to facilitate the description of the invention
Kindly consider the below applicaiton which reserves the  role at early
file and current file, allowing the early file to be created from the
current file and the TRANSITION Table                In  a word processor
applicaiton, it is the  intent of the user to           maintain a logical
path back to every   revision of a  work,  while           retaining only
the current file and the TRANSITION Table.  {err] that thu another is
working onthe fifth  generated          work and has then fourth awd
locally.  The authr i earn generated a TOKEN         tCble for 5(5.b) and
comprises it vol.        The        



modulein UNIK Script representation and the [err]  modules in  object code
in hexadericalrepresentation.          While three has been disclosed
preferred embodimatte of the invention, it will be  apprecitated that other
that other subodiement enygying  principals qf the invention can  be
created by those skilled in the art 



without departing from the spirit or wording  of the [err] claims.
[err]             



[err]       [err                 1.  In a computer, the improvement
comprising      a) program means for producing instructions which allow
replication of a second version of a binary file, based      on a first
version, without access to the second version      wherein  said
instructions  comprise  the  following      commands: 



a first COPY command, which identifies (i) a           passage in the first
version,  and  (ii] a           location in the replication of the second
version into which the passage  is to be           copied:           a
second COPY command which identifies (i) a         passage in the
replication and (11) a           location in the replication into which the
passage is to be copied; and           an ADD command. which (i) contains a
string of           characters and (ii), and identifies a location
in  the replication  into  which  a message           indicated by the
string is to be placed.       2. A method of replicating a second version
of-a binary file,  which is derived from a first version, comprising the
following  steps:      a) creating a sequence of instructions, some of
which      require copving of text from a replication of the second
version. and each of which generates a character      sequence, which, when
concatenated, replicate the second      version; and 



b) executing the instructions.                                       -32-
3. For a digital computer, the improvement comprising:      a) first
program means for           i) examining a first and a second file and
ii)  producing a sequence of instructions           which, when executed,
concatenate                A) parts of the first file with
B)   parts  of  the  second  file,                without access to the
second file,            in order to replicate the second file  wherein said
instructions comprise the following commands:            a f irst COPY
command which identifies (i) a            passage in the f irst version,
and  (ii)  a            location in the replication of the second
version  into which the passage is to be            copied: 



a second COPY command, which identifies (i) a            passage  in  the
replication.  and  (ii)  a            location in the replication into
which the            passage to be copied; and            an ADD command
which (i) contains a string of            characters and (ii) , and
identifies a location            in the replication into which the string
is to            be placed.        4. The improvement according to claim 3,
and further comprising   second program means for executing the sequence of
instructions, for   replicating the second file.
-33-         5. A method of saving a later version of a computer file,
comprising the following steps:      a) comparing the later version with an
earlier version,      and identifying 



i)  similar passages of a first type, where           the later version is
similar to the earlier           version, and similar passa es of a second
tye, where the later version repeats other           passages within the
later version and           ii)   difference passages,  where the later
version is different from the earlier version;     b) storing the address
where each  similar passage of the      first type occurs in the earlier
version and storing the     address where each similar passage of the
second type      occurs in the later version; and      c) storing each
difference passage, together with the      address of its occurrence in the
later version.       6.  A process of information replication, comprising
the following steps:      a) finding, at a first site,           i)
similarities and           ii) differences     between a first file and a
second file;      b) maintaining, at a second site, a copy of the first
file;     



c) transmitting the following to the second site:            1) locations
of the similarities,            ii)  the differences themselves, in
encrypted            form, together with references to passages in
the second file, which are usable for de-            crvption of the
passages, and            iii) information to enable replication of the
second file, based on (c) (i), (c) (ii), and the            second file.
7. A method of updating an old version of a file into a new  version,
comprising the following steps      a) receiving instructions which order
one or more of the      following to occur          i) copying a specified
part of the old version into a          specified location of the new
version;          ii) copying a specified part of the new version into a
specified location of the new version; and  



iii) adding specified bytes to a specified location inthe          new
version; and      b) executing the instructions.          8. A system for
generating data indicative of differences    between first and second
versions of a file, comprising:         a)   means  for deriving a sequence
comprising  the         following instructions:              i)   a COPY
instruction which orders that                      characters be
selectively copied from                 A) a source location in either the
first or second version, to                 B) a destination location in
the                 second version; and            ii)   an ADD instruction
which orders that            specified characters be added to specified
locations in the second version.  



9.  Improvement according to claim 1, wherein the string  associated with
the ADD command comprises binary numbers obtained  ,by EX-ORing (1) binary
representations of data to be sent with (2)  binary representations of text
contained within the first version,  and the ADD command identifies the
location of said text.          10.  Process according to claim 6, wherein
the de-cryption is  performed by EX-ORing each difference, in encrypted
form, with one  of said passages.
32    37      #ifndef Void t   38:    #if_STD C   39 :   #define Void t
void   40:    #else   41 :   #define Void t   char   42:    #endif   43 :
#endif/*void t*/   44:   45 :   #ifndef NIL   46 :   #define NIL(type)
((type)0)   47 :   #endif /*NIL*/   48   49 :   #endif /* _KPV_*/   50 



51 :   /* user-supplied functions to do io */ 52:    typedef struct vddisc
vddisc t; 53 :   typedef int(*  vdio f) ARG_((int, Void t*, int, long,
Vddisc t*)); 54:    struct vddisc s 55 :    {Vdio f readf;        * to read
data */ 56:       Vdio f writef;     * to write data 57 :      long
window;       /* window size if any  */ 58: 59 60 :   /*types that can be
given to the IO functions*/ 61 :   #define VD SOURCE 1   /* io on the
source data  */ 62 :   #define VD TARGET 2   /* io on the target data   */
63 :   #define VD DELTA 3   /* io on the delta data   */ 64: 65 :   1*
magic header for delta output */ 66 :   #define VD MAGIC "vd0l" 67 68:
_BEGINEXTERNS 69 :   extern long   vddelta ARG_((Void t*, long, void t*,
long, vddisc t*)); 70 :   extern long   vdupdate ARG_((Void-t*, long, void
t*, long, vddisc_t*)); 71:    _ENDEXTERNS_ 72 73 :   #endif / VDELTA H*/
33
peregrine.zoo.att.com!/n/gryphon/g7/kpv/software/src/lib/vdelta/vdelta.h
1:    #ifndef VDELHDR H  2      #define VDELHDRH 1  3:  4      #include
"vdelta.h"  5:  6:    #ifSTD C  7      #include  <stddef.h>  8      #else
9:    #include  <sys/types.h>  10:    #endif  11: 



