; e3enhn\ 6Th19 FEB 2003 DI FFERENCE EXTRACTI ON BETWEEN TWO VERSI -

DATA- TABLES CONT REFERENCES FI ELD OF THE | NVENTI O\I% & EE 2003
i nvention rel at e%%m\ﬂm ‘o updati ng conputer prograns. BACKGROUND COF
THE | NVENTI ON s ever increasing use of renote comrunication and in
particul ar the |nter€®®hew applicatiens have been introduced such as

commercial trade over the Internet, electronic supermarkets, distribution
of conputer products over the Internet, and others. Both the popularity and
availability of acgcess h r o. u raged not
only the distri Egﬁ@ﬁgkomcgﬁoél égmgi%§ S%ﬁ§g§‘ﬁ§ of the
product under q ' f ' ' | the I nternet
i nfra-structur e%%?%?#gﬁ?oﬁgﬂgm%mfngﬁm'@n%@@%r ams, an old
programis installed at a renote client site and is subject to be upgraded
to a new progran) j 5 where the latter includes sone nodifications as
conpared to the old program In order to carry out the update at the renote
client site (through the network), the provider should, preferably,
generate a difference result representative of the difference between the
ol d prograrg@EDIOF TEE PNYENTIONNd send the resulting file through the
Internet to the renote client site. The client, in - 20 turn, invokes
appropriate utility, which incorporates the differences in the old program
t her eby gener at i d§1s inventien relaiengenealbiioapdating kemputerprogiangs. The
specified procedure carries the obvious advantages in that on the one hand,
the provider does not need to be present at the client site and, on the

ot her hand, only 1 9 FEB 2003 -2 the difference result and not the
entire nemu£rgg£an1is sent _to the client. Assum ng, for exanple, that a
nodi fi ed OBAEKGROVNRADE THEINEYENTIQNavai | abl e from M crosoft I nc USA)
shoul d be sent to clients, since the conpressed size of prograns of the
package 6ccupi esMiliribesvenvingeeasipgaise efrrgmote eemanumieationaand gpartigular the

rel atively .l ow through of the Internet,and the bottl eneck of, the npdem
thr oughput THieTGangh AiRtcatiops B ek apEedfRd shof oS Gopmapeial tadel aves i, 1
under stand thiihes, "L’ SipebAiIGRL | diSuBMloR?6H WinblteP HBab8S BRLYHhE ! S

practical |

Internet, and others.
Both the popularity and availability of access to the Internet for common
10 users have encouraged not only the distribution of products, but also the upgrade
and update of the product under question from a remote site, using, to this end, the
Internet infra-structure.

Turning to a specific example of computer programs, an old program is

installed at a remote client site and is subject to be upgraded to a new program,
15 where the latter includes some modifications as compared to the old program.

In order to carry out the update at the remote client site (through the
network), the provider should, preferably, generate a difference result
representative of the difference between the old program and the new program, and
send the resulting file through the Internet to the remote client site. The client, in

20 turn, invokes appropriate utility, which incorporates the differences in the old
program, thereby generating the desired new program at the client site. The
specified procedure carries the obvious advantages in that on the one hand, the

provider does not need to be present at the client site and, on the other hand, only

ATV
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I nfeasible. Normally, the volume of the difference result is si gtlgg IcFE;B 2ng3
smal | er than that of the raw new program and, accordingly, sendi n

difference result data rather than the entire new program is nore
efficient. This notw thstanding, and as will be explained in greater detail
bel ow, applying known per se file differznce applications (such as
techniques utilized by diff utilities of the UNI X operating systens or a

im | di f.f L|i f.fh L. f FSF) i ~
2 i 11 er ente diberined Bl SRR BHET bV oRa e S 51353?4@ AR |y
fer _ B _ A S
hat ver e 1ok EUTREH T o THOGERADRted CoT o Kok RN AV, bR

program aMickRbR RW USAYSshoutd Yedsent ficlien@NBie he SbfipRisesd %mg re
few new instructions are inserted and few others are deleted 1 n order to

bei ng abouprdgremsefthe papkage Gerupies tén$ DE Megaebytes und, fetlverasonsideriog the
program and the new programw ||l not _only reveal the inserted and del eted

i nst ructy offjativaly lawms dhequghprbnf the: Intesnethard jthepbotflengskoofcothgi modem cal |
functions, ,reference . to data and possi bly others.(referred to

col | ecti veﬂkffm@g’qt@f thecla «?HSRF@EM agg'@éﬁqugga@p ‘P%Slf)’o\fv)‘s frfcte understand,; e
specify a r e ) i a tdhe .
The latter a?iggae%%@giﬁ Sthnéygéutgl@eﬁggelp%%%kge@hg% 'lcd())éoﬁetéwg Iéllf:tltgt Hga[%msi%%

i nstructi ofiffexdihle. added and others deleted. It is inportant to note that
the reference entries that are nodified are not those that were inserted,
and obvi ously ndlormiatlyetheheslunes of ded differente résultt is sigaiicantlp smiallenitiyarpne

new entry nmay result in the plurality of altered reference entries which
wi |1 natQr that pfdhe raw| rew dyogram gaddaeqardingly seading onlydthenditistency result

inflate it | yre. 9 F E ~ 2003 -3 It.i di ngly . iat ed that

despi te t hiatdeherithn Hhe eafis, BEWohtRRERn i Tl THEeB) bR BB AP |
limt hg: ot i e gl ' Lati T.

brobl em | <20 RN B lekplihod it GicptefTSRER Beloh® aBblylfy oldi By (T T

G ossary bdiffetencet Agilications (5w dg eecHnideesautilizal BN diffthtilittess gPHRCUNIX

updates in the manner specified. There is accordingly a need in the art to
provi de fopperating sysiemstortaosimilaridiff wiility of ¢keiGNU prejeghfront ESF) in ender taer

| f diff { | | d ,
Corpar otf « BRTEcot GIERGHRY £ BYCET ghe SBORGHETa ARG il BFUrPPE Ry ¢
The proposgg.faf) résﬁ%tk'?r?faqﬂaftﬂrcgyf‘a&%@?ﬁldun? FRRLA, G9LA e'lﬂﬁh fighs MYt not
limted to, INcrenental Software updates and versi on contror TRere 1's yet

anot her neféré inttdtcedttot the sldVrdgrdrar (i oraér i paidrate bl MW Gropat) dresul t
in significantly smaller volunes of difference results between old data

t abl es andVvesifesat Bhusaibprsider, $oexasgpley an Thé prograin wherefew newansfrugfionser ns,

some of which, are ¢on tional and,qthers haye been cqined; za Data Table -
a table of 2Eninsered and dawaticrs ot delgted: iy arer 4p Ameralqu} the Jicys PEORIAB

| ncl udeg, el fifferefRs festitt ¥EHn' thie 31d FIEERT 2R The'RiW program will not only

reveal the inserted and deleted instructions, but also all those entries that jump,
jump on condition, call functions, reference to data and possibly others (referred to,
collectively, as reference entries — see glossary below) which, by nature, specify a
target address (reference) as an integral part of the command. The latter addresses
25 may have been changed due to the fact that some instructions were added and
others deleted. It is important to note that the reference entries that are modified
are not those that were inserted, and obviously not those that were deleted. In fact,
insertion of only one new entry may result in the plurality of altered reference
entries which will naturally be reflected in the difference result and obviously will

30 inflate its volume.



that contains data; 2s Address - a nunber which is uniquely as
single entry by which that entry is accessed; In the follow ngm@fﬁﬁzgﬂ:’a

the ternms entry and address are occasionally used interchangeably. ~gF
E B 2003 -4 Reference- a part of the data appearing in an entry in the data
table which is used to refer to some otder entry fromthe sane data table.
A reference can be either an address or a nunber used to conpute an

anirios s Labelt 5 GrorfeliBpisrie afi Rei€oRier DR MfanRCadie M, °

anot her e : A qr le -
2 Gat e t aby NS BSRIFARR 5 DOBONE 1} VR HR; BEERRihe PCARaER
(possi bly felaivelenaige. sSThe)sage poblemgBnencduateted div sthémappsiiationgrwhieht i on
of a new data table). Insofar as renote update is concerned, it is

normal |y, employuddia tahles eedSlassary bejow) shattare structiuoed like a prograni and aren
networ k such. as the Interﬂ‘et. It shou]d be noted that whilst for
conveni encibjgct&q ypdatgs i thegmapner specieder i pti on focusés predomi nately on

the Internet, t invention i.s b . 0 . .S 4=S. speci fic.
exanple. As an @53@@&@%&%& 3 éﬁ@l%@ﬁ%ﬁ%&éﬁ%ﬁ@@%& eé’hélFBg&’é? ‘gﬁ]tcner as
a | oaded r i rrgfﬁ? - s Tl IS

exanpl e, g{ﬁ’??ireggmg?g I dllsw 5@@%&%? n‘;emlluﬁg% fdl?gtalfﬁ‘oﬁghgﬁ‘ r§[: uztspﬂr)é(;tgv;\ﬁreglllr)n%1%i t he
i ndi vi dual pbatang! & mesv YFograngs, bis tdvenpared temithérss rkipwmneckighedaior

el ements of a prpgf am may contain addresses to other instructions or data
el ement s amgtomypdishingar recer aesulencBse  [Bwphsedefioobnisesusefil fer derimatsed by
a process of disassenhly applied . on the programor, .if given, by, anal yzing
a rel ocHt i pplicapes m@@ﬁgdgvﬂl@%%uﬁgm@nﬁg@gp offyars hRAaiéh 4l eteih; 23
create theg&nté{lot her exanple of a data table is a group of inter-Iinked
data records 'stored in an array of bytes where records contain addresses of

ot her data recofggre i\'ﬂj{%t hRGRE nédd ihdeapcepisvidedof Ae effftierithi6l Whieh hdlid out
in the array are known, and the anal ysis and deconposition of such array is

possi bl e. B8ult in significantly smaller volumes of difference results between old data tables

and new data tables.

15
GLOSSARY:
There follows a glossary of terms, some of which are conventional and
others have been coined:
20
Data Table - a table of entries, each may have a different size;
Entry - a data table includes entries, each of which is an addressable unit
that contains data;
25

Address - a number which is uniquely assigned to a single entry by which
that entry is accessed; In the following description, the terms entry and address are

occasionally used interchangeably.



19 F E B 2003 -s AOd program- an exanple of old data table: a,iogg%i Qoéﬁg
portion of a progran) that is to be updated so as to generate a S 3n
(or portion of a program. It should be further noted that reference to the
old programand the new 5 programis nmade for conveni ence of explanation
only, and enconpasses inter alia the ugg‘gg_de of the old programto the new
program (e.g. due to an upgrade in versions), nodifications of the old
programto the new program (e.g. due to corrections of bugs in the old
program, and chRgfefernges raqmrhoflghesdatmappqarmgrmmnmt@) getherdbt @ dable pulsishb| y
di fferent) .,new progr to SUVMARY OF THE | NVENTI ON For conveni ence of

expl anat i ordS “tSFFE“? gﬁfghn}(? semeOthesentp famthensang datniadle. A yefepensercan be

exanpl e of er, progr ..IThe invention is by ng nea boupd, by,this
part1cul ar AR dddieS) SHE ppmtie wOUER: sSonlh O e B e it ot

di fference blob programnormally results in
a relati Vel:gﬁé%g%%ﬁ@ggd gg@%&@%@@n{}ﬁég nodi fi cations that were
introduced to the old program (in order to generate the new progran) are
very few. The present invention is based on the observation that the

rel atively | ar gdabiele asf ahstractindtntion nfan ensgpmihich ismeferrashby arother entry of
alterations, of referen in referepce entries as a result of other newy

i nserted erﬂ‘?ﬁ%edﬁfﬁj@%%wg}&’ BCher e del eted). On the basis of this
observation, the invention ains at generating a nodified old programand a
nodi fi ed new program wherein the difference in references in correspondi ng

entries in sai d HgMHARFTHHS - AR AR @ ngﬁfiﬁ;ﬂb&ﬁ%ﬁgﬁ?%@%th‘% id 1o Uptlated

reflected as invariant entri ew progra

net effaqgt (pesdiblgtirérerenivtasitenio aeicsanrete anvidw dard Rdla\eapdrtien B Adved
ol d program and the nodified new progran), will not appear in the

di f f er ence dasgubble).t Hosefy asagmsitegpdate isiconcemedoptpisrratmallya altbovgnmiobnal

di ff | t.. obt ai ned [ hi therto .k t echni : 19 FEB
2003 6 AcCHERHAEIS) FoPRBUIE] HERE o GURBEAHER TEOHON BN B CSoHSFEL 15 o

compact di faf,6NEE fofS kot NGhNEeRr WbnoLleRLO 88 AR d NN, A ORI EAT

program including reterence e ontain erenc

ot her entrifdgused prédorRir@ElfBn tHeeinbathé&tO theCiaWBhiioh MObY A6 MHEARSbAIndSby &is
scanning the old program and for substantially each reference entry perform
st eps t hat specificcaxanm(ply. repl aci ng the reference of said entry by a distinct
| abel mark, whereby a nodified old programis generated; (b) scanning the
new program and for substantially each reference entry perform steps that

include: (i) rep | referen I | St Nc

mark. wher cby a ModherRabblg (siRaRoR vf dheEPiabie ofieh Skl d BB,
di fference pgrogtinh ininhddhineieheth6iSCor ¥ &1 exdtikdtielflly. B thisesdmpRl enimdidreed
ol d program and nodi fi ed new program The invention further provides fox a
met hod for ipdividualinmaghime instiactionsofithe progrpmogr taaindividial dapeslemants usedew
program each programincluding reference entries that contain reference
that -ref28r 2HthSUMeEra@htries in the program the nmethod conprising the steps

compact  di 11 er ongetp@ibf{ind R st I b FOERH Sttt i s
and a nodi fi:n%{u& sRIr QA Blerrichls W&@ir?%arﬂ@&aé’F ERR8K. S‘ﬁbﬁz%f’éﬁﬁe.)v can be

substantially each reference entry per m steps that inc

r ﬁpl acid_n]g_ tdéae1stgd dyyeacproetsss of dlisastdigblpyapplidd oh sthee edglaabedr, iR glvenybgr eby
the nodified o
analyzing a relocation table attached to executable programs by link-editors that

25 create them,

Another example of a data table is a group of inter-linked data records
stored in an array of bytes where records contain addresses of other data records.
The format of the records and the way they are laid out in the array are known, and
the analysis and decomposition of such array is possible.