12 :    #ifdef DEBUG  13:    #_BEGIN EXTERNS  14 :   #extern int  abort();
15:    #_END EXTERNS  16 :    #define ASSERT(p) ((p) ? 0: abort )  17 :
#define DBTOTAL(t,v) ((t) += (v))  18 :    #define DBMAX(m,v)  ((m)  (m) >
(v) ? (m): (v))  19:    #else  20 :    #define ASSERT(p)  21 :    #define
DBTOTAL(t,v)  22 :    #define DBMAX(m,v)  23:    #endif 24: 25 :    /*
short-hand notations */ 26 :    #define reg  register 27 :    #define uchar
unsigned char 28 :    #define uint unsigned int 29 :    #define ulong
unsigned long 30: 31:    /* default window size - Chosen to suit malloc( )
even on 16-bit machines. */
34  32:  #define MAXINT              ((int)(((uint)-0) > > 1)) 33:  #define
MAXWINDOW  ((int)(((uint)-0) > >2)) 34:  #define DFLTWINDOW
(MAXWINDOW  <= (1 < < 14) ? (1 < < 14): (1 < < 16)) 35:  #define HEADER(w)
((w)/4) 36: 37:  #define M MIN              4    /* min number of bytes to
match */ 38: 39: /* The hash function is s[0]*alpha^3 + s[l]*alphaA2 +
s[2]*alpha + s[3] / 40:  #define  ALPHA              33 41:  #if 0 42:
#define A1(x,t)          (ALPHA*(x)) 43:  #define A2(x,t)
(ALPHA*ALPHA*(x)) 44:  #define A#(x,t)          (ALPHA*ALPHA*ALPHA*(x))
45:I #else   /* fast multiplication using shifts&adds */ 46:  #define
Al(x,t)              ((t = (x)), (t + (t< <5))) 47: #define A2(xt)
((t = (x)), (t + (t< <6) + (t< < 10))) 



48:  #define A3(xt)               ((t = (x)), (t + (t< <5) + ((t+(t< <4))<
<6) +                           -((t+ (t < < 4)) < <11))) 49:  #endif 50:
#define HINIT(h,st)             ((h = A3(s[0],t)), (h + = A2(s[1],t)), (h
-= Al(s[2],t)+s[3]) 51:  #define HNEXT(h,s,t)       ((h -= A3(s(-1],t)), (h
= Al(h,t) + s[3])) 52: 53:  #define EQUAL(s,t)                  ((s)[0] ==
(t)[0] && (s)[l] == (t)[1] && \ 54:
(s)[2] == (t)[2] && (s)[3] == (t)[3] ) 55: 56:  /* Every instruction will
start with a control byte. 57:  ** For portability, only 8 bits of the byte
are used. 58:  **The bits are used as follows: 59:  **        iiii SSSS 60:
** ssss: size of data involved. 61:  ** iiii: this defines 16 instruction
types: 62:  **     0: an ADD instruction. 63:  **     1,2,3: COPY with
KQUICK addressing scheme.
35 64:  **     4,5: COPY with K SELF,K HERE addressing schemes. 65:  **
6,7,8,9: COPY with K RECENT addressing scheme. 66:  **            FOR the
above types, ssss if not zero codes the size; 67:  **            otherwise,
the size is coded in subsequent bytes. 68:  **      10,11: merged ADD/COPY
with KSELF,K HERE addressing 69:  **      12,13,14,15: merged ADD/COPY with
K RECENT addressing. 70:  **            For merged ADD/COPY instructions,
ssss is divided into "cc aa" 71:  **            where cc codes the size of
COPY and aa codes the size of ADD. 72:  */ 73: 74:  #define VD BITS 8   /*
# bits usable in a byte */
3 6 75: 76:  #define S BITS   4   /* bits for the size field  */ 



77:  #define I BITS   4   /* bits for the instruction type   */ 78: 79: /*
The below macros compute the coding for a COPY address. 80:  ** There are
two caches, a "quick" cache of (K QTYPE*256) addresses 81:  ** and a
revolving cache of K RTYPE "recent" addresses. 82:  ** First, we look in
the quick cache to see if the address is there. 83:  ** If so, we use the
cache index as the code. 84:  ** Otherwise, we compute from 0, the current
location and 85:  ** the "recent" cache an address that is closest to the
being coded address, 86:  ** then code the difference. The type is set
accordingly. 87: ** 88:  ** An invariance is 2*K MERGE + K QTYPE - 1 == 16
89: */ 90:  #define KRTYPE    4                                 of KRECENT
types                    */ 91:  #defineK_QTYPE    3
*#ofK _QUICK types                      */ 92:  #define K MERGE   (K
RTYPE+2)                 /* # of types allowing add-copy        */ 93:
#define KQSIZE     (KQTYPE < <VD BITS) /*size of K QUICK cache
*/ 94: 95:  #define KQUICK    1                                /* start of
K QUICK types            */ 96:  #define K SELF       (KQUICK+KQTYPE) 97:
#define K HERE       (K SELF+1) 98:  #define K RECENT (K_HERE+l)   /* start
of K RECENT types    */ 99: 100: #define K DDECL(quick,recent,rhere) /*
cache decls in vdelta  */ \ 101:  int quick[K QSIZE]; int recent[K RTYPE];
int rhere/*;*/ 102: #define K UDECL(quick,recent,rhere)   /* cache decls in
vdupdate   */ \ 103:  long quick[KQSIZE]; long recent[K RTYPE]; int
rhere/*;*/ 104: #define K INIT(quick,recent,rhere) \ 105:  {quick[rhere=0]
= (1< <7);\ 106:    while((rhere +  1) < K_QSIZE) quick[rhere] = rhere +
(1< <7); \ 107:   recent[rhere=0] = (1< <8); \ 108:    while((rhere + = 1)
< K RTYPE) recent[rhere] = (rhere+ 1)*(l < < 8); \ 109: } 110: #define K
UPDATE(quick,recentrhere,copy) \ 111:  { quick[copy %KQSIZE] = copy; \ 112:
if((rhere + = 1) > = K RTYPE) rhere = 0; recent[rhere] = copy; \ 113:  }
37 



114 115 :    #define VD_ISCOPY(k) ((k) > 0 && (k) <.(K RECENT+KRTYPE)) 116
#define K ISMERGE(k) ((k) >= (K RECENT+K RTYPE)) 117 118      #define ASIZE
((1< <S BITS)-1)                  /* max local ADD size              */ 119
#define A ISLOCAL(s) ((s) <= A SIZE)                   /* can be coded
locally 120      #define A_LPUT(s) (s)                          /* coded
local value                  */ 121      #define A_PUT(s)    ((s) - (ASIZE+
1))        /* coded normal value                  */ 122 123      #define
AISHERE(i)  ((i) & A_SIZE)                     /* locally coded size   */
124      #define A LGET(i)  ((i) - ASIZE) 125      #define A_GET(s)   ((s)
+ (ASIZE+1)) 126 127      #define C SIZE         ((1< <S BITS)+M  MIN-2)
/* max local COPY size  */ 128      #define C ISLOCAL(s) ((s) <= C SIZE)
/* can be coded locally    */ 129      #define CLPUT(s)  ((s) - (M MIN-1)
/* coded local value    */ 130      #define C PUT(s)    ((s) - (C SIZE+ 1))
/* coded normal value  */ 131 132      #define C ISHERE(i)  ((i) & ((1 < <S
BITS)-1))         /* size was coded local    */ 133      #define CLGET(i)
((i) & ((1< <S BITS)-1)) + (MMIN-1)) 134      #define C GET(s)   ((s) +
(CSIZE+ 1)) 135 136      #define KPUT(k)   ((k) < < S BITS) 137
#define K_GET(i)   ((i) > > S BITS) 138 139      /* coding merged ADD/COPY
instructions */ 140      #define ATINY             2                   /*
bits for tiny ADD 141      #define A TINYSIZE        (1< <A TINY)
/* max tiny ADD size    */ 142      #define A ISTINY(s)       ((S) <= A
TINYSIZE) 143      #define A_TPUT(s)  ((s) - 1) 144      #define A TGET(i)
(((i) & (ATINYSIZE-1)) + 1) 145 146 :    #define C TINY            3
/* bits for tiny COPY 147      #define C TINYSIZE        ((1< <C TINY) + M
MIN-1) 1* max tiny COPY size    */ 148      #define C ISTINY(s)       ((s)
<= C TINYSIZE) 149 :    #define C TPUT(s)  (((s) - MMIN) < < A TINY) 150 :
/define C TGET(i)  ((((i) > > A TINY) & ((1 < <C TINY)-1)) - M_MIN) 151



38  152      #define K TPUT(k)  (((k)+KMERGE) < < S BITS)  153  154 :
#define MEMCPY(to,from,n) \  155 :      switch(n) \  156       {default:
memcpy((Void t*)to,(Void t*)from,(size t)n;\  157                  to += n;
from += n; break;\  158:         case 7: *to++ = *from++; \  159:
case 6: *to++ =*from++;\  160:         case 5: *to++ =*from++;  161 :
case 4: *to++ = *from++;  162 :      case 3: *to++ = *from++; \  163 :
case 2: *to++ = *from++; \  164:         case 1: *to++    *from++; \  165 :
case 0: break;\  166:  167  168 :    /* Below here is code for a buffered
I/O subsystem to speed up I/O */  169 :    #define I SHIFT       7  170 :
#define I MORE        (1< <I_SHIFT)                           /*
continuation bit        */  171 :    #define ICODE(n)
((uchar)((n)&(I_MORE-1)))              /* get lower bits             */
172  173 :    /* structure to do buffered IO */  174 :    typedef struct
vdio s  175 :    {uchar*        next;  176:       uchar*       endb;  177 :
Vddisc t*    disc;  178.:      long         here;  179:       uchar
buf[1024];  180:    }Vdio t;  181:  182 :    #define READF(10)  ((io)- >
disc-> readf) 183:    #define WRITEF(io)         ((io)- > disc-> writef)
184 :    #define BUF(io)           ((io)- > buf) 185 :    #define
BUFSIZE(io)       sizeof((io)- > buf) 186 :    #define NEXT(io)    ((io)->
next) 187 :    #define ENDB(io)    ((io)->endb) 188 :.   #define DISC(io)
((io)->disc)   190 :    #define RINIT(iodisc)    ((io)- > endb =
((io)->next = (io)->tbuf), \  



39  191                     (io)- > here = 0, (io)- > disc = (disc))  192
#define WINIT(io,disc)    ((io)->endb = ((io)->next = (io)->buf) +
BUFSIZE(io), \  193 :                   (io)- > here = 0, (io)- > disc =
(disc))  194      #define REMAIN(io)      (ENDB(io) - NEXT(io))  195
#define VDPUTC(io,c)    ((REMAIN(io) > 0 I I (* Vdflsbuf)(io) > 0) ? \  196
(int)(*io)->next++ = (c)) -1)  197      #define VDGETC(io)
((REMAIN(io)> 0 11  (*_Vdfilbuf)(io) > 0)?   198
(int)(*(io)->next++): -1)  199  200 :   typedef struct _ydbufio s  201
{ int(*  vdfilbuf)_ARG_((Vdio t*));  202        int(*
vdflsbuf)_ARG_((Vdio t*));  203 :     ulong(* vdgetu)_ARG_((Vdio-t*,
ulong));  204        int(*   vdputu)_ARG_((Vdiot*, ulong));  205:
int(*   vdread)_ARG_((Vdio t*, uchar*, int));  206        int(*
vdwrite)_ARG_((Vdio t*, uchar*, iot));  207       } Vdbufio t;  208
#define Vdfilbuf Vdbufio.Vdfilbuf  209      #define Vdflsbuf
Vdbufio.vdflsbuf  210      #define Vdgetu        Vdbuflo.vdgetu  211 :
#deflne Vdputu        -Vdbufio.vdputu  212:   #define Vdread
Vdbufio.vdread  213:   #define Vwrite   Vdbufio.vdwrite  214  215:    BEGIN
EXTERNS  216:    extern Vdbufio t  Vdbufio;  217 :   extern Void t*
memcpy ARG ((Voidt*, const Void t*, size t));  218 :   extern Void t*
malloc ARG ((size t));  219 :   extern void             free _ARG ((Void
t*));  220:       END EXTIERNS  221 222 :   #endif /* VDELHDR H*l      



40  223
peregrine.zoo.att.com!/n/gryphon/gt/kpv/software/src/lib/vdelta/vdelta.h
224   1:    #include "vdelhdr.h"   2:   3     /*        Compute a
transformation that takes source data to target data   4:    **   5      **
Written by (Kiem-)Phong Vo, kpvresearch.att.com, 5/20/94   6      */   7.
8      #ifdef DEBUG   9      long     S copy, S add; /* amount of input
covered by COPY and ADD                   */   10 :    long     N copy, N
add;  /* # of COPY and ADD instructions                           */   11
long     M copy, M add;  * max size of a COPY or ADD instruction   12
long     N merge;        /*# of merged instructions
*/   13      #endif   14   15      #define MERGABLE(a,c,k) ((a) > 0 && A
ISTINY(a) && \   16                       (c) > 0 && C ISTINY(c) &&\   17 :
(k) >   K SELF)   18   1  :    typedef struct match s Match t;   20 :
typedef struct table s  Table t;   21:    struct match s   22 :    (Match
t*   next;              /* linked list ptr   23   24      struct table s
25 :    {Vdio t       io;              I* io structure
*/   26 :      uchar*      src;             14l source string
*/   27        int         n src;   28 :      uchar*      tar;
/* target string                      *1   29:       int         n tar;
30:       K DDECL(quick,recent,rhere);  I* address caches
*/   31        Match t*    base;            /* base of elements
.      *   32 :      int         size;            /* size of hash table
:  1   33 :      Match t**   table;           /* hash table
*/   34:   35   36 :    /* encode and output delta instructions */   37:
#if_STD C   