30



19 FEB 2003 programis generated; (c) reconstituting the nodifidddnpy 2[][]d3
programutilizing at | east said conpact difference result and said nodifie
old program said nodified new programis differed from said new program at

| east in that substantially each reference entry in said new programis
replaced in said nodified new program bysa distinct |abel mark; (d)
reconstituting said new programutilizing directly or indirectly at |east

sai d conpact di I@ﬁence result and said to nodifjed new program Still
further, the invemt PERETSIbvi desxanaplepinaldndaatiableyarprogramg(cs pastipacef a

di ff I d h..
ncl udi ng. HEPEamL B 9 58 uRlfedl it .0 sPfraf o den e fe o KtBnHe e
entries in Igrgﬁ%déﬁ)f program the nmethod conprising the steps of: (a)

[

generating ‘a ied old programutilizing at |east said old program (b)

generating a noditfshedldbw Mfther Adledithhi Féfiendd td BRSbid g& aRfi OBk By Sai d
nodi fi ed old program and nodi fi ed new zo program have at Teast the

fol | owi ng giragewnés nsadecfor conyerserret efiriphdriayion anly, rantlegrrnaepdssesaimtentliy i n
said old p(rstggr amthat \is different than corresponding entry in said new
pr ogr am dudhg dingsads ef ithe ©ld peegram txtheonew: pragrany (pgoaiue tr anHipgradeidnti on

25 oL veen i, SBARABT Y B ALSRR ook b b sEs. A o
e L R e A T

2003 g VYedecHmd (diﬁifpostshﬂyidiﬁﬁeﬁtbﬁawﬁfr@gﬂaﬁﬁs for a nmethod for perform ng an
update in an old programso as to generate a new program each program

including reference entries that contain reference that refer to other
entries in the program the nmethod conprising the steps of (a) receiving
data that includes a conpact difference result; said conpact difference

result was SEMEVRARY OF THE INVENTION ed ol d program and a nodi fi ed new
program (b) generating a nodified old programutilizing at |east said old

program (c) recReséorivenich@e df eRplahattsh, HRMnvEREGIRTY ddsttibéd Matlffefenky 16
indirectly at |least said nodified old programand said is conpact

di f f er ence a speific examplaroficdmputenprbgrarogyr Bm mvedntion isf by cionmaeans boumdbhave
at least the,foll.ow ng chafacteristics: (i) substantially each reference in
an entry i nERAUEE g?‘%}BP that is different than corresponding 20 entry

in said new prog e i i 1] j f r t he
o2 o Pr 0SS PusiR LSRR Kb o8 NGB GRS h
i nvari ant Lﬁ‘ogfﬁﬁl @8d 4 fie ogﬁiﬂ ASAANY fbuBS i hqelativeRAlAgéafidung bfHate,and
25 nodi fied new prograns; (d) reconstituting said new programutilizing
direct |y orevendifr thet npdificdtioas tthataivere: intpadicediit6 fthe eold eprogsamt (imnetdenita
m)difiednewprogrmSD ~ 9 F E B 2Q03 . ..
generate the new program) are very few. The present invention is based on the
observation that the relatively large size of the difference result stems from the
20 alterations of reference in reference entries as a result of other newly inserted
entries (and/or entries that were deleted).
On the basis of this observation, the invention aims at generating a modified
old program and a modified new program, wherein the difference in references in
corresponding entries in said new and old programs as explained above, will be
25 reflected as invariant entries in the modified old and new programs. The net effect
is that the invariant reference entries (between the modified old program and the
modified new program), will not appear in the difference result, thereby reducing
its size as compared to a conventional difference result obtained by using hitherto

known techniques.



-9 According to another aspect, the invention provides for a sﬂs?arFEB 2003
generating a conpact difference result between an old program and a new
program each programincluding reference entries that contain reference
that refer to other entries in the program the system conprising a
processi ng device s capable of ' (a) s_g%n_[li ng the old program and for
substantially each reference entry performsteps that include: (i)
replacing the reference of said entry by a distinct |abel mark, whereby a
modi fi ed ol d prodwaardinglyeibeainsention) pEavides dgrt aemsthods {oy rganesating o

bstanti al | . Lef t f t that include; (i
Fep act ng. EPRSY BitETeRce o Retedhy ap 1T BiEm. An b SV arRe e el o
o ) . ) . erm 't
G111 21 g BoeBpP Ry RAABRES Hfttes Uik SERANT LRIt iohel B inGes
modi fied neyiries 99 Hidproprath! tHehelRyd conifrisinganE iskipsyfovi des for a system

for performng an update ih zo an old programso as to generate a new
program s each @)ogcanningctheli oy rprbgraemcandntfor esulistattiatignteath ref erence
that refer to other entries in the program the system conprising a
processi ng devi ce refprence entry (nerformceeps thatdagladehat i ncl udes a conpact
difference result; zs said conp ctﬁ%jfferen e r%sult S gener at ed
utilizing a nodifi @) ol@PREBYE dRearderEnesqiofi e né’\ﬁtrﬁ\rl\%gr (b) scanni ng

the ol d program and f oy. S iall fer .ent ry,perform steps
that include: (i) repléﬁt?‘ﬁ% ﬁ%)e%t]r %aég’eﬁg@&éﬁs% gﬂéﬁiﬁﬁ@ yda so distinct
| abel mark, whereby t ggﬁ%ﬁg g@néi‘bﬁd; 10 F E B 2003 programis generated;
(c) reconstituting th dif new programutilizing at |east said conpact

differefge resh) seanning tharonkwi pebgrhsh pmeprem swisstahtiallyi fdaed new program
is differed fromsaid 5 new programat |east in that substantially each'
reference entry i nrefarencaentryrpegfoam steps Bataselyden said nodifi ed new

rogram by a distinct |abgel.mrk; reconstituting said new program
Eti Igi zi ngydi rect| y('gr i‘i?Hfatcé‘Eﬁ |t§1ea§-gt)p5e?{gqe | cﬁa@orﬁ‘g‘a't alﬁ'l % e_reﬁcegr esul t
and said to nodified ”&ﬂiﬁto%@d{r@gr gﬂy&gﬁtgglﬁ{{%ﬁg& PLOVI des for a

system for generating a conpac cer ween an ol d program
and a new program eachopf#fifBehdialeddi ng reference entries that contain
reference that refer to other éntries in the 15 program the system

conpri siing a p(ocessgaprating aid adiffletencef réailt grilexing i digecalynmati fi ed ol d
programutilizing at |east said old program. (b) generati n%,a nodi fi ed new
program utilizing #directlyatslgast -‘r’f’édvnmfbgﬁﬁrﬁlds@ioﬂr%cﬂqdi Bdined program and
nodi fi ed new 20 program have at |east the follow ng characteristics: (1)
substantially each™FPERIPEHER i n an ent ry in said old programthat is
different than corresponding entry in said new programdue to delete/insert
nodi fications that formpart of the transition

The invention further provides for a method for performing an update in an

2¢ old program so as to generate a new program; each program including reference
entries that contain reference that refer to other entries in the program; the

method comprising the steps of:

(a) receiving data that includes a compact difference result;
25 said compact difference result was generated utilizing a
modified old program and a modified new program;
(b) scanning the old program and for substantially each
reference entry perform steps that include:
(i) replacing the reference of said entry by a
30 distinct label mark, whereby the modified old



2s between said old program and new programare reflected as i Qvgr 2[]d[]3
references in the corresponding entries in said nodified old and nodifie
new prograns; (c) generating said conpact difference result utilizing at

| east 30 said nodified new program and nodi fied ol d program 19 FEB
2003 -11 Still further, the invention prpuides for a systemfor performng
an update in an old programso as to generate a new program each program
including reference entries that contain reference that refer to other
entries in the progr ampr%grflﬂbm%?g?’atﬁ‘gorrpri sing a processing device capabl e
of : ' (a)receiyhn i.ncl I ult;said
conpact di ffereﬁ e9$%ﬁ¥&g%ﬁggﬁgﬁ§?@dﬂﬁvg%gﬁ%qgtfrirléij{lg{hggle(%?% program and
a nodi fied new progéAa EempRtI ANERKES TeduliOshd | ©dohtbdifiedr drutilizing at
| east said ol dprogram (c)reconstituting a nodified new programutilizing
directly orindirectprogeam] sark nsaliflednewlpregramh ds difégedframndaddi dconmpact
difference result; said nodified old program andlsnodified new program have
at | east 5the fol | owheRjaHagEm tileastcia: thai subganidally flach rsferencef er ence in

an entry in saidold programthat is dif.ferent fhan.correspgndi ngentry in
sai d new program du@{)%ﬂﬂ@qét’é?WHE‘&r%Hﬁa?ﬁ?ﬁ 1”0?@8%%‘$%Fgrqﬁ"bart of the
transitionbetween s -o%rr]z%% PL RIS i’dg)gl RaYk:Program arerefl ected as

| hecorre |

i nvariant referenc sponding entries in said nodified old
andnodi fied newdyr oGeasmstitstingl) Jaff ORSY | 1ol Al %@i‘lﬁir@“ﬂiﬁ’é&wa& utilizing
directly orindiréectly at |east said conpaCt difference result and

sai drodi fi ed new prglireotly etledstrsaib comphet differohcorequivendesaidor a net hod
for generating a conpact 3o difference result between an old data table and
a new datta tabl e; e@edifipd rew program.19 FEB 2003 -12 incl udi ng reference
entries that contain reference that refer to other entries in the data

tabl e; the nethod conprising the steps of (a) scanning the old data table

d f bst antq - : ' ot (1

oot no-ne-r S0} DUBRCR BOGRERF P M R RARE B ik Ay

nodi fi ed ol diffteéncd addudt betvaencstotd prof@ans aadni new f]ﬁ‘ogﬁmﬂéhaht}ﬂ'b%ﬁnﬁnd
|

for substantially each reference entry performsteps that include:

repl aci ng tinsludingreferencefendriesithah coptabnredengnge ithattreferiol othar kntrigsdndhy a
nmodi fi ed new data table i enerated;, {e 2nerating said difference result
utilizing dpmmyh%ﬁ'micﬂmﬁr pt}sxgg%peegg%s ‘gﬁi d nodified old data table and
nodified 1 s nepw.d | e . e Lavent.i i . for a method
for perform ng gr? f%%g{'agﬁ naéﬁlgd&ﬁgxoé{gaw&a%gﬁgl gghg{s}{g g{ ig)ée/érsl‘g(r?sg{c{e a new data
tabl e; each data taBj®ploBedidi ng reference entries that contain reference
that refer to other entries 1n the data table; the nethod conprising the
steps of 20 (a)(becgEneratmgdatmodifiet neve pueigrann utitizireg at dédst sashce result;

abl o and a. modi f| cHOWGOEER SHOMEING) CUAEY AHTGTIEIEN  abl ¢ and -
f b iall f eRS LN i nclude: (i
ropl aci rih theref er kran s RRF i luis bORLRRES "o " wher eby 1 he

modi fied ol d data tg@l € JubsQBNSNRath réflercRCiANS lehtty! Mosdife nodified new
data table utilizing“at |east

old program that is different than corresponding
entry in said new program due to delete/insert
modifications that form part of the transition

25 between said old program and new program are
reflected as invariant references in the
corresponding entries in said modified old and
modified new programs;

(¢) generating said compact difference result utilizing at least

30 said modified new program and modified old program.