41  38      static vdputinst(Table t* tab, uchar* begs, uchar* here, Match
t* match, int n copy)  39:    #else  40      static vdputinst(tab, begs,
here, match, n_copy)  41      Table t* tab;  42      uchar*           begs;
/* ADD data if any                       */  43      uchar*           here;
/* current location                      */  44      Match t* match; /*
best match if any      */  45      int              n_copy; /* length of
match                      */  46      #endif  47      {  48 :      reg int
n add, i add, i copy, k_type;  49 :      reg int n, caddr, copy, best, d;
50  51      n add = begs ? here-begs: 0;              /* add size
*/  52 :    c addr = (here-tab-> tar)+tab-> n src;    /* current address
*/  53:    k_type=0;  54  55 :    if(match)       /* process the COPY
instruction */  56:    {              /**/DBTOTAL(N copy, 1); DBTOTAL(s
copy,n copy); DBMAX(M_copy,n copy); 57: 58:                best = copy =
match- tab->base; 59:                k_type= K SELF; 60 :
if((d= c addr - copy) < best) 61 :                {     best  d; 62:
k type = K_ HERE; 63:                 } 64:                 for(n= 0; n <
KRTYPE; ++n) 65:                 {     if((d = copy - tab->recent[n]) < 0
d >=  best) 66:                              continue; 67:
best =d; 68:                       k type = K RECENT+n; 69:
} 70:                 if(best >= I MORE && tab-> quick{n = copy%K QSIZE] ==
copy) 71 :                {     for(d =KQTYPE-l; d > 0; - -d) 72 :
if(n > =(d< <VD BITS)) 73                                     break; 74:
best = n - (d< <VD BITS); /**/ASSERT(best < (1< <VD BITS)); 75:
k type = KQUICK+d; 76:                 } 



42   77  78                  /**/ASSERT(best > =0);  79
/**/ASSERT((k type+K MERGE) < (1 < <I BITS) );  80  81 :* update address
caches */  82                 KUPDATE(tab- > quick,tab-> recent,tab- >
rhere,copy);  83  84 :* see if mergable to last ADD instruction */  85
if(MERGABLE(n add,n copy,k type))  86                  {
/**/DBTOTAL(N merge,1);  87                          i add = K TPUT(k
type),ATPUT(n add);C TPUT(n copy);  88:                 }  89
else  90:                         i copy = K PUT(k type);  91
if(C ISLOCAL(n copy))  92:                              i copy = C
LPUT(ncopy);   93:                 }  94:    }  95  96:    if(n add > 0)
97:    (         /**/DBTOTAL(N add, 1); DBTOTAL(s add,n add); DBMAX(M add,n
add);  98  99 :             if(!MERGABLE(n_add,n_copy,k type))  100:
i add = A ISLOCAL(n_add) ? A_ LPUT(n add): 0;  101:  102
if(VDPUTC((Vdio t*)tab,i add) < 0)  103:                   return-1;  104 :
if(!A ISLOCAL(n add) &&  105                 (*Vdputu)((Vdio t*)tab,
(ulong)APUT(n add)) < 0  106:                   return-i;  107 :
if((* Vdwrite)((Vdio_t*)tab, begs, n add) < 0)  108:
return-1;  109:    }  110  111 :    if(n copy > 0) 



112:    {      if(!MERGABLE(n add,n copy,k type) && VDPUTC((Vdio
t*)tab,i_copy) < 0) 113:                   return -1; 114
43  116                   (*_Vdputu)((Vdio-t*)tab, (ulong)C PUT(n copy)) <
0)  117                      return -1;  118  119                if(k type
> = KQUICK && k type < (K_QUICK+K_QTYPE))  120                {
if(VDPUTC((Vdio t*)tab,(uchar)best) < 0)  121
return-1;  122:               }  123                else  124
{            Viff(*Vdputu)((Vdio t*)tab, (ulong)best) < 0)  125:
return-l;  126:               }  127:         }  128:         else  129
if((* Vdflsbuf)((Vdio t*)tab) < 0)  130:                       return-1;
131:         }  :132  133          return 0;  134:    }  135  136  137 :
* Fold a string*  138       #if_STD_ C  139       static vdfold(Table_t*
tab, int output)  140:    #else  141 :    static vdfold(tab, output)  142
Table t* tab; .143      int             output; 144:    #endif 145: - 146 :
reg ulong   key, n; 147:         reg uchar   *s, *sm, *ends, *ss, *heade; .
148          reg Match t *m, *list, *curm, *bestm; 149 :        reg uchar
*ad, *endfold; 



150:         reg int - head, len, n src = tab->n src; 151          reg int
size =tab->size; 152 :        reg uchar   *src = tab-> src, *tar =
tab->tar; 153 :        reg Match t *base = tab->base, **table = tab->table;
This is the rep~ai*mont nihet 154:
If                                                              44  155:
if(!output)  156          {    if(tab->n src < M  MIN)  157
return 0;  158                endfold = (s =src) + tab->n src;  159
curm= base;  160  161          else  162           {    endfold = (s = tar)
+ tab->n tar;  163                curm = base+n src;  164:
if(tab->n tar < M  MIN)  165                       return
vdputinst(tab,s,endfold,NIL(Match t*),O);  166:         }  167  168
add = NIL(uchar*);  169:         bestm = NIL(Match t*);  170:         len=
M  MIN-1;  171:         HINIT(key,s,n);  172:         for(;;)  173 :
{    for(;;) l* search for the longest match 8/  174 :              {
if(!(m = table[key&size]))  175  :                           goto
endsearch;  176 :                     list = m = m- > next;  l* head of
list *1  177  178 :                    if(bestm) l skip over past elements
*/  179:               {    for(;;)  180 :                    {       if(m
>= bestm+len)  181:                                    break;  182:
if((m = m->next) == list)  183 :                                   goto
endsearch;  184:                     }  185:               }  186 



187 :              head = len - (M  MIN-1); /* header before the match *l
188:               heade = s+head;  189 :              for (;;)  190:
{    if((n = r-base) < n_src)  191:                     {     if(n < head)
192:                                   goto next;
smsnt   eet 193 :                          sm= src - n;
Date:
DatL3-t(9qc                                                           45
194:                    }  195                    else  196
{    if((n-= n src) < head)  197:                               goto next;
198                          sm= tar - n;  199:                    }  200
201  :           .      * make sure that the M  MIN bytes match */  202:
iff!EQUAL(heade,sm))  203  :                        goto next;  204  205
/*make sure this is a real match*/  206:                    for(sm-= head,
ss = s; ss < heade;)  207:                         if(*sm++ != *ss++)  208:
goto next;  209 :                   ss += M  MIN;  210.:
sm += MMIN;  211:                    ends = endfold;  212 :
if((m-base) < n src && (n = (src+n src)-sm) < (ends-s))  213:
ends = s+n;  214:                    for(; ss < ends; + +ss, --sm)  215  :
.     f(*sm! = *ss)  216 :                               goto extend;  217
:                   goto extend;  218  219 :             next; ifl(m =
m->next) ==list)  220 :                         goto endsearch;  221
} 



222  223:         extend; bestm = m-head;  224:              n =len;  225:
len = ss-s;:  226 :             if(ss > = endfold)  i* already match
everything */  227 :                   goto endsearch; 228 229 :
/* check for a longer match */ 230:              ss-= M  MIN-1; 231:
ifflen == n+l?               . 232  :                  HNTXM(key,ss,n);
46  233              else  HINIT(key,ss,n); 234:        } 235 236
endsearch; 237:        if(bestm) 238              {      if(output &&
vdputinst(tab,add,s,bestmlen) < 0) 239                           return-l;
240 241 :* add a sufficient number of suffices */ 242
ends =(s + =len); 243                     ss = ends - (MMIN-1); 244
if(!output) 245                          curm = base + (ss-src); 246
else  curm = base + n src + (ss-tar); 247 248                     len =
MMIN-1, 249                     add = NIL(uchar*); 250
bestm = NIL(Match_t*); 251              } 252              else 253
(      if(!add) 254                           add =s; 255:  :
ss =s; 256                     ends = (s += 1);   l* add one prefix */ 



257              } 258 259 :            if(ends > (endfold - (M MIN-1)))
260                    ends = endfold - (>MMIN-1); 261 262
if(ss < ends) for (;;) /* add prefices/suffices */ 263              {     n
= key&size; 264:                   if(!(m = table[n]) 265
curm->next = curn; 266                    else 267                    {
curm->next = m->next; 268                          m->next = curm; 269:
.269:   }  270                    table[n] = curm+ +;
t hwt  271 :                                                             47
272                       if((ss + = 1) > = ends) 273
break; 274                       HNEXT(key,ss,n); 275:                } 276
277 :               if(s > endfold-M MIN) / too short to match */ 278
{    if(!add) 279                             add =s; 280
break; 281:                } 282 283:                HNEXT(key,s,n); 284:
} 285 286 :         if(output)  /* flush output */ 287
return vdputinst(tab,add,endfold,NIL(Match t*),O); 288 :         return 0;
289:    } 290 291 



292:    #ifSTD C 293 :    long vddelta(Void t* src, long n src, Void t*
tar, long n tar, Vddisc t* disc) 294       #else 295 :    long vddelta(src,
n src, tar, ntar, disc) 296 :    Void t*         src;   /* source string if
not NULL   */ 297 :    long            n src;  /* length of source data 298
:    Void t*         tar;    I* target string if not NULL    */ 299 :
long            n tar;  1* length of target data 300 :    Vddisc t* disc;
I* IO discipline               */ 301       #endif 302:    { 303:
reg int    size, k, n, window; 304:          reg long   p; 305:
Table t    tab; 306 307:          if(!disc jI !disc->writef I, 308 :
(!disc-> readf && ((n tar > 0 && Itar) II (nsrc > 0 && !src)))) 309
returns-1;                                                            48
311          if(ntar < 0)  312                return -1;  313          if(n
src < 0)  314                nsrc= 0;  315  316          tab.n src = tab.n
tar = tab.size = 0;  317          tab.tar = tab.src = NIL(uchar*);  318
tab.base = NIL(Match t*);  319          tab.table = NIL(Match t**);  320
'WINIT(&tab.io,disc);  321  322          if(disc- > window <= 0)  323
window = DFLTWINDOW;  324          else if(disc- >window > MAXWINDOW)  325
window = MAXWINDOW;  326          else  window = (int)disc->window;  327
if((long)window > n tar)  328                window - (int)n tar; 



329          if(n-src > 0 && (long)window > n src)  330:
window = (int)n src;  331:  332          /* try to allocate working space
*/  333          while(window > 0)  334          {     /* spacen for the
target string */  335                size = (n tar =0   tar) ? 0: window;
336                if((long)size > n tar) .337                      'size =
(int) n tar; 338                if(size > 0 && !(tab.tar =
(uchar*)malloc(size*sizeof(uchar)))) 339                       goto reduce
window; 340 341                /* space for sliding header or source string
*/ 342                if(n src <= 0) l* compression only */ 343
size = tar ? 0  HEADER(window); 344                else         l*
differencing */ 345                {       size =src ? 0  window; 346:
if((long)size > n src) 347                             size =(int)n src;
348                } 349 :              if(size > 0 && !(tab.src =
(uchar*)malloc(size*sizeof(uchar))))
This is the r~t .ment   eet
Date:                                                            49  350 :
goto reduce window; 351 352               /* space for the hash table
elements */ 353                 size = window < n tar ? window: (int)n tar;
354                 if(n src <= 0) 355                         size + =
window < n tar ? HEADER(window) 0; 356                 else   size + =
window < n src ? window: (int)n src; 357 :               if(l(tab.base =
(Match t*)malloc(size*sizeof(Match t)))) 358 :                       goto
reducewindow; 359 360 :               /* space for the hash table */ 



361:                n = size/2; 362 :               do (size = n); while((n
&+ n-i) != 0); 363:                if(size < 64) 364:
size =64; 365 :               while(!(tab.table = (Match
t**)malloc(size*sizeof(Match t*)))) 366:                       if((size >
>= 1) <= 0) 367 :                            goto reduce window; 368 369 :
/* if get here, successful */ 370:                tab.size = size-l; 371:
break; 372 373:         reduce window: 374:                if(tab. tar)
375:                {       free((Void t*)tab.tar); 376:
tab.tar = NIL(uchar*); 377:                } 378:
if(tab,src) 379:                {      free((Void t*)tab.src); 380:
tab.src = NIL(uchar*); 381:                } 382
if(tab.base) 383:                {      free((Void t*)tab.base); 384
tab.base = NIL(Match t*); 385:                } 386 :
if((window > >= 1) < = 0) 387:                       return-i; 388:
This is the replnt: heet
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50  389  390       /* amount processed */  391       n =0;  392  393:    /*
output magic bytes and sizes */  394 :    for(k = 0; VD MAGICtk]; k+ +) 