1 0 F E B 2003 -13 said conpact difference result and said modi f|i @dF@IR 2003
data table; said nodified new data table is differed fromsaid new data
table at least in that substantially each reference entry in said new data
table is replaced in said nodified new data table by a distinct |abel mark;
(d) reconstituting said new data table_uytilizing directly or indirectly at

| east said conpact difference result and said nodified new data table. to
The invention further provides for a nethod for generating a conpact
difference result between an old data table and a new data table; each data
tabl e including reference entries that contain reference that refer to
other entries in the data table; the nethod conprising the steps of (a)
generating a | furgfd : : sHbhd Fdrzid i Qo = dat a
table; (b) geggrgeati ngr’gldh(rém1 ?‘%’Iﬁlemﬁlgg% gdrtzd alglgte}%tgtttoﬁﬁgﬁ?gﬂé?g F%?g?hgéﬁd new
dat a tabl egn sgil dorivegrhi €6 & o dednRratebhenewdpropdarht eshcheptshabm ihdinpave
at least the follow ng characteristics: (i) substantially each reference in
an entrys i refence eftrivisdhatatentaindeferchat that rdfefrfte otindr driteias ¢ theempgrating
entry in said new data {able due to delete/insert nodifications that form
part of thiheinethed compriangthesteps @fol d data table and new data table are
reflected as invariant references in the 2s corresponding entries in said
nodi fied old and nodi fied new data tables; (c) generating said conpact

di fference resght I in%l [ LEd .abl e and
nodified old d parét’ga%wé@ gﬁtgaflmgtgﬁ;élﬁlg%@pfg%ggésﬂ ?ggé}gmrfég?%%é{’f or performng
an update in an ol ghidatcangsact alifferéieafesult waoQeptated il @ table; each
data tabl e including reference 19 FEB 2003 - 1a. entries that contain
referenme that refmodiftedoldprognamiaxsl a madifiedinew pregtam; t he net hod
conprising the steps of, (a) receiving data that .i ncl udes a conpact

di fference res(t geperating madied eld peograveutilizing at {aast spideldt ed
‘utilizing a nodified old data table and a nodified new data table; (b)
generating a nodi fPO& PP data table utilizing at |east said old data

gener ast said ol d data
or i nai bt |y 80 Fecoliiide MERlGdifiGa ARl AR TRIBIAE RO aet T

di fference result;inglitedtlyodi fleast aid deddifiedbbld p idndedaitew data tabl e
have at |east the follow n% characteristics: (i) substantially each
referente in an en¢omppet ddferenes sesnlyagaid ified mdd progeAmfandent t han

correspondi ng modified new program have at least the following

characteristics:
(i) substantially each reference in an entry in said
old program that is different than corresponding
26 entry in said new program due to delete/inset
modifications that form part of the transition
between said old program and new program are
reflected as invariant references in the
corresponding entries in said modified old and
25 modified new programs;
(d) reconstituting said new program utilizing directly or
indirectly at least said compact difference result and said

modified new program.

30



entry in said new data table due to delete/inset nodifications tTgt FE)BnQ[]UB
part of the transition between said old data table and new data bl e are
reflected as invariant references in the zo corresponding entries in said
nodi fied old and nodified new data tables; (d) reconstituting said new data
table utilizing directly or indirectl y_aé_l east said conpact difference
result and said nodified new data table.” 25 The invention further provides
for a systemfor generating a conpact difference result between an old data
tabl e and a nevagardingahy exnotlaerh aspach, thhlisventtonudiroyidesf fareacsystemr fors

that contain reference that .Iﬁer to othery entries in the datarﬁébl e; the
system coﬁ????ﬁ@gaaﬁ%i‘ﬁ@eﬂ@?ﬁ%é“&‘ pBsiweess an 9lds cRIOSTHY Mt oREWdat a

el uder - PEOgRREEAR, bRl ER T aig ARRREE Ealld Wl ol REERAL By, 1,
a di stinct rdfaped oferkentBE it tie prodrdi; itRe s?it_@mdé’&ﬁggigﬁﬂg‘re% ?Fo&@é’iﬁé YeGtbe (D)

scanning the new data table and for substantially erence-entry

per form st epsalfléaf: i nclude: ' (i) replacing the reference of said entry by
a distinct |abel mark, whereby a nodified new data table is generated; (c)
gener ati ng sai ¢a)xi scaaning e¢heexld t pragrimziang dor esubspangiallyndiackct |y at to

| east said nodified old data table and nodified new data table. Still
further, the invenf?fgﬁ%e&ﬂt%ﬁeﬁfwétc@)“l&lﬂ"grﬁ‘?lb‘ﬂeberform' ng an update in an

old data table so Zﬁ toq%inerat a nfw dat a £ abl e n([?ac data tabl e
i ncl udi ng ref er enc&Vent P PRt JAIAFTES [ SR MDY, d er to ot her

entries in the data t Hof e ripSi r ssing device
capabl e of (a) recei v?ﬁ%ﬁggﬂt Zla?ﬁlztrﬁ%ﬁ%%l%g?ﬁ; &in’%ggt&-‘ |1Eb?§rence resul t;

sai d cofpact differencprogeamlis geasrayetier ated utilizing a nodified old data
table and a nodi fied new data table; (b) scanning the old data table and
for substanti alby scashingfthbeencw arogsanpearidriorsselpstantiedly isachude: (i)
replacing the referepce of said entry a distinct |abel mark, whereby the

by

modi fied ol d data felsrenceeniBnReHoRR Steps thatdpelide; ¢ uting the nodified new
data table utilizi at 2 saj i ffer result and said
modi fied ol d data 4Hbl eféng‘ﬁégrr@m fﬁegedg‘g‘!é%ao?atsgﬂa W @ frered from said
new data table at |easyjstiict Nabel Yhakanvhélcby 8agtbdifiber g&ee entry in said
new data table is replaced in said nodified new data table by a distinct

| abel magk; 30 (d) recprogramuisigepesded] new data table utilizing directly or
19 FEB 2Q03 -16 indirectly at | east said conpact difference result and said
modi fi ed new dé€ha t Bsneratipg saidediffersacy et nEHzingo dirgeldy a5y ingirggidy & f or

generating a compagl, diiLernGted St rbehih 458 hoRieRlhelbghaR! © and a new

Still further, the invention provides for a system for performing an update in
20 an old program so as to generate a new program; each program including
reference entries that contain reference that refer to other entries in the program;

the system comprising a processing device capable of :

(a) receiving data that includes a compact difference result;
25 said compact difference result was generated utilizing a
modified old program and a modified new program;
(b) scanning the old program and for substantially each
reference entry perform steps that include:
(i) replacing the reference of said entry by a

30 distinct label mark, whereby the modified old



s including reference entries that contain reference that refer to other

entries in the data table; the system conprising a processing
capable of (a) generating a nodified old data table utili zi ng1;$\ff§?%t209§i d

old data table; (b) generating a nodified new data table utilizing at |east
said lo new data table, said nodified aljg data table and nodified new data
tabl e have at | east the followi ng characteristics: (i) substantially each
reference in an entry in said old data table that is different than
correspondi ng entry i rPEOZrAMISgeRRAtedi abl e due to deletel/insert 1s

and new dat a t 1 despei8fnk Be ey arolar AR et 77 T
correspondi ng entrigs idanzégcg_ ??ﬁéféﬁ&d reduflt 2k | fi6di &iat a tables; 20
iffe

(c) generating said conpa rence result utiTizing at |east said

nodi fied new data padgranansaidogiodifect fw peddrant ’bdieferethfohiyAigt i on provi des
for a systemfor performng an update in an old data table so as to

gener at es a new dat aewaptegrannah lehst an tthitt substaritiadlyngachetefeesroe zs entri es
that contain reference that refer to other entries in the data table; the
syst em conpri si ng 8Dy dRs3id ngWREpgEam dnraiacedan seid modifeed ney dat a t hat

i ncludes a conpact _differegnce . ,esult, said conpact difference result was
generated utili zi nar%grggl ﬁ%d? fi}SﬁBc aheldaf“g(’t abl e and a nodified new data

t abl e; 1 9 FEB 2003~ {53 ' g%‘i“ ed gl d: ble utilizing
at |east said g@d dg%gntgiéﬁ#)élgg?g@ ?Ig(%ﬁ)srta tuti ﬁgﬁg‘"gogfrg?{ég ﬁgw data table
utilizing directlyifdirédilyi Ge¢édsy said ¢stapactsdifféremed fosell RIddsgldt a tabl e and
said s conpact difference result; said nodified old data table and nodified

new dat g t abl e havenadifiedastw progréml | owi ng characteristics: (i)
substantially each reference in an entry in said old data table that is
different than corresponding to entry in said new data table due to

oFabat "o BRIERRRS shity BRI B 8L bl TN Sabb Ao b ESBRREL
the correspoffelieRge B4l BetwBerd %h%l@“ﬂié{)%&% Qe 2w ?raga%hf;' @&hﬂ@y& rﬁha

tables; (d) reconstituting said new table utilizing directl

i ndi rect | y imtludimgsefaande entrpscthatdcdiftsinasforenasthat referite athtbr entiiés mdtheew
data table. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS In order to understand the
i nvent i dh RAABTEBYL dbe SYHAM €OmAYISIHE arpeesingodevicacanaile pEe, a preferred

enbodi mrent w || _now be describe y of non-J.i.mti xanpl e only, with
reference to t (& a%m%%ianﬁl%ﬂgwbﬁﬁgﬁ’%r%mi ¢ _Znggqtr]%aq S na)schemati c
illustration of a %ﬁgﬂﬁ%ﬁnpf operation according to 2s one enbodi nent of
the invention; Fig. shows ’exenpl ary ol d and new prograns and the various

i nterimresul t §b} hedneritin Q’Iﬂid@ﬁ‘ﬂe@heﬁ@?ﬂ iriYg Gtikzingcidess @fidoperation of
Figl; and Fi gf( )Sh;gi an egenpl ary data %:re, prese%ted in the form of

graph whi ch i s subjnewt pragrair; Saidemodifiedtald program andiowshifiedoewn t h t he
| nvent| %‘ ' program have at least the following characteristics:
() substantially each reference in an entry in said
old program that is different than corresponding
entry in said new program due to delete/insert
modifications that form part of the transition
25 between said old program and new program are
reflected as invariant references in the
corresponding entries in said modified old and
modified new programs;
(c) generating said compact difference result utilizing at least

30 said modified new program and modified old program.



19 F E B 2003 -18 DETAI LED DESCRI PTI ON OF A PREFERRED EMBQODI MENT I@[FIEB 2903
nodul e (10) represents the sequence of operations perforned e.g at

provi der site, for generating the difference result according to one

enbodi nent of the invention. The sequence of operation will now be

described wth reference to exenplary ng_and new prograns (Fig. 2). It
shoul d be noted that the specified sequé ce of operations nmay be carried

out at any known per se platformincluding, but not limted to, a
conventional P.C., a conputer network, etc., all as known per se. to Thus,

Casy and® any Sl StheRahe ientpe prevides foa sy ameop bertorming ahaipdate in' |
' : | i ! Y. P2 .
oo v olEBrofdf o W SR 4 How ietatfl: nchZpelBN i ellahide 1oV

of modi fi catfeittedntAEPHE: eendagl %éf@rehla‘é‘gli#d’t%fér%@h& enick3R/tRe g@%ranﬁai d

sequence of nodifications (elther rea i magi nary), constitut
transi ti ontlgesyseorn congirisiea plocessinpdevite cabable oft entry no. 6, the
reference to address "I ' was replaced ( "R stands for replaced) by
reference to address '11' ' , e.g. due to a patch introduced by the
programer. Fol |l ow ng, the 60" entry, 3 new entries were inserted (I’

Ty, 2
stands for 20 (Bsdiecetyyng fata thapinclndes o eompat, didferency sesuls addr esses 7
to 9. The next three. entries keh originally resided, in.addresses 7 and 9
at Pl are now shi fg%‘(ﬁie(%’épﬁ%v}i}ﬁgregcferf%@‘?@e‘ﬁgseﬁf’ﬁr@ge)d P&‘h&% 8sses 10 to 12
in Pi. Next, entrigsodifieddfd é%gﬂn%%d%%dﬁgé@ﬁ&gﬁ%mﬁnd are therefore
not assigned with any addres P2, Entries 12 a 3 1n Pl remain intact
and resigle i n @) ageherathgsa hibdified bl proghinm Uutilizing ktldast RKAldwdd del eted (D)
and it is marked as such (wth no address) in the nenory table (80).

Lastly, entry (15) pregmanis intact and therefore resides in entry 1 Sin P2,

19 FEB 2003 -19 Having revi ewed th equence of mpdifications that
constitute the?e)r FEORSAIng ohmogiBed POW RIREFAEN 1) Vg dizeely 6 1 evi ew on

how t he specified pogif| cati aff.ected.Lhe naferen ent,ries, of P1 and
P2. Thus, and as e%@&%éé@, 4 ﬂgg‘ﬁlef’zg emf)gh%e(?no@nﬁwgrg%r iﬁgldi ntact and it
will therefore not cBRRARE differeh& %smt?rssn_pﬁmrdeﬁeafommgﬁ%%}adand P2. The
reference 8 in entry of P1is now nodified by referenCe 1 1 in entry 4 of
P2 The npdifi cati omodifictle newf epogean ( flravm &tt deabl Ythé nfalldwingd i s caused

by the insertion of entries 7 to 9 in P2, which obviously shifted entry 8
(in P1) to entry 1Ccharactershies: Before proceeding any further, it shoul d be

not ed that applying..conventional file difference application to P1 and

P2wi | | obvi ously rgpl ecf@*ﬂg‘a@twiﬁeﬁggnﬁegﬁ h edd gfuﬁlce t he reference

8 has been changed 10 &4 pidesR thaf FCdiffereh thaY EoMbsporl ily appreciate
' It 1s [

that according to the inventlon, esired to neutralize this change,
since it has occurred enfrel \indiaid tnewt ipeogrand dueato delste/issetri es have been
affected (i.e. entries 7 to 9). It is accordingly an object of the i s
inventian to give risemaslificationgathiabfomnepartnelli the drangdonf this kind will

be nodified to invari aﬁt refere(gci(i wi th the,obvi ous consequence that they
are not reflected in t REVERCPRHGRLE PragwaM and Mevy RIOREAM, 418 "t he | att er
relatively conpact.  reflected as invariant references in the

corresponding entries in said modified old and
modified new programs;
25 (d) reconstituting said new program utilizing directly or
indirectly at least said compact difference result and said

modified new program.