395  396       if((*_Vdwrite)(&tab.io,(uchar*)VD MAGIC,k) I = k  397
(*Vdputu)(&tab.io,(ulong)n tar) <= 0  -398 :
(*Vdputu)(&tab.io,(ulong)nsrc) <= 0 j  399 :
(*Vdputu)(&ctab.io,(ulong)window) <= 0)  400             goto done;  401
402       I* do one window at a time*/  403       while(n < ntar)  404
{        /* prepare the source string */  405                if(n src <= 0)
/* data compression */  406                {       if(n <= 0)  407
tab.n src = 0;  408                        else  409
{        size = HEADER(window);  410
if(tar)  411                                          tab.src = tab.tar +
tab.n tar - size;  412                                 else
memcpy((Void t*)tab.src,  413
(Void t*)(tab.tar + tab.n tar - size),  414
size);  415                                 tab.n src = size;  416:
}  417                }  418                else    /* data differencing *1
419:               {       if(n <nsrc)  420                        {
if(n+window > nsrc)  421                                     p = n
src-window;  422:                             else   p =n;  423:
if(src)  424:                                    tab.src = (uchar*)src + p;
425:                             else 426 :                            {
size = (*disc->readf)(VDSOURCE, tab.src, 427:
window, p, disc);   This is the replacemet sheet
D-wte-                                                               51
428                                      if (size = window) 



429                                               goto done;  430:
}  431                         } 1* else use last window  /  432  433
tab.n src = window;  434  435  436 :               /* prepare the target
string */  437 :               size = (n_tar-n) < window? (int)(n tar-n):
window;  438:                tab.n tar = size;  439                 if(tar)
440                       tab.tar = (uchar*)tar + n;  441:
else  442 :               {     size = (*disc->readf)(VDTARGET, tab.tar,
size, (long)n, disc);  443  444 :                     if((long)size ! =
tab.n tar)  445 :                            goto done;  446:
}  447  448 :              i* reinitialize table before processing */  449
:               for(k =tab.size; k > =0; --k)  450:
tab.table[k] = NII(Match t*);  451:                K
INIT(tab.quick,tab.recent,tab.rhere);  452  453 :               if(tab.n
src > 0 && vdfold(&tab,O) < 0)  454 :                    goto done;  455:
if(vdfold(&tab,1) < 0)  456 :                    goto done;  457  458:
n +   size;  459:  460       done:  461 :         if(!tar && tab.tar)  462:
free((Void-t*)tab.tar); 463 :         if(tab.src && ((n src < =0 && ftar)
(n-src > 0 && !src))) 464:                free((Void t*)tab.src);
-  *  '                       ~~~~~~~~~~~This is the reiacment  Ie 465:
if(tab.base) 466:                free((Void t*)tab.base);
Date:     



52 467          if(tab.table) 468               free((Void t*)tab.table);
469 470          return n; 471      }                                     
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peregrine.zoo.att.com!/n/gryphon/gt/kpv/software/src/lib/vdelta/vdelta.h
1:      #include "vdelhdr.h"  2:  3:  4       /*        Apply the
transformation source-> target to reconstruct target  5 :    **
This code is designed to work even if the local machine has  6 :    **
word size smaller than that of the machine where the delta  7  :    **
was computed. A requirement is that "long" on the local  8 :    **
machine must be large enough to hold source and target sizes.  9 :    **
It is also assumed that if an array is given, the size of  10 :    **
that array in bytes must be storable in an "int". This is  1 1 :    **
used in various cast from 'long' to "int.  12:    **  13 :
Written by (Kiem-)Phong Vo, kpv~research.att.com, 5/20/94  14:  15 :
typedef struct table s  16 :    (Vdio t          io;                /* io
structure                       */  17 :      uchar*         src;
/* source string                      */  18:        long          n_src; 



19 :      uchar*         tar;               /* target string
*l  20:        long          nLtar;  21  :     long           s org;
/* start of window in source          *l  22  :      long          tLorg;
/* start of window in target *. 23  :     uchar          data[128];
/* buffer for data transferring 24  :     char           s alloc;
/* 1 if source was allocated 25  :     char           t alloc;           /*
1 if target was allocated 26  :     char           compress;          1* 1
if compressing only 27  :      K UDECL(quickrecent,rhere);   /* address
caches 28:    } Table t; 29 30:    #if _STD C 31  :    static
vdunfold(Table~ t* tab) 32:    #else 33  :    static vdunfold(tab) 34:
Table t* tab; 35:    #endif 36:      { 37:        reg long            size,
copy;                                Ts is the repla6nt   eSt
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reg int             inst, k type, n, r; * 39        reg uchar
*tar,. *src, *to, *fr;. .40        reg long            t, c addr, n tar, n
src; 41        reg Vdio f          readf, writef; 42        reg Vddisc t*
disc; 43 *44         n_tar = tab->n tar; .45         tar =tab->tar; 46
n src =tab->n src; 47         src = tab-> src; 48 49        disc = tab->
io. disc; *50        readf = disc->readf; 51        writef = disc->writef;
52 53:       for(t =0, c addr= n src; t < n tar;) 



54        (       if((inst = VDGETC((Vdio t*)tab)) < 0) 55
return-i; 56                k type = KGET(inst); 57 58
if(!VD ISCOPY(k type)) -59                [    if(IK ISMERGE(k type))
I*merge/add instruction                    */ 60
size   A ATGET(inst); 61                      else if(A ISHERE(inst))  /*
locally coded ADD size               */ 62
size   A LGET(inst); 63                      else                     /*
non-local ADD size                   */ 64                      {
if((size = VDGET((Vdio t*)tab)) < 0) 65
return-l; 66 :                          if(size > =I MORE && 67
(size = (long)(* Vdgetu)((Vdio t*)tab,size)) < 0) 68
return -1; 69                            size = A GET(size); 70:
} 71                      if((t+size) > n_tar)  /* out of sync  */ 72
return-i; 73                      c addr += size; 74 75
1* copy data from the delta stream to target */ 76
for(;;)                                          This is the repwmqnf jheet
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{    if( tar)  78                           {       if((long)(n =
sizeof(tab->data)) > size)  79                                          n =
(int~size;  80 :f((* Vdread)((Vdio t*)tab,tab-> datan) = n)  81:
return -1;  82:                                  r = (*writef)(VD TARGET,
83 :                                        (Void-t*)tab->data, n,  84
tab->t org+t, disc);  85                                   if(r != n)  86:
return-1;  87: . } 



88                           else  89                           {       n =
(int)size;  90 :                                  f((* Vdread)((Vdio
t*)tab,tar+t,n) != n)  91
return-i;  92:                          }  93:                          t
+= n;  94                           if((size-= n) <= 0)  95
break;  96                      }  97:  98:                     if(K
ISMERGE(k type))  99 :                    {    size =CTGET(inst);  100    .
k type-=  K MERGE;  101                           goto do copy;  102:
}  103                }  104:               else  105 :              {
if(CLISHERE(inst))  1* locally coded COPY size */  106
size= C LGET(inst);  107                     else .108
{    if((size = VDGETC((Vdio t*)tab)) < 0) 109:
return-1; 110 :                         if(size > =I MORE && 111 :
(size = (long)(* Vdgetu)((Vdio t*)tab,size)) < 0) 112 :
return -1; 113:                          size= CGET(size); 114:
}                                                                      This
is the refplambnt sheet
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115                do copy:   1i16                     if((t+size) > n_tar)
1* out of sync */   117                            return-l;   118   119 :
if((copy = VDGETC((Vdio t*)tab)) < 0)   120
return-i; 



121  :                   if(k-type > = KQUICK && k type < (KQUICK+KQTYPE))
122  :                         copy = tab-> quick[copy + ((k type-K QUICK <
<VD BITS)];   123:                     else   124 :                    {
if(copy > =I MORE&&   125:                             (copy = (iong)(*
Vdgetu)((Vdiot*)tab,copy)) < 0)   126:
return -1;   127                            if(k type > = KRECENT && k type
< (K RECENT+K RTYPE))   128  :                                 copy + =
tab-> recent[k type - K RECENIT;   129                            else if(k
type = = KHERE)   130 :                                  copy = c addr -
copy;   131                            /* else ktype == K SELF *l 132:
} 133:                     K UPDATE(tab- > quicktab-> recent,tab->
rhere,copy); 134:                     c addr += size; 135 136  :
if(copy < n src)     I* copy from source data *l 137:                     {
if((copy+size) > nisrc)  I* out of sync *l 138:
return-1; 139:                             if(src) 140:
{     n =(int)size; 141  :                                 fr = src+copy;
142:                                   if(tar) 143  :
{     to = tar-t; 144:
MEMCPY(to,fr,n); 145:                                    } 146:
else 147 :                                   {     r = (*writefj(VD TARGET,
(Void t*)fr, n, 148 :
tab->torg+t, disc); 149 :                                         if(r 1=
n) 150:                                                return-1; 151
:                          } 152:                                   t += n;
This is the raplacpmnt  heet 153:                             }
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155                                {     if(tab- > compress) 156
.                     copy += tab->t org - tab->n src; 157
inst = VD TARGET; 158                                      } 159
else 160                                      {      copy += tab->s org;
161                                             inst = VD SOURCE; 162:
} 163                                      for(;;) 164:
{      if(tar) 165                                             {        n =
(int)size; 166:                                                     r =
(*readf)(inst 167:
(Void t*)(tar+t), n, 168  :
copy, disc); 169:                                            } 170:
else 171  :                                          {        n
=-sizeof(tab->data); 172:
if((long)n > size; 173:
n = (int)size; 174:                                                     r =
(*readf)(inst 175:
(Void t*)tab->data,n, 176  :
copy, disc); 177  :
if(r != n) 178:
return-1; 179  :                                                         r
= (*writef)(VD TARGET, 180  :
(Voidt*)tab-: >data, n, 181  :
tab->t org-t, disc); 182:
} 183  :                                                if(r != n) 184:
return-1; 185:                                                  t -=n;:
186:                                                  if((size -n) <= 0)
187:                                                        break; 188:
copy += n; 189:                                         } 190:
} 191       :               } 192  :                    else  /* copy from
target data *1                    This is the repl~amnt sheet
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58   193                     {    copy-= n src;  194
if(copy >= t If (copy+size) >'n tar) /* out-of-sync */  195
return-1;  196                          for(;;)  /* allow for copying
overlapped data *l  197:        .                        reg long   .s, a;
198:                                 if((s = t-copy > size)  199
= size;  200:                                 if(tar)  201:
{     to =tar+t; fr =tar+copy; n =(int)s;  202:
MEMCPY(tofr,n);  203  :t += n;  204:
goto next;  205:                                 }  206  207:
/* hard read/write *1  208:                                 a =copy;  209:
for(;;)  210            :                     {     if((long)(n =
sizeof(tab->data)) > s)  211:
n = (int)s;  212:                                        r= (*readf)(VD
TARGET,  213  :
(Voidt*)tab->data, n,  214-:
a + tab->t org. disc.);  215:                                        if(r
!=.n)  216:                                              return-i;  217:
r = (*write)(VD TARGET,  218 :
(Void t*)tab- >data, n,  219 :
t + tab->t org. disc);  220 :                                       if(r !=
n)  221:                                              return -1;  222:
t += n;  223:                                        if((s-= n) <= 0)  224:
break;  225  :                                      a += n;  226:
}  227  228.:                        next:  if((size-= s) == 0)  229 *
break;                 This is the ropin t d  230e 
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} 233: 234 235 :        return O; 236:    } 237 238       #if STD C 239 :
long vdupdate(Void t* src, long n src, Void t* tar, long n tar, Vddisc t*
disc) 240:    #else 241  :    long vdupdate(src, n src, tar, n tar, disc)
242 :    Void t*           src;    I* source sting if any *J 243 :    long
n src;  /* length of src    */ 244 :    void t*           tar;    I'/
target space if any */ 245 :    long              n-tar;  /* sizeoftar 246:
Vddisc t* disc; 247:    #endif 248:    { 249 :      Table t tab; 250:
uchar  *data, magic[8]; 251':      int     n, r; 252 :      long   t, p,
window; 253:       Vdio f readf, writef; 254 255 :      if(!disc  W
Idisc->readf If (ftar && !disc->writet)) 256:               return -1; 257
:      readf = disc->readf; 258  :     writef = disc->writef; 259 260 :
/* initialize I/O buffer */ 261:       RINIT(&tab.io,disc); 262 263  :
/* check magic header *' 264:       data = (uchar*)(VDMAGIC); 265 :
for(n = 0; data[n]; ++n) 266 



267 :      if((* Vdread)(&tab.io,magic,n) ! = n)                     hs i
the r              Weet 268 :return -i;anshe 269 :      for(n -= 1; n > =0;
--n)                                   e      234*  /qx0 270 :
if(data[n] ! = magic[n])
60  271                      return-1;  272  273        /* get true target
sie*/  274        if((t = (long)(* Vdgetu)(&tab.io,0)) < 0 I I (tar && n
tar != t) )  275                return-i;  276        n tar =t;  277  278
/* get true source size *l  279        if((t = (long)(* Vdgetu)(&tab.io,0))
< 0 I I (src && n src ! = t))  280                return-1;  *281        n
src =t;  282  283        /* get window size */  284        if((window =
(long)(* Vdgetu)(&tab.io,O)) < 0)  285                return-1;  286  287
tab.compress = n src ==0 ? I; 0;  288  289        /* if we have space,
it'll be faster to unfold */  290        tab.tar = tab.src = NIL(uchar*);
291        tab.t alloc =tab.s alloc =0;  292  293        if(n tar > 0 &&
!tar && window < (long)MAXNT)  294                n = (int)window;  295
else    n =0;  296        if(n > 0 && (tab.tar =
(uchar*)malloc(n*sizeof(uchar))))  297:               tab.t alloc= 1;  298
299 :      if(n src > 0 &&  src && window < (long)MAXINT)  300:
n = (int)window;  301        else if(nsrc == 0 && window < n tar && !tar &&
HEADER(window) < (long)MAXINT)  302                n = (int)HEADER(window);
303        else    n=0; 