Yet further, the invention provides for a method for generating a compact

30 difference result between an old data table and a new data table; each data table



Reverting now to the exanple of Fig. 2, the next reference 1 re

entry 6 of P1. As recalled, this entry was intentionally nodifi (Sa‘ld(gtafﬁa 2003
and as expected in 20 entry 6 of P2, contains reference 11. Unlike the
previous reference nodification which stenms fromshifts in the program and
whi ch therefore should be neutralized _flj?m appearing in the difference
results, the current nodification is applied to the entry under question
(i.e. the _re{er,ence in entry 6 has been changed from1l to 1 | ) and should

be refl ecti@gluding pefersnce entiesethap sontain 1eferancg thatwefer onother enbriesAmthet 25
forms part  of the inserted entries, ,and thegrefore reference 9 thereof is
obvi ously 4?8? tz}‘ﬂ?#@@t"éﬁ}‘f’& Cp{rgpr@nggmggpsg ‘nce entry 7 has been inserted,
it is expecte Oéﬁﬂ? j jf f I withits
associ ated ref a>ersl'ce @é %\gsbﬁe%t%eﬁéggswr §§1P gtr?gﬂégyeigcé}ét ed, it does
not appear in Pi aRgerehédéstry perfopirsiéps that iftudated in the 3o difference
results as an entry for del etion. 19 FEB 2003 -20 Entry 9 with its
associ atsed referen(de 1réplatihg dherrfoends oD widrynth? by R2. Since the
reference in entry 12 remains 1, it wll not appear in the difference
result. Turning to thdistinst labalanark; avkereby aimadified old datibes not appear in

P2 (since it was del e;&%, and therefore it is expected to appear in the
difference result as C1SBeNIAPE or del etion. Having described in general

t he di fferenceg,\b Pl a P2, .a I sethejr.effact on the

di fference res@)t %Eﬁﬁ%tﬁ%nﬂ% ﬁ‘é‘% Z?ﬁﬂgc%%(g @FS@I{S@%&@}’ £ descri bi ng
one non-limting r | ! Ystéstha od of the invention for
acconpl i shing the ﬁgéﬂeég%é%?ggg@eﬁé esul P?hdtm%&By this particular

embodi nnt, the def)r edeplaving ahé¢ refbneaces sdid enepnbyi ahed by generating
modi fied old and new prograns wherein address references in entries are
repl aced by | abel mar Kkidstinst lahal anark, ayhecelesaagnpdifiedtngs data om P (st eps
(201) and (202) in Fi g'bll 3 and {3 "2 table fromPl(steps (203) and (204) in
Fig. 1) by adding | abé#O'f3> BER¥EChnd repl acing references in entries with

sone fixed val ygs. i A1 RS r om.P1 by addi ng
| abel marks to(é nt rféegé%?ﬁ% sgld:ﬁﬁgﬁegc%re%ggsPgﬁgﬁxggtdfx‘%sﬁr % (105),
respectively). As pldgRcqaMedsh sfiddnodifidd6id' &it2 116 afd dho&iled €S 2, 4, 6,
9 10 and 14 were set to a fixed value and by this particular exanple O.

Al t hougls not ~o~ showdatatabley 2, P'2 is generated in a sinilar manner; b)
Create a translation table L1 (step (205) in Fig. 1) between entry
references in Pl and | abel distinct values. Thus, and as shown in Fig. 1
(110), a di stiNurepwtrethenimveation pravidies deda mctbad Hor podbrming anfupdatein. By
this particul | abe assi ngd i n.ascendi.ng 2s

lLe, the disti t |
order " and, AR Bk tARI 58] &S ik BRECTAR) 3 NG, daidsable: eacl dnta, bable inglug
t' . Il 1] H H H ]
P oy e cratBieiEe ghtrid dhiat Cintiin dhAEfler tar 36 fer S0 TR Sdes il heldatf e

specified &b@mthéﬁcéxﬁi?miﬂgﬁh@s@eps?of: D1 (120) contains list of entries each
havi ng the structure o

20
(a) receiving data that includes a compact difference result;
said compact difference result was generated utilizing a
modified old data table and a modified new data table;
(b) scanning the old data table and for substantially each
25 reference entry perform steps that include:

(i) replacing the reference of said entry by a
distinct label mark, whereby the modified old
data table is generated;

(¢) reconstituting the modified new data table utilizing at least



1 g FE B 2003 -21 <X, n> where X stands for C (copy), | (i nserq)g EEBHZUU:']
D(delete), or T (Toggle) and n stands for the nunber of instruct’ibvns.
includes, in fact, a list of instructions for generating P'2 fromP" 1. By
this particular exanple, D1 includes the follow ng entries: <C, 6> which s
signifies that the first 6 entries of P' 14 _should be copied to P'2. Note
that whilst the 6th' entry is different in Pland P2 (i.e. the reference has
been changed from1l to 11 ), this entry is the sanme in P* 1 and P'2 ,since
both references wersaid&ompach ditferenge gesult apdsaid meodifiedeidrdatior ns part of
the copied part. The, pext .entry.<l 3> signjifies that three new entries
shoul d be i nserted,'3BIfa ## s%&@ﬁ?ﬁt%ﬂ’?(ﬁiﬂ%{ t@'lq]g,vdﬂﬁ;rgg éﬂ@r?aé‘iv 7 to 9 that
were inserted to P ng,.a I f. i ) ntry <C, 3>
stands for the thr gneé"gr i g@@r@?é%éh&@f%@@%ﬁ% eggé;‘e{é(}gé:&‘fzﬁ P', (and
P1), and are shifteghfyvid gl adw afith 1sbleisireplaesd ehtsald hediBedr esses 10 to
12 in P'2 (and P2). THe next entry t s <D, 2> stands for the two entries {
10 and | 51 ) that vsve ddt tabloby raodistnctlabel mbski;ously al so from P* t). The
next entry <C, 1 > stands for the entry 12 in P* 1 that was shifted (w thout
affecting its dédt ekeeonstibnting spid new, daty tabige utilizinge diregtly Tor> i s a
special entry indicating.that a change has_ o rred in the |abel of entry
130f P 1i.e,. itm\%?gt}l’&tr@ﬁﬁv%adgiwm%téﬁﬁ%@ﬁﬁﬁﬁﬁﬁg %?%1314 in Pz
for the sinple rea that refers to this | abel was del eted
(entry 10 in P" 1 (aﬁgi%‘.‘é‘g%@{@%mfi es, thus, that the entry 13 should
be copied (to entry 14), whilst deleting the Label mark. Next, <D, 1> stands
for the deleted entry ( 14) in P' 1 and <C, | > stands for copying the |ast
intact entry 2sTheainventipn firtlheoppedidesofiorPi rhethmdPf@r (generaying5a .cottypact
Anal yzing Dl to determne the Position and size of deleted or inserted

progr am f r agidterenceegull hetyeem anald «lata tabdegad arpew data tablesagachriatakable t o

te L2 t Lati t abl .20 whi ch t I t i ~ 9 FEB 2003
E:rzgar gf er en{f‘ggusqlr?gl > BC’Iacﬁeffe &% thﬁ@szﬁEHSfe?%gﬁe&bgfﬁggﬁL(YPHHCIF SOITIES ‘ﬁgh?ler:
For a non'i%ﬂé‘ﬁ%?ﬁ?ﬁéﬂ%ﬁ&?ﬁﬁﬂsmﬁgﬁ?ﬁ sbglentry address] - L, [matching

entry address in erei nafter t t condition) For an inserted

referred entry, (apergeaeiting?d enddifieddsidedata tabld utiligingfarieast saihn any val ue
inLl;, U ) signifies a |abel generation function for generating distinct
| abel s (ffer ei naf t erokddataéadded condition). The function is of repeatable

nat ure, nanely, en actjvated i.n the s fo.scepario it will,always
generate the sd |g§§GTatt{ngT?1§1?ch?’Fgrn%§g§’Ctla§}q Ett‘ﬁ%lggv@tl lpa%ﬁesabq arified when
the subsequent progham 4ata table, said modified old data table and modified

new data table have at least the following characteristics:

(i) substantially each reference in an entry in said
20 old data table that is different than corresponding
entry in said new data table due to delete/insert
modifications that form part of the transition
between said old data table and new data table are
reflected as invariant references in the
25 corresponding entries in said modified old and
modified new data tables;
(¢) generating said compact difference result utilizing at least
said modified new data table and modified old data table.
The invention provides for a method for performing an update in an old data

30 table so as to generate a new data table; each data table including reference



reconstruction phase is described below. The resulting L2 table

shown in Fig.2. Thus, the first six instructions fall in the flr‘[stgsqs;EBSZOU3
condition (i.e. non inserted entry) and, is accordingly, the distinct

| abels (1 and 2) are sinply copied fromL,. The next three entries are
inserted and, accordingly, the second copdition applies and Ul ) is
activated to generate a distinct |abel value. Since, as shown in L,, five

| abel s are " t.he and, .accor

i ed", f i . ingly, .th
ref erence Sﬂ&?‘%ug’lassc gg@?dﬁﬁ%)éaﬁ hﬁ?eth’?@??efa#c’ﬁB T G143 ‘I?/ggé%élaélﬁ;etﬂ’@ art

wll readi }%etpgggﬁﬁigg;sgnﬁ ﬁi%tstﬁ%ﬂ- Mst in this exanple U ) generates the

di stinct |abe sinp I'icrenenting the |ast occupied value by 1,
this is only an exanple. Turning now to the next three entries, <C 3>, the
reference entry 11 falls in the first criterion and, accordingly, the |abel

value (3) is t#enre2bivingrdatd tHateimbudesentompact Biffetends résuli;gnor ed, since
it concerns two deleted entries, The next entry, <C 1> has no reference
entry and t her ef or aifeeePmpactbdiffereness sesultf was generaied ilizing a 1 9 FEB 2003

i' ﬁ?’d?eaﬂﬁxf "t & medifisd 16 Aata BT mIGA Riodblod Boviie DN e moai ?Q%{ Yon
) @ s LS I Bow it BUASt & mdi
"ot erence ent (2L Snerins 2 BeBMed . apth ol A p el SE pur pose of

generating L2. e) (Fﬁhfatgble* {208) and P2 (209) for Pl and P2
respectively, by replacing entry references.with their translated val ues

using L1 and LZc) aldcesastitntinly acieidified abe!dat@tsie futilinidg iratdy P'2. Step (e)
will be described with reference to P, and apfdl(i es nutatis nutandis al so

to P' 2 (see 150 i noFiigdirggtly Ehdeast tshid madifiedralddatal @ble and §aids) of P'1 are
copied to the respective, l,ocations in P, k1 40 in Fiqg. . Next, the
reference entries GPW%Q&?@BF%E%‘T%W@F@%&%@&@sﬁﬂﬂ?ﬁﬁ anghel narks as
retrieved fromL1. o gpecifi I $.re ' try 2 of P1
is replaced by the r%@&flﬁggpg%h{ n‘gﬁ%iagaebllé pf%’trch I?i. fe%é@ﬁ%mﬁ?“&é@@l 2 resides
inentry 5 of L1 apflarReaitiésnogly, the reference in entry 2 in P 1 is set

to 2. In a simlar manner, the reference 8 in entry 4 of Pl is replaced by
| abel nunber 3 accgi)i ngutistaritiedly ahel referehes i An édipy i @aiddes in entry 8 of

b 15 old data table that is different than corresponding
entry in said new data table due to delete/inset
modifications that form part of the transition
between said old data table and new data table are
reflected as invariant references in the

20 corresponding entries in said modified old and

modified new data tables;
(d) reconstituting said new data table utilizing directly or
indirectly at least said compact difference result and said
modified new data table.