304      * if(n > 0 && (tab.src = (uchar*)malloc(n*sizeof(uchar)))  305
tab.s alloc =I;  306 307        for(t =0; t < n tar;) 308        {
tab.t_org = t;   l* current location in target stream *l  This is the
reOlamSnt sheet 309
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310                 if(n_src == 0)   /* data compression *1  311
{       tab.s org =0;  312  313                         if(t==0)  314
tab.n rsc = 0;  315                         else  316     -
tab.n src = HEADER(window);  317                              p= t - tab.n
src;  318 :                            if (tar)  319
tab.src = (uchar*)tar + p;  320                              else
if(tab.src)  321                               {     n = (int)tab.n src;
322                                     if(tab.tar)  323
{        data  tab.tar + tab.n tar- n;  324
memcpy((Void t*)tab.src,(Void t*)data,n)  325:
}  326:                                    else  327
{        r= (*readf)(VD TARGETtab.src,n,p,disc);  328:
if(r != n) .329 :                                                   goto
done; 330:                                    } 33i:
} 332:                        } 333:                } 334 :
else    /* data differencing *1 335:                {       tab.n src=
window; 336:                        if(t < nsrc) 337  :
if((t+window) > n src) 338:                                     p = n
src-window; 339:                              else   p =t; 



340 341  :                            tab.s org =p 342 343:
if(src) 344:                                     tab.src = (uchar*)src + p;
345  :                            else if(tab.src) 346:
{      n = (int)tab.n src; 347:                                     r=
(*readf)(VD SOURCE,tab.src,n,p,disc); 348:
if(r != n)                           This ;, the repnt   eet
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} 351                          } 352                 } 353 354
if(tar) 355:                         tab.tar = (uchar*)tar+t; 356
tab.n tar = window < (n tar-t) ? window: (n tarMt); 357 358
K INIT(tab.quick,tab.recent,tab.rhere); 359:
if(vdunfold(&tab) < 0) 360 :                     goto done; 361  :
if(!tar && tab.tar) 362                 (    p = (*writef)(VD TARGET,(Voidc
t*)tab.tar,(int)tab.n tar,t,disc); 363 :                     if(p !+
tab.n3tar) 364 :                            goto done; 365:
} 366 367:                t += tab.n tar; *368: 369 370:    done: 371:
if(tab.talloc) 372-:               free((Void t*)tab.tar); 373
if(tab.s alloc) 



374                 free((Void t*)tab.src); 375 376 :       return t; 377:
}
This is the replacement sheet
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SG             1.  In a computer, the improvement comprising:       a)
program means for producing instructions which allow       replication of a
second version of a binary file, based       on a first version, without
access to the second version.       wherein  said  instructions  comprise
the following       commands: 



a first COPY command, which identifies (i)  a            passage  in the
first version.  and (ii) a            location in the replication of the
second            version into  which the  passage is to be             a
second COPY command, which  identifies (i) a            passage in  the
replication,  and  (ii)            location in the replication into which
the            passage is to be copied; and            an ADD command,
which (i) contains a string of            characters and (ii). and
identifies a location            in the replication into which a message
indicated by the string is to be placed.       2. A method of replicating a
second version of a binary file, which is derived from a first version,
comprising the following  steps:      a)  creating a sequence of
instructions, some of which      require copving of text from a replication
of the second      version, and each or which generates a character
sequence, which, when concatenated, replicate the second      version; and
b) executing the instructions.  



3.  For a digital computer, the improvement comprising:       a) first
program means for             i) examining a first and a second file and
ii)   producing a sequence of instructions             which, when
executed, concatenate                 A) parts of the first file with
B)   parts  of  the  second  file,                 without access to the
second file,            in order to replicate the second file wherein said
instructions comprise the following commands:            a first COPY
command, which identifies (i) a            passage in the  first version,
and  (ii) a            location in the replication of the second
version into which the passage is to be            copied:            a
second COPY command, which identifies (i) a            passage in the
replication, and (ii) a 



location in the replication into which the            passage is to be
copied; and            an ADD command, which (i) contains a string of
characters and (ii), and identifies a location            in the
replication into which the string is to            be placed.       4. The
improvement according to claim 3, and further comprising  second program
means for executing the sequence of instructions, for  replicating the
second file.                     5. A method or saving a later version of a
computer file,  comprising the following steps:       a) comparing the
later version with an earlier version,       and identifying            i)
similar passages of a first type, where 



the later version is similar to the earlier            version, and similar
passages of a second            type, where the later version repeats other
passages within the later version and            ii)   difference passages,
where the later            version is different from the earlier version;
b) storing the address where each similar passage of the      first type
occurs in the earlier version and storing the      address where each
similar passage of the second type      occurs in the later version; and
c) storing each difference passage, together with the      address of its
occurrence in the later version.       6.  A process of information
replication,  comprising the  following steps:      a) finding, at a first
site,           i) similarities and           ii)  differences      between
a first file and a second file;      b)  maintaining, at a second site, a
copy of the first      file:   



70         c) transmitting the following to the second site:            1)
locations of the similarities,           ii) the differences themselves, in
encrypted            form, together with references to passages in
the second file, which are usable for de-            cryption of the
passages, and           iii) information to enable replication of the
second file, based on (c) (i), (c) (ii), and the          second file.
7.  A method of updating an old version of a file into a new  version,
comprising the following steps      a) receiving instructions which order
one or more of the      following to occur :          i) copying a
specified part of the old version into a          specified location of the
new version;          ii) copying a specified part of the new version into
a          specified location of the new version; and  



iii) adding specified bytes to a specified location in the          new
version; and     b) executing the instructions.         8. A system for
generating data indicative of differences  between first and second
versions of a file, comprising:        a)   means  for deriving  a sequence
comprising  the        following instructions:             i)   a COPY
instruction  which orders  that                                        71
characters be selectively copied from                 A) a source location
in either the                 first or second version, to
B)  a destination location in the                 second version; and
ii)   an ADD instruction which orders that            specified characters
be added to specified            locations in the second version.    



9.  Improvement according to claim 1, wherein the string  associated with
the ADD command comprises binary numbers obtained  by EX-ORing (1) binary
representations of data to be sent with (2)  binary representations of text
contained within the first version,  and the ADD command identifies the
location of said text.        10.  Process according to claim 6, wherein
the de-cryption is performed by EX-ORing each difference, in encrypted
form, with one  of said passages.    