25 The invention further provides for a system for generating a compact
difference result between an old data table and a new data table; each data table
including reference entries that contain reference that refer to other entries in the
data table; the system comprising a processing device capable of:

(a) scanning the old data table and for substantially each

30 reference entry perform steps that include:



20 In a simlar manner, the references |,1,13 and 11 of entries 9

14 of P1 are replaced by respective | abel nunbers I,1,5 and 4. ffg—lﬁBgaﬁﬂUB
generated PP 1 and P'2, the final difference result D2 is generated. To
this end, D is analyzed to determ ne the position of programfragnents
copied fromP1 to P2 (i.e. in the exar_r_p*ga_of Fig. 2, 2s the entries that
fall in <C, x> or <T,x> commands; the < x> <D, x> conmands are ignored>).
For copied entries _as derived from D1, PP1 and P'2 are conpared so as to
generate D2 (210) (n tn@ﬁ@mgoﬁhmgef@m -of sgido eptry ®yz@03 - 24 fl ) take

each pair of matching entri ei.t deI eted nor
i nserted) that cont ai H‘%‘WFZ%?%&%" P"@eé‘? nééno‘i‘%ﬁdc‘g 18 their repl aced

ref erence val ues. j screpancy, add a special nodification
command to refl ect thgha ﬁ?gagﬁggﬂ’fZ) attach all the inserted program

fragments and g Zpkéﬁﬁﬁngaﬂh@eﬁewmﬁﬁem’d@%ﬂ”?& 3nbsthitfdlly e P 2, thus
they contain la mar KS, and address references remal n-under L2

transl atsi on. St ep réfergnee ehtry perform gtepsthatfinelides t h ref erence to the
specific exanple of Fig. 2. As recalled, only entries that fall in a <C x>
to command are of (int ereplacingr thmereferemaapofarsmdymgy btyuss the first

non-inserted entry of zed ccording to step fl,

only the six' entry cémm%la%; Eaﬁ’bﬂr‘%&f% ¢ PEVeldAce 1 in P | as
conpared to reference ipn. P 2). ,Accordingly, The first command of D1
<C,6> is replaced in Eé:lwsgglegétegnd a correction command <R, 1> 1$ standi ng

for wreplace \@pe! idnainy shid uiraghss danCRaERY bod Wiuiebl o

(that also fal SI X entries and are €nco

commandyp, contai n el sabd ardifistolded 24 eabte and nevdified nemthyaba§ t he
corresponding entries in P 2 and, accordingly, no correction conmand is
required. 20 The rest of the entries that correspond to <C 3> <C, 1>

ude re | aced referen 2. and,

sccordi ngly, rill Bihre i B ESm REPAST e Satem i riomBnB A s R ot es
that the | 4814 AthaCab. 3%y RPEAEAcI Ry HFR! BRRY BF STERGRYc bl

appended to I'n or reconstructing’

reconsti t UfeferBréd Orfried tﬁﬁtcbdﬁlamTBfé?eﬂdé@LhﬁNe(f& t@rﬁthmeéntfﬁeklm ttsh@ath dabsle;

inserted to entries 7 to 9 in P2) and which correspond to <I,3> in D2, are
added tr Dzhé systesu comprisiog b procdssingateviccheapablsl afced ref er ence 3 (i nst ead
of 1) in the s X' entry V\:glch corres onds to <Rdjj> in D2 is, added to D2,in
section (161). a) fecpiying hat inciy c%m% Herencaaepalty i cul ar

application, d ted through a
communi cati on ner\?%anl‘g (cgsfggai%g @ﬂax%n% %Q‘ﬁf&% ?ée{%at%gdﬁﬁﬁ%ﬁg%r opri ate.
There follows a degpedifidd 814 dAA tablé ¥R a3hodifiRASRGEdAE tatle} at i ons (Z20) for
reconstructing P2 fromPl and the so received D2, accordinhg to the present
enbodi nent . Re@)nstanmihgnthePdldegatal tabldandedbi sebistentially ebehi red pl atform
all as required and appropriate. A sequence, of operation, according to this
enbodi mt i ncl udekference entry perform steps that include:
(1) replacing the reference of said entry by a
distinct label mark, whereby the modified old
data table is generated;
(c) reconstituting the modified new data table utilizing at least
25 said compact difference result and said modified old data
table; said modified new data table is differed from said
new data table at least in that substantially each reference
entry in said new data table is replaced in said modified
new data table by a distinct label mark; '

30 (d) reconstituting said new data table utilizing directly or



P 1 (223) fromPl and L1; (see step a above in 200) c) Cenerate

fromPl' and D2 (210) by applying the nodification commands of D2 on P

d) Analyze the so received D2 difference result to determne the position
and size of copied programfragnents of1B~and use L, to 15 create AL2 (225
in Fig. | ), which translates the | abel enuneration val ues appearing in

P'2, back to their;oridi r 160 | h I ' manner: For
a non-inserted ref ler{rw*ee%hgg;{&rlgg%: ?ﬁﬁ%ﬁ%%ﬁe#&é&ﬁe&&&ﬁ%&%” = address
(first condition) gRdiRéd atwidasefdbed referred address: AL2[U( )] = address
(second condition) Step (d) wll now be exenplified with reference to the

speci fi c exanpl efeovier). the.inWiéntion providetefort @ systess dbe gé:héi’a(iﬂ?@ comtpabi I st
L2 (130) is reconstructed, using to this end L1, P2 and D2 all of which 2s
are avai | adiféerance resultctween antaldrdagd thbl¢ and)a newvdatg tablepeadir datactdble?,

AL2 can be_ easily d%trgi ved by rg'\'/ersi ng L2, More tfically, entry I in L2

hol ](cjs thﬁ ?ml%na rg lelaf@cm% %t,coemm%vef%rmceAIb%?Ec géo pther\eptiies I theyt vy

5 L2 i . 2 i 1,9 ~~B 2003 -26

ﬁLI(z)dhoI ﬂsoflﬂt?télgl?uéiééi§§:§'ﬂ?§ﬁp§§f€égbﬂ%eégﬁgr&egc§géé:rélbé)egpté entry 9 OI:I L~
(6] ] : 9

OstTy by 1o 1'fa) RAEARROS hAREA | datd BDINEEMES feiR g 1° 9 And

Lastly, P~ (226) isldémansleucted froml'2 (224) and AL2 (225 by
translating address references in P'z fromlabel enuneration values back to
the original athk eenerating 2 madifiedineyy dataable (ti)izing 4t least saéd exenpl i fi ed

with reference to the specific tc exanple of Fig. 2. Thus, .in order to
reconst fict Pz (180§W &Hé W@Eeﬁalﬂeméagpﬁ@eglq fata table and maadifieded accor di ng

) i fi I I f i of. Pz i I d
by actual entry r ehenaad apld Rivs BCeRb R Sofol e Bdpie®eStos " ent v B 5 of
ALz. Likew se, | abﬁgd&eg‘ﬁ’@%ﬁ?gﬁam r?fiéréﬁ&sirﬂ aﬂnéhtﬂ' (ﬁ; @, are 1 s

repl aced by actual ress re ence In Pz, according to the value 11 in

entry # 3 of ALZ. In aoldidutd eablewimtds diffedet thaf eomessonding n entry 12 of
P2 is replaced by actual address reference 1 in Pz according to the val ue

1inentry # 1 of AL2. entgstinysaid fisav dater labbhduedoi deletelfingery of Pz, is

repl aced by actual addre reference in P2) 2c according to the value 9
inentry3# 6 of AlLz. AE‘OEISf OB% t?‘ﬁI sﬁg’HﬁrP’i‘ u?gr tg?awsé?g@z was gener at ed
indirectly fromthe di r ~ imtermedi ary data
structure, ALZ. Entri eéé@eﬁgﬁg @?LHKEBZQ‘%(?%H%I?S%%%%}I%‘,@ agIégni fying that
reference | abel s 4 andreflesrdd gt beravfadat egferencés Sinncehé hey form part of

entries 2s in Pl that were del eted. Those versed in the art will readily
appreci ate that whil stcamesppndiag: eniriesain Baidn medificdbeld andh reference to a

specific application Orfnogpf?eadtxilé]vg dsa%‘{a%rs;e

20 (c) generating said compact difference result utilizing at least

a) Generate L, (222) fromPl (221); (see step b above in Z00) b).lge Bt 03
Fid

said modified new data table and modified old data table.

The invention provides for a system for performing an update in an old data
table so as to generate a new data table; each data table including reference
25 entries that contain reference that refer to other entries in the data table; the

system comprising a processing device capable of :

(a) receiving data that includes a compact difference result;
said compact difference result was generated utilizing a

30 modified old data table and a modified new data table;



1

t hrough a comuni cati on network, the invention is by no nmeans bound this
specific application. Thus, by way of another exanple, the invenfirg)lﬁgg 2003
applicabl e ~ 0 FE B 2003 -27 for efficient version control. Consider, for
exanpl e, a series of programversions P~ P2 and P3. Applying the technique
of the invention gives rise to conpact_Ilpal_and D-3, which stand for the
difference between Pl P2 and P2 P3) respectively. The resulting conpact D-2
and D23 ,as coppared tqg conventional Iar%er in, size, difference results,
bring about tHd)desneratingra mqdified pid dlatm tlallaiilizing 8t least 1s8id appl i cati ons
are, of course, feasiple || as required and appropriate. Having descri bed
the invention wt h&aéﬁ&@l@% to a specific application of extraction

di ff er ences bg@?‘g?&dﬂsﬂt&%@r o Wodefisd ?1@50 ﬁgtacﬁgﬁuﬁﬁfizipéO&E there

foll ows a des tron wtl erence to a nore general fzed T epresentation
of data table depist@didedtly e 1batHaid nfodifiefold BRi® t4ble Und §ilgdt o the

speci fic exanple, few observations which apply to the data table

represent ati on ar ecosmpadtaliffaremet aesulisaid)napdified mid deta tabde and! ecti on of
data-records inter-cqnnected ba/ references which enable to access them 15
. Data records ar anggiiesd naw adatpntable shayegat deast the dolleyiagcording to a
pre-defined order. ,The anpunt of storage allocated for storing the

ref erences i s not ﬂ’é‘éﬁ“itaﬁ”ﬁﬂcé: The data that represents the references is

not held as a cont@guogﬁbmﬂqﬁﬁ%gg%ggéae@{%eléglo%gﬂ&&éﬁdsaqgong other itens

of the data table {(e.g. anong earing this in mnd,

attention is directedol® driadtabfe’thal e difféeht ﬂfaﬁ%@orfe%?bﬁéﬁi@s an (old
version of an) abstract data structure in the formof a graph (which is

applicafl e i n many apghiryatincsasd aswnidata teblexdueatondeleteingeteat er details 25
bel ow). The nodes A-E r&Pr esent data-records and the |inks represent
references to other d&edifisaidenss thatyfemm spark Hfp| the {13asHioR def i ned or der

97 L ecor e Rl RR Aot A e e The St orage

reflected as invariant references in the

corresponding entries in said modified old and
15 modified new data tables;
(d) reconstituting said new data table utilizing directly or
indirectly at least said compact difference result and said

modified new data table.

20 BRIEF DESCRIPTION OF THE DRAWINGS

In order to understand the invention and to see how it may be carried out in
practice, a preferred embodiment will now be described, by way of non-limiting
example only, with reference to the accompanying drawings, in which:

Fig. 1 is a schematic illustration of a sequence of operation according to
25 one embodiment of the invention;

Fig. 2 shows exemplary old and new programs and the various interim
results that are obtained by applying the sequence of operation of Fig 1; and

Fig. 3 is an exemplary data table, presented in the form of graph which is

subject to difference extraction in accordance with the invention.



2. B, 33. C 4 5s 4. D5. E, 2 Thus, for exanple, data-recorq@EﬁB)?oqga
havi ng address 1, is |inked by neans of |inks (302 and 303) that' %t f

references 2 and 4 respectively, to data-records B ad D (304 and 305). As
shown above, B and D reside in to addresses 2 and 4 respectively. Should it
now be required to nodify the above grapig by adding a data-record nanmed ABA
(306 in Fig. 3B) that is linked by neans of link (307) to data-record D
(305), this would bring about the foll ow ng new Sra h stora%e where ABA is
i nseried | DEEAJLER RESGRINHONHF ABREEERRED EVIBODIMENT A, 3, 5 2.
ABA, 5 3. B, 44. C565 D206. E, 31t is accordingly appreciated that
insertion of only one data-record gave rise to fairly large differences

bet ween the storage of the old and the storage of the new graphs. 2~ It is
readi |y appreciated that the above abstract data structure is simlar to a
conput er progra C | ok 1 tructure,
al phabeti cal org}érﬁ g'sﬁﬁ&&ggﬁs)’ééi@?e@%’éfﬁg@é §é(§ﬁ} ghég%gﬁ%géﬁ%ﬂr% gfrgotlnﬁle\aﬁ 5t'e t he
order of execthel pfovider NFIRSefbr gederBtifEBhdO0QifTerer® réfftorficodling RPRIng NY
t he technique described in detarl with reference to Figs. 1 and 2 above
woul d gi ¥ e enitedimentinf dlx¢ imeEntion. ¢Fhe sepwoce of foperationesill Aswshe desdrintd
above, the data table is by no neans bound to the, representation of a
conput er pMaEt EfErengado exgmplapy old avd newrpregrgsltigns) elt shpeldbraoteddhatyr aph
(300) repr sents.ﬁ HH$ wher e ﬁodes st and fol$ cities and, |links for roads

i nking t &% PFPLEYcTIUEECe PR ORCLANS Y of® CARTE QWA BRY BV 467 & £ or
conpact re 1Q83; : J I B €At i in
Fesponse SRR, SRl HWERAPLARAICE, bRt T, A qHieED, nvii
synbol ABAepd1dall A€kebWwn prrveng the synbol D-. By way of another
non-limting exanple, the specified graph represents electronic circuitry
where t he nodes BtwmndPhor stands cforpcheniodd apbgrdme khatk sncludesd dntriest @l ri ng

connections bet ween .t he conponents. Nunbers, al phabetic¢ characters and
roman symbéfd) t(ﬁgl, (éﬂ};efé%) ARd (4@ that conlaryreleranees t&r@tﬁ‘é%géabtl dd> aad 11
conveni ence_Qf | apat.i qn I an Of4e5S Necessarily inply the
partipularrgﬂﬁﬁﬁ6§W’GﬁéngF%§§%9¥Hgﬁwgggﬁ¥EU@6 as been described with a
certain degree ob, Qandd gl fHel deky Aﬂagrahb%ﬁcwwa% nefhtéd! orEbulW Hdvel B4 | Y
appreciate that various alterations and nodifications nay be carried out

wi t hout depenttatel)fsyothd bequence of nodificatiome asfdepivted 0l thevimpgitdraimemory 1 9
FEB 2003 -30 CLAIMS: 1. A nethod for generating a conpact difference result
bet ween 1an tablg (8@ c Saibsesqueneyofimadifications either aeal aiyl imaginagy h epnstitutes a

programincluding reference entrjes  that contain reference that refer to
itipty Pefec i

ot her ent r S $rqupneR Pewieer fa 28870d conpri sing the steps of

As shown in entry no. 6, the reference to address ‘7’ was replaced (‘R’

stands for replaced) by reference to address ‘//’, e.g. due to a patch introduced by
the programmer. Following the 6™ entry, 3 new entries were inserted (‘I’ stands for
20 inserted). The newly inserted entries reside at addresses 7 to 9. The next three
entries which originally resided in addresses 7 and 9 at P; are now shifted (due to

the 3 inserted entries) to addresses 10 to 12 in P».
Next, entries 10 and 11 in P; were deleted (D), and are therefore not
assigned with any address at P, Entries 12 and 13 in P; remain intact and reside in
25 addresses 13 and 14 in P; Entry 14 in P, was deleted (D) and it is marked as such
(with no address) in the memory table (80). Lastly, entry (15) remains intact and

therefore resides in entry 15 in P,



(a) scanning the old program and for substantially each referen1§eF| 093
performsteps that include: {i) replacing the reference of said trE%;z

di stinct |abel mark, whereby a nodified old programis generated; (6)

scanni ng the new program and for substantially each reference entry perform
steps that include: (i) replacing the r_e{&_r_ence of said entry by a distinct
| abel mark, whereby a nodified new programis generated; (c) generating
said difference result utilizing directly or indirectly at |east said

nodi fi ed ol d pr ddednganviewsdithe sequenge pf mpdifisatipns that sonstithitectheftrapisitiom 1,

osul't overFomcBiares ARPEh It ke JEew oh ot the, SOUREE oM BCARTS i n
id net ' I Th thod of Claiml, furth

conpr 1 o1 ng ATl S Serekelfce BT LA PL 0T o MO Py ehee T esul t on &

storage medi um PRusd and JAREpREtHOthePREONIE Hoh By mﬁ&&@am@ iRt it wil

execut abl e program so as to generate a new executabl e program each program

i ncl udi ng rthérfereawt eppedrds thddiffesonicatsult eftaeend®, 4P, refer to ot her
entries in the program the nmethod conprising the steps of 30 (a) receiving
dat a that i ncl udBse refersnpe8tin ¢ntry ¢ efiBeisrmosv i medifigiddby cefereace 11 in entrf 46 ~

2003 -31 differepce raesult was generated utiljzi a nodified ol d prqgram
2nd a mod: 1icly 156 medBraion bt AN (o Biail B Bofiie 4dsi crared by die
subst anti al; r eq Nty y . I nelydg: |
repl aci ng tlh%erﬁgﬁg)rf gﬁ%gésg?&s%?@ Féntvﬁgéigﬁ gbg#lg{é ?unfgaa%néiagg (#a‘rgf?,t_a\ﬁ%&e]l}y t he
modi fied ol@h PPHIT aBefore IpFRESNIAG: afif) rBRANRL KhotldnNBet HStedOdid:i sﬂalzgg ,
programutilizing at |east said Conpact difference result and sai 1 fied
ol d pr ogpamgonventiomad dilti differemoe pappdication so &, f dred &4 fwillrobsvioublyn esfleut abatam at
| east in to that substantially each reference entrﬁ in said new programis
e

repl aced i renémi 4 hasdbeeneehangsdpsines the mfersnee St hascbeernpkangedrto; 11.dYThose

ca d compactererd Runencov LA aharecita Wy et ahendimaan, 1's Jpsrc
thod of L aban B | A | . t

Site chrough LRl s oy, Sl 48 JoERLY SPIc RENE, R, bl o ©

i ncl udes t henttied havebeer? Xf8cted (el baies dr tog@) eltaili dvgorligglypacobject bLdrNCe
result between an old executable program and a new executabl e program each

pr ogr amlisndniention tefgivertise tata isupationawheonmedificatiensent shishkindr wilkrbe o
other entrl S3aifed (& iVafEhf Rretanced With the S5Vious cofsdqtiencd’ HAF thdy are not

reflected in the difference result, thereby keeping the latter relatively compact.

Reverting now to the example of Fig. 2, the next reference 1 resides in entry
6 of P;. As recalled, this entry was intentionally modified to 11, and as expected in
20 entry 6 of P, contains reference 11. Unlike the previous reference modification
which stems from shifts in the program and which therefore should be neutralized
from appearing in the difference results, the current modification is applied to the
entry under question (i.e. the reference in entry 6 has been changed from 1 to 11)
and should be reflected in the difference result. Turning now to entry 7 of Py, it
25 forms part of the inserted entries, and therefore reference 9 thereof is obviously not
reflected in P; Of course, since entry 7 has been inserted, it is expected to appear

in the difference results.
Entry 10, with its associated reference 13, has been deleted from P;, and as
expected, it does not appear in P, and should, of course, be indicated in the

30 difference results as an entry for deletion.



25 (a) generating a nodified old programutilizing at |east sai d1ong§B 2[][]3
program (b) generating a nodified new programutilizing at | east said new
program said nodified old program and nodified new program have at | east
the follow ng characteristics: (i) substantially each reference in an entry
in said old programthat ~o is different2(han corresponding entry in said
new program due to 19 FEB 200 -32 deletelinsert nodifications that form

part of the translLi t.we sai d grag and ne rogram ae
reflected as i n@ﬂaﬁ&' Rﬁf’téragﬁ%cé%egﬁ&lfﬁé’%grV’eg]bo%’d‘feﬁﬂgllé‘ﬂ% &?8@’3{ ﬁﬁéﬁiPcF'

nodi fied ol b r ; E d

di fference Sﬁg?ﬁﬁ;{e?ﬁﬁrﬁ%ﬁgg’ﬁ qulzggfgx?ﬁgsa]i’ét %&P?ﬁ%@%}évﬁﬁp g}ezgﬁ;é%&fa&%&ﬁrﬁo%l fied
ol d program 9 .Tuthingwetthedastirefeteniceefitry fldrinhey itcdues ot iappeihia B1 @hcefit (d)
transmtting said conpact difference result over a communication 1 o

net wor k. | Owas Geletedpt arudl thefreforeaitnis $xpotted 4o rappaaniim thendifferemed rasuld ashan
Internet. 11. The nethod of Claim@8, further conprising the step of: t s
(d) storBnfFE® ré%‘r%‘&@t difference result on a storagé nedium 12. A

generat e a hew SRUTEAReBREk et Ing AIGEACH Plifechi A0 PEEY S 3t 1 e
Lhat cont ai oGl Ree AT S ek O CUARKOATATAGS, AP PR 851 1 16:

met hod conprising the steps o a) receiving data that inc

conpact di fdestebipg onesion-lim$ingirealizmint ofth §fstéranmd mediodtofvae inweoatfofl
utilizing a nodifired old program and a nodified new program (b) generating

a nodi fi ed adcomplisjngrthedesired difference ezslt. sai d ol d program 2s (c)
{25;’; _Si-é-tpﬁf odi (BB hﬁ%ﬁggﬁﬁ%z o b dgeire f parbate d'effe,cst ara
char act er | STo0uPHEReA 1 eBRating iOilten" POF 20U 1R Mogrtas vhOieiy Bgpi TS

program t hofefd@ntes il nti@éSave repaBed BY 145D ok 5 ds $oll6wsi N sai d new program
due to 19 F E B Z003 -33 deletelinset nodifications that formpart of the

transition betvwegncaad pto bRILBM 70 Ig%@gén E(:Z;QQB %@r(%%)?fihei?%%?gl Snd

i nvariant refererices 1n the correspondi ies I n said nodi ol d and

nodi fied new progr @re; tabld ﬂ‘qu?}sés't?st@%) SRIdd(20:4) ipr By, al) bj(idd'dm‘ tabel
directly or indirectly at |east said conpact difference result and said
nodi fi edisnew pr ogr amarks aind replacing tederencesOnaeniriss witksome Sixed vahies. i As

ived i t f . . medi ~0 14_ A ti
2 Compact i 11 or oneBOVBSI Fitds dLanisa THoied (Rt Bolty PRGER Hosh BAchaly
pact ehiSaBenD . .
et orence t hat r of ST birap arind £ taLAEhEq FLODCG AR, BBptdfelii Mg

a processing devi calspagtaeinFigl ) tiscfferenges Mcemtids [, dg6a9 Hnghd b4 were
substantially each reference entry perform steps that include:

repl aci ng the ref esehte aofixedivalusnand, byythis pagiauian example far K] :m)qghm a
Subst ant3tal | y" cach SREPEHBHS Jkt s ESNSEIFOMA SPULS RBRSH nal ude: (1)
o0l 11 ed new pr oY GEAIS 4 dreiatien; ble Goleicm: (ki &8 1D chaMeen Gu ¢
lrJT:):j: :c iziaggngi/vr S(r:glg?l égferi?ggeisrigﬁlla\ﬁdal%béle(ﬁgttmc al ue@?dﬂlils?%ngla% s?x[)%riral"?igp f
(110), a distinct label number is assigned to each label mark of P*’;. By
this particular example, the distinct labels are assigned in ascending
25 order and, as shown, labels marks (101) to (105) are assigned with the

respective values 1 to 5;
¢) P’y and P*’; are compared giving rise to difference table D; (206)

using file difference utilities of the kind specified above. As shown in

Fig. 2, D; (120) contains list of entries each having the structure of



15 . The systemof Caim 14, wherein said processor device is fuf]tgleFEa 2003
capabl e of transmtting said conpact difference result over a cormuni cation
network. 16 . The system of Cl aim 15, wherein said network includes the
Tnternet. 30 1 9FEBZ2003 -34 17 . The systemof Caim 14, wherein said
processor device is further capable of_syoring said conpact difference
result on a storage nedium 18. A system for perform ng an update in an old
execut abl e program_so as to generate a new executabl e program each program

i ncl udi ng ref er encelefts ivBereh staisafor Lef(eomnkd (insert), eDédelets)otmeT
of (2 recel vi ng S1PEEIONaY AR O G R rerch PSRy oDy HRSIdEnan ©
conpact differ emefaét?%i"lfst"éﬁs'r%ﬁ%%ii%gdfoi‘t%éd&% PADRIrh €p--0! d gy ggfsam
and a nodifi ed new pfogram (10 scanning the o rogzram and for

substantial |y eachatéidaeee8mpis,’ D pi%ﬁmemtﬁ_teemslowmg értGbs1deC, 63 Iwhich
repl acing the reférence of said’'entry by a distinct Nabel mark, t s whereby

the nodisfi ed ol d pigrifiasthat the dfasn6 eiri¢scof rRCoshounldbd capied ¢o i3, Netd new
programutilizing at |east sai;d conpact difference result and said nodified

ol d program sai d th@fawhilsithgdy enisyrisdiffereat in & andi Pothes theirefergnsedpsam at

| t in that bst anti.al | h f . ent | i d N

repl aced in said HEARTSHEBERLAFIROL ignt By Wisceury it the 3pme ThaPka it £ 2
el ! ramt ( ver o t

o conpact di £ r5nbE Bt IRABHUL ekt Ve b1 G nd] dbbotdiflly G % *lenli e

system of C ai m 1§ormbpag df thaicdpiéd partSThe ekl efltry i< 3igheAity that ithRe2S
through a network. 20 . The systemof Caim19, wherein said network

i ncl udem t he | nt emest enfries shauldt benifisertede mndathis gceountsifar thelirefre threee
result between an ol ¢ executabl e program and a new execut abl e progran each
program i ncl udi ng ea¥ieseflef@rft dhaihwergsinsaeed contai (andeptsr alsoerefiegied dner to

other entries in the.progra the s m,Co i Sk Ng,a pPrQcessi vi.ce
capabl o of 1 0 b SRk G aE A i it iiEs el ettt in
utilizing at | east i r n t ram
utilizi ng at | eastadgg?%eﬁlg\?vmgrggg]r?r?]' @Pd‘gﬁbgﬁ.&’ﬁ %rgg%lﬁgg%g(%ir}%%t mc%g?ﬂ ed

new program have aheiraoateritd)etd adiranseg16hari@cirePt st (% P,). The)next entry
substantially each reference in an entry in said old programthat is

differem than corfRsposiandgyfentheytwmentniesl (Heangridythahwire deteted fene/Rinser t
new progr am ar e dAPERRYACULY (lsq AR B IHeCRERC R ke UL ng
entries in said ”Deqxw ‘TQ iﬁl ﬂ”?’lﬁa{*%’ésf éﬁﬁeﬂe\’(v@{h%% 6%).'1:i;z=.;<:ting, its contents) to
entry 13 in P”’;. The next entry <T,1> is a special entry indicating that
a change has occurred in the label of entry 13 of P’y i.e,. it was
20 removed in the corresponding entry 14 in P’’; for the simple reason
that the entry that refers to this label was deleted (entry 10 in P’’; (and
Py). <T,1> signifies, thus, that the entry 13 should be copied (to entry
14), whilst deleting the label mark. Next, <D,1> stands for the deleted
entry (14) in P’y and <C,1> stands for copying the last intact entry
25 that is to be copied from P’y to P*’; (entry 15).

d) Analyzing D; to determine the Position and size of deleted or inserted

program fragments and apply equivalent changes to L; translation

table to create L, translation table (207), which translates entry



Al -~ -

(c) generating said conpact difference result utilizing at |eas
nodi fi ed new program and nodi fied old program 1s 22. The systetr!q%?FgBiizrqoa

21, wherein said processor is further capable of transmtting said conpact
difference result over a conmunication network. 23 . The systemof Caim
22, wherein said network includes the I_n%gr_net. ?c 24 . The systemof Caim
21, wherein said processor is further capable of storing said conpact
difference result on a storage nmedium 25. A systemfor performng an
update in an ol d eraferengis dnpfotpr theirsdistisct tab@irvahmtm thenfollowing unatiee:
program each proggamincluding.reference entries that 2s contain reference
that refer to ot he?%ﬁtl}qnengFﬁg@ ﬁ%‘ﬁ’?&&P%quF@"@ystem conprising a

F.E B 2003 36 (a) receiving_ data that

processi ng devi ce capabl f 10 _

i ncl udes a conpact di?fei@&é‘é‘%%’éjﬂ“isﬁ] Tai 41 [Beatphisg eatraddeessdndadul t was
generated utilizing a nodified ol 1 am and nodi fi ed new program (b)
generating a nodified ol F%B‘?@?ﬁq‘hgﬁ?{z‘f@g{’"feast said old program (c)
reconstituting a ified new,programuytilizing directly or indirectly at

| east safd nodifi ggp%la&‘ WS@F%E‘?@FG&&H&B HEt difference result; said
modi fied ol d program and_npdified new pragr )ave gt | east the follow ng
characteristics: (i) %ubdeksRs aﬁq%yeséfcﬁ ?@ﬁ gm&@mﬁla&@%(n‘ﬂh}e it I3i d ol d
programthat is different . S i [ | w ar.am due
to deletelinset nodifi catlijg)Eﬁ%ﬂéﬁh%o&}p%ﬁ%ﬁge@?}{tﬁg ?Piﬁ&qql iq‘§ﬁ géé{%r,“e@ sai d

ol d program and new progr@stiaétdabds (R&eathifes the $eédNtord8i&h)eThE Fuhdtidnhe
corresponding entries in said nodified 1 s old and nodi fi ed ‘new prograns;

(d) reconstituting said nisvofprepgambleinaturej namely,ewhéry aotivatedi inethiel sanse
| east said conpact difference result and said nodified new program_ 26. The
system a8 Cl ai m 18, wher eS0§N8EP dt Juillaalwayse genciate ithe samg resplisdiealatier

storage nedium 27. A progessing devi havi n ssoci ated.therewith a
storage nedi um whi ch hol oéi"aé'%‘ffﬁ%?fcsd\”ﬁf ?Féﬁ@égpgéﬁetn @lgt%‘bﬁﬁ%ﬁe ogram
generated by the nethod Yingion! Is 28. A processing
devi ce havi ng associ at edq{eﬁgﬁew twﬁg%gggg%&%b%flﬁ)rﬁléﬁi ch hol ds conpact
difference result data : f ai s
8to1l. 1~EEB 20%@‘@}%“%%%%9@3?%6%%?@’2?%%ZTﬁ‘%gl?"gpﬁgtég d
data is received iifistth@Ror)fall rianiR figstendition (i¢.ona iAsdiddventry) Jad;, The

met hod of C aim 29, wherein said network includes the Internet.
15 accordingly, the distinct labels (1 and 2) are simply copied from L;.

The next three entries are inserted and, accordingly, the second

condition applies and U( ) is activated to generate a distinct label value.

Since, as shown in L,, five labels are “occupied”, the next free one is 6

and, accordingly, the reference entry 9 is assigned with the value 6.

20 Those versed in the art will readily appreciate that whilst in this
example U( ) generates the distinct label values by simply incrementing

the last occupied value by 1, this is only an example.

Turning now to the next three entries, <C,3> , the reference entry
11 falls in the first criterion and, accordingly, the label value (3) is taken

25 from L;.
The next entry in D; <D,2> is ignored, since it concerns two
deleted entries.

The next entry, <C,1>, has no reference entry and therefore need

not be processed for generating L.



s 31. The nethod of Claim 12, wherein said data is received in ﬁtig;éﬁ
froma storage nedium 32 . The system of O aim 25, wherein sai 2003
received in step (a) froma renote site through a network. 33 . The system
of Claim 32, wherein said network includes the Internet. 10 34 . The system
of Caim25, wherein said data is rece_i_\égq_in step (a) froma storage
medium 35 . A nethod for generating a CoOnpact difference result between an
old data table and a_new data tabl e; each data table including reference
entries that contai nThenexkerty Rhil>r sosiespendsttodhe sleleteddabel (filom entry

tabl e; the nethod,.canpri,sin he t..s steps of (a anning the ol d, data
table and for sug]é[ dH}[)I 1} y%é‘fadﬂ efeéﬂ?g‘étf elft &?F)eﬁéﬁ?%r gpéfﬁ’éo‘f%éie ete
i nclude: (i) replﬁg??&ggﬁgﬁégﬁ{ig&?’%ﬁm said entry by a distinct |abel

mar k, whereby a no [e is generated; 2c (6) scanning the

new data table and f ' y e Y. for S
that include: (i) reg %E%gewtgh%sef?fgg %‘f‘i S;C;?gﬁ,egﬁrr@ﬁw@im E‘EIFFFS?@?Q | abel
mark, whereby a rggiitd eshd eiflefttbie tidlde ot BENSrRESLd 6 @RNPuAIdsRI ol d
di ffer\grglce result utilizing directly or indi re@il y at (Ztg Ieas?’hgsadlsg of

modi fied ol d dat genebdtingadd. nodi fi ed new data table. 36 . The nmethod of
Claim35, further conprising the step of: (d) transmtting said conpact

di fference reswtCroags P2 (208)andcRY i(Q09NF5rVRY dnd P, respebtivelB, 390@pladthgd’ 7 -
The net hod of Cl)ai m 36, ]wher ein sa,iE ne)t]work incltdeg t he ?nt ér ngt. S

The net hod of d aentr3Fefdremcdsawith their translatadhealsesewsing L dand tiprtablgs andd
conpact differencgyresult %ré a sforage m dia , 239 . Anethod for
perform ng an updR¥&aping labsl marks fromfie a8 F3a. t 0 generate a new data

tabl e; each data table_in ding reference entries that contain reference
that rePer to ot tn%ﬁpe(rﬁ‘@r‘ivéuﬁeng Q?él%&gtwl apferencq doniBtinand apphies snwgris he

compact i {1 er endBAABEH { XaE0geadiet da0niEsThy huftier PBA BIECHHID 26l ¢
and to (105) of P”; are copied to the respective locations in P’ (140 in Fig.
2). Next, the reference entries of P; are replaced by their
corresponding label marks as retrieved from L;. More specifically, the
15 reference 5 in entry 2 of P; is replaced by the corresponding label from
L,. As shown, label 2 resides in entry 5 of L, and, accordingly, the

reference in entry 2 in P’; is set to 2.

In a similar manner, the reference 8 in entry 4 of P, is replaced by label

number 3 according to the label number (3) that resides in entry 8 of L;.
20 In a similar manner, the references 1,1,13 and 11 of entries 6,9,10 and

14 of P, are replaced by respective label numbers 1,1,5 and 4.

f) Having generated P’; and P’;, the final difference result D, is
generated. To this end, D, is analyzed to determine the position of

program fragments copied from P; to P; (i.e. in the example of Fig. 2,

25 the entries that fall in <C, x> or <T,x> commands; the
<], x> <D,x> commands are ignored>). For copied entries as derived

from Dy, P’; and P’; are compared so as to generate D, (210) in the

following manner:



|

a nodified new data table; (b) scanning the old data table and
substantially each reference entry perform steps that include: {H FEB 2003
replacing the reference of said entry by a distinct |abel mark, whereby the
nodified old data table is generated; (c) reconstituting the nodified new
data table utilizing at |east said corrpgzt%_pli fference result and said

nodi fied old data table; said nodified n data table is differed fromsaid

new data table at |east in 2v that substantially each reference entry in
sai d new data tabl €1) $akepachcpairiof matching¢ntriesdinnBly atut £’; fiditheb\dedeted

di'stinct |abel mark; (d) regonstituting said new data table utilizing,
directly or indiredl9Fylngerig¢idy atsﬁPHtaélgr%p&EPlaﬂfﬁ‘x\)lf é‘%@’f%’ée,r and, compsae égﬂd

2 L\ LR e R O e el el
net hod of Cl aim 40 c&tibn éahﬁlnél’fd Wféﬂécf‘ﬂie”di?%ﬁx?:%, | nt er net . ~9FEB

2003 -39 42 . A rreﬂ!uo or generating a conpact erence result between

an old data table : : a ] i ence
entries That cont a?%jjr %P g@g@ghﬁ}%@@@d e? ﬁ)?galgt ﬁggﬁgmfﬁe@q{eﬂgtcﬁg ‘éag{'gg
table; the method cigseiffdghtertd arédtakeffPorafP’g ahu s @dritdis BbsPRhfkcdna! d
data table utilizing at |east said old data table; (b) generating a

modi fi ed new dat a taddressueferémmies geminin enddr £airdnsletionat a t abl e, said

nodi fied old data table and nodified new data table have at ~o | east the

foll owi ng charact er b&api ¢B): w(ll) newbdicarekemplifiedawiithr eéferemee to nthanspetifiy i n
said old data table that is different than corresponding entry in said new
data tabl e due to dXPmpdeiofsEig Zodis &enalleds onlyaentrigs rfalloin ahsC.x>

15 mvarBant ref or SREREeRY rheoE BT R 1 Lherert enier ol hehS)

QU111 2ing at |east SRy BRener prichlold LS CHT R Al PR Mol b AR RS ¢

table. 20 43 . The omty ihelsiki” &tay GoARind arépleceCTorenst (@férRacs 16 P as
compared to reference 3 in P’,). Accordingly, The first command of D,
<C,6> is replaced in D; by <C,5> and a correction command <R,1>

15 standing for “replace label in entry 6” is added to D,. Entries 2 and 4
in P’ (that also fall in the first six entries and are encompassed by the
<C,6> command), contain the respective references 2 and 3, exactly as
the corresponding entries in P’; and, accordingly, no correction
command is required.

20 The rest of the entries that correspond to <C,3> <C,1> commands do
not include replaced references in P’y and P’; and, accordingly, no
replacement command is required.

Step f2 simply stipulates that the inserted data and replaced data
(replaced reference) will be appended to D, in order for the

25 reconstructing party to be able to reconstitute P, from D, and P;.

Thus the three entries (that should be inserted to entries 7 to 9 in P5)
and which correspond to <I,3> in D, are added to D, in section (161).
Likewise, the replaced reference 3 (instead of 1) in the six™ entry

which corresponds to <R, 1> in D; is added to D, ,in section (161).



(d) transmtting said conpact difference result over a conmuni '
network. 44 . The nethod of C aim43, wherein said network incloﬁgefﬁﬁezoos

Internet. 25 45 . The nmethod of C aim42, further conprising the step of
(~1) storing said conpact difference result on a storage mnmedi um ~~FE
B 2003 -40 46 . A nethod for performng ?I‘_\_ update in an old data table so
as to generate a new data table; each dg a table including reference
entries that contain_reference that refer to other entries in the data
tabl e; the method coRspeading wpen theepartionlar applicatjon, deemaynbe storad toana

I ncl udes a conpact differepce result;,sadittgbccp:o act difference resglé ¥vas
generated utilizi FPASFHERFIIUBY OF LENSRY ULkt QORMMMFRL QU NANPTE 22

table; (b te] b £ t tilizi t | t id old
it tabie: (o randlel 2Toal bt Feniie PAok ey bl 0t 11 3ing diroctly
or indirectly at |ea ai i fi old data tabl nd said f

di f:‘er lance rgsul t: sjﬁ]g%rrﬁ%l&?’gga g?%crlggﬁg fogb? gylglﬁgl ﬁ%qﬂeﬂclgdotﬁ§§})t%§pgst abl e
h t t th | | S LCP. bl ; LAl :
loeronce 1 n an oitEl) B PRORSFAGRICP) fohf 7 dld)he dBTeavel DY, RBGRling
correspondi ng ent rty the prédent Revbodmant, Relcenstrecting PehRivedlsd Betrealized on

nodi fications that formpart of the transition between said old data table

and new dat a t abl exnyr desieefd phatfodmaalli asvieqirad andf appropsatei nAt seguence of
corresponding entries in said podified old and nodified new data tables;
(d) reconstituti n®PSEREOhATCAEdRS talisembpdimenigneludesit |y or indirectly at
| east said conpact difference result and said nodified new data table. 47

The nethod of O aih@oneratredai(R22uiramy?y @21} (seestepdy abavein200d) from a 2s

storage nedi um 1 ~ F E B_2003 -41 .
10 b) Generate P’ (223) from P; and Ly; (see step e above in 200)

c) Generate P’; (224) from Py’ and D, (210) by applying the
modification commands of D, on P’y;
d) Analyze the so received D, difference result to determine the
position and size of copied program fragments of P, and use L; to
15 create AL; (225 in Fig. 1 ), which translates the label enumeration
values appearing in P’;, back to their original address reference in
the following manner:
For a non-inserted referred address:
AL>[L[matching address in P*,]] = address (first condition)
20 For an inserted referred address:

AL>[U()] = address (second condition)

Step (d) will now be exemplified with reference to the specific
example of Fig. 2. Thus, in order to generate AL, (170), at first L,
(130) is reconstructed, using to this end L;, P’; and D, all of which
25 are available at the reconstruction side (220). Having reconstructed
Ly, AL; can be easily derived by reversing L,. More specifically, entry
1 in L holds the value 1 and accordingly, entry 1 of AL, holds the
value 1. Entry 5 of L holds the value 5 and accordingly, entry 2 in



|

4 8. Asystemfor generating a conpact difference xesult bet I
data table and a new data table; each data table including re:‘,\l:tregnEEB 2b03

entries that contain reference that refer to other entries in the data

table; the systemconprising a s processing device capable of (a) scanning
the old data table and for substantialLypgeach reference entry perform steps
that include: (i) replacing the reference of said entry by a distinct |abel

ﬁgivkaat“‘;f{ gﬁ!yeaaﬁodﬁ'#{ﬁ@a&t%a%%iﬁ-f@vb'g@a#vsvv&e@x%;%éﬁ%h?f B@iiﬁ.q?%”y‘s%aé“z |
ek, whereby o mod OGS 8 yalie & SnEiaRE6RuAbl Aty HbE U hRACHE gk 9 70
difference result #g ldsa'y% fﬂlfcﬁﬁhgwhersaiﬂwwgﬁ‘@fehlﬁzaﬁu ngALfgﬂrds%ﬁkaalue

nodified old data table and nodified new data tab e system of

Cl aim 48, wherein KRid processor device is further capable of transmtting
sai d conpact difference result over a communication network. zo 5 o .. The
system of O ai m 4%) bistlyi P,s @226)ndswpedoristaktedesfrohe Phi e224) . add . 4The
system of C aim 48, wherein said processor device is further capable of
storing sai d conpact (823) dweritanslaging t address stefergpeesretti umP’2sfrom . lahel

systemfor performng an upgdate in gn old data table as to generate a
new data tabl e; each SHYMETILM Ealiuﬁéﬁl?ﬁ 9 ther eriginal addressorefercrces wsing n
reference that refer other entries in the data table; the system
conprising a processimng device capable of (a) receiving data that includes

Generated utilzing Stibdrt el et HPRcaBfed wuf FléGneS Bouhsoapesifio .
nodi fi ed_ _new dat a : : | it h daded e r

subst anS(l’ ally eaché)%gllrl@Feé\@él%ﬁ?P?ﬁ%%rlboﬁ#gSgps tﬁ%?eétngatr}ggﬁﬁ(?l)e label

repl aci ng the ref efcf@rece irs 2 dagniraislBiedaactiodingcto dahel Mure kpevifivalipy the

nodi fied old data table is generated;
label reference 2 in entry 2 of P’; is replaced by actual entry reference
5 in P; according to the value S5 in entry
# 2 of AL,. Likewise, label references 3 in entries 4 and 6 of P’,, are
15 replaced by actual address reference 11 in P,, according to the value 11
in entry # 3 of ALj;. In a similar manner, label references 1 in entry 12
of P, is replaced by actual address reference 1 in
P; according to the value 1 in entry # 1 of AL,. Lastly, label reference
6 in entry 7 of P’3, is replaced by actual address reference 9 in P,
26 according to the value 9 in entry # 6 of AL,. As shown by this
particular example, P, was generated indirectly from the difference

result data D,, by the intermediary data structure, AL;.

Entries 4 and 5 of AL, hold the value 0, signifying that reference
labels 4 and 5 need not be updated in P, since they form part of entries

25 in P, that were deleted.
Those versed in the art will readily appreciate that whilst the invention has
been described with reference to a specific application of updating software
through a communication network, the invention is by no means bound by this

specific application. Thus, by way of another example, the invention is applicable



(c) reconstituting the nodified new data table utilizing at | eagtgsgi
conpact difference result and said nodified old data table; sai SmEEBeZDUB
new data table is differed fromsaid new data table at |least in that
substantially each reference entry in said new data table is to replaced in
said nodified new data table by a distingt_l|abel mark; (d) reconstituting
said new data table utilizing directly Oor indirectly at |east said conpact
difference_result and said nodjfied, new data table. 53 . The system of

d ai m 52, #Mestécient yemiemeanirel. Cansidesdfarraxamplee mseres pf prograimvensitnsa
network. 5

o The, gystiem of aim,53, wher.ein _saj.d networ,k includes fhe
| nt er net . éSP.Z %%é%t é\r;ﬁl%lpg fdschnigng QF ERUGR SIS EAIPAClYd2neen
an ol d dat e ' apa | nel ydi . erence
ent i es. ot PR uRI Safd fol MEiRRLAGe BaRalth R, SHE PRIy HEUREENS
tabl e; theThySEQIRiALTRMpYchD,3 aRIVHS as RAnfRited o € ting
a nodified old dat]agt ablpg1 ut il?i Zi ngﬁa't | east said oﬁg&gg?trgjl’t fﬁ%g?ﬁf(’ﬁ)&@,
gener at i ngddferencd resitecbridgt bawthe desired zéffigiait Versish caittblnewul dOtleerzs
table, said nodified old data tabl e and nodified new data table have at
| east the fRPlicalions arshof sevese; feasihie, all 3s raquredrandanpyopriate. r ef erence in an

entry in said old data table that is different than corresponding entry in
sai d new dat a t Havingidescribeddhetinyention withogiferenee toaspesidic applinapiantofof

the transition 3%951 ween a'{vg ol d data table .and new data table ar
ot ect ed Suactn s BEbvad Old A pellVeTPe: ehcemPRIEt MRSERRHABHEdi ng
oai o compaliis FEbeBo WitBReEREL b6 8 inbRf glRAM A ERes i IF B Rl 2O

table apd i Gesidted ifl tHE @k dPlagragh.56. The system of O aim 55, wherein
said processor i's further capable of transmtting said conpact difference

result over a CPRRHRI tﬁﬁsihgrto%%vgfelsiﬁézxamﬁr@ WS bBYBredtiddls2ivii G apyiyeioei n
said network includes the lnternét.
the data table representation are set forth below:

e The graph represents a collection of data-records inter-connected by

references which enable to access them.

15 e Data records are stored in a linear storage such as array according to a

pre-defined order.
e The amount of storage allocated for storing the references is not negligible.

o The data that represents the references is not held as a contiguous block,
but rather is dispersed among other items of the data table (e.g. among the

20 data records).

Bearing this in mind, attention is directed to Fig. 3A. The graph (300)
represents an (old version of an) abstract data structure in the form of a graph
(which is applicable in many applications as will be explained in greater details

25 below). The nodes A-E represent data-records and the links represent references
to other data-records. In this example, the pre-defined order for the data records
is an alphabetical sort of records' names. The storage of the graph would appear

as:



58 . The system of O aim55, wherein said processor is further _cap af
storing said conpact difference result on a storage nedi um 591 §L§E§§&m03
for performng an update in an old data table so as to generate a new data
tabl e; each data table including reference entries that contain reference
that refer to other entries in the data $gble; the system conprising a
processi ng device capable of (a) receiving data that includes a conpact
difference result; said conpact 2c~ difference result was generated
utilizing a nodified old data table and a nodif ed new data table; (b)
generating a nodified old data table utilizing at |east said old data
table; (c) reconstituting1a nofi 2i 4d new data table utilizing directly or
indirectly 2s at least said nodified old data table and sai d conpact

di fference result; said n3difiBd3old data table and nodified new data table
have at |east the follow ng characteristics: (i) substantially each
reference in an entry in 8aid G,d,&ta table that is different than
corresponding entry in said new data table 30 due to delete/inset

modi ficasions that formpdrt oD the transition ~ ~ FEB 2003 -44 between
said old data table and new data table are reflected as invariant
references in the correspdndinf,@ntries in said nodif ed old and nodified
new data tables; (d) reconstituting said new data table utilizing directly
or indirectly atTHhusasor sXathplonpaatredoid & 3009, hesingt addrdsssa] ds Maked "ﬁd new
data table. 60 . The systemof C aimb59, wherein said data is received in
step (a) fmeana off bnkgy€302dindn303) thatstand forgctenaey 2iend cerdspectingly, to

dara that S-FEoE %Seﬁfirﬁﬁétﬁ%&%ﬁf %E STt %i;f Iﬁ;ﬁ%ﬁfefz:e?”kt
ol s copatriefy 8 FAREREE L' (ol “was generatod by the met hod of
"< Tocei ved 1 n SEBIL ol RpulvBs rebbiiel S ol i Tt Pk YA S
et hod of - Qo Rchgd AR/ R305 NEFIRIR) Al RIBSY hiRS BRULGS07) e

nmet hod of alm eln s isrecelv I n“step

st orage nmedjaurecdpd D03y stlesvwadul @bzing aBoutviber followdag dledﬁ%?aﬂlﬁ steegeyved
in step (a) froma 25 renote site through a network. 67 . The system of

Cl ai m 66, wiereiABAds dnsertedinkaccardande svithhthe said alpbabetim! orddre syst em of

Claimb59, wherein said data is received in step (a) froma storage nedi um

15 1. A,3,5
2. ABA,5
3. B, 4
4. C,56
5. D
20 6. E3
It is accordingly appreciated that insertion of only one data-record gave
rise to fairly large differences between the storage of the old and the storage of
the new graphs.
25 It is readily appreciated that the above abstract data structure is similar to a

computer program, except for the fact that in the specified data structure,
alphabetical order is imposed as compared to a computer program, where the

order of execution is imposed.
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109%& () - RE atridd ML dntaif refer8ndtrt refer to other entries in the program:

the method comprising the steps of :

(a) scanning the old program and for substantially each reference entry
perform steps that include:
(i) replacing the reference of said entry by a distinct label mark,
whereby a modified old program is generated;
10 (b) scanning the new program and for substantially each reference entry
perform steps that include:
(1) replacing the reference of said entry by a distinct label mark,
whereby a modified new program is generated;
(c)  generating said difference result utilizing directly or indirectly at

15 least said modified old program and modified new program.

2. The method of Claim 1, further comprising the step of:

(d) transmitting said compact difference result over a communication

network.
20
3. The method of Claim 2, wherein said network includes the Internet.
4. The method of Claim 1, further comprising the step of:
(d) storing said compact difference result on a storage medium.
25

5. A method for performing an update in an old executable program so as to
generate a new executable program; each program including reference entries that
contain reference that refer to other entries in the program; the method comprising

the steps of :

30 (a) receiving data that includes a compact difference result; said compact
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5 (i) replacing the reference of said entry by a distinct label mark,

whereby the modified old program is generated;

(¢) reconstituting the modified new program utilizing at least said
compact difference result and said modified old program; said
modified new program is differed from said new program at least in

10 that substantially each reference entry in said new program is replaced
in said modified new program by a distinct label mark;

(d) reconstituting said new program utilizing directly or indirectly at least

said compact difference result and said modified new program.

15 6. The method of Claim 5, wherein said data is received in step (a) from a

remote site through a network.

7. The method of Claim 6, wherein said network includes the Internet.

20

8. A method for generating a compact difference result between an old
executable program and a new executable program; each program including
reference entries that contain reference that refer to other entries in the program;
the method comprising the steps of :
25 (a) generating a modified old program utilizing at least said old program;
(b) generating a modified new program utilizing at least said new
program, said modified old program and modified new program have
at least the following characteristics:
(i) substantially each reference in an entry in said old program that

30 is different than corresponding entry in said new program due to
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9. The method of Claim 8, further comprising the step of:

(d) transmitting said compact difference result over a communication

10 network.
10. The method of Claim 9, wherein said network includes the Internet.

11. The method of Claim 8, further comprising the step of:

15 (d) storing said compact difference result on a storage medium.

12. A method for performing an update in an old executable program so as to
generate a new executable program; each program including reference entries that
contain reference that refer to other entries in the program; the method comprising

the steps of :
20

(a) receiving data that includes a compact difference result; said compact
difference result was generated utilizing a modified old program and a
modified new program;

(b) generating a modified old program utilizing at least said old program;

25 (c) reconstituting a modified new program utilizing directly or indirectly
at least said modified old program and said compact difference result;
said modified old program and modified new program have at least the
following characteristics:

(i) substantially each reference in an entry in said old program that

30 is different than corresponding entry in said new program due to
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14. A system‘for genefating a compact difference result between an old
executable program and a new executable program; each program including

reference entries that contain reference that refer to other entries in the program;
the system comprising a processing device capable of:
15 (a) scanning the old program and for substantially each reference entry
perform steps that include:
(i) replacing the reference of said entry by a distinct label mark,
whereby a modified old program is generated;
(b) scanning the new program and for substantially each reference entry
20 perform steps that include:
(i) replacing the reference of said entry by a distinct label mark,
whereby a modified new program is generated;
(c)  generating said difference result utilizing directly or indirectly at
least said modified old program and modified new program.
25
15. The system of Claim 14, wherein said processor device is further capable

of transmitting said compact difference result over a communication network.

16. The system of Claim 15, wherein said network includes the Internet.

30
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modified new program;

(b) scanning the old program and for substantially each reference entry
perform steps that include:

() replacing the reference of said entry by a distinct label mark,
15 whereby the modified old program is generated;

(c) reconstituting the modified new program utilizing at least said
compact difference result and said modified old program; said
modified new program is differed from said new program at least in
that substantially each reference entry in said new program is replaced

20 in said modified new program by a distinct label mark;
(d) reconstituting said new program utilizing directly or indirectly at least

said compact difference result and said modified new program.

19. The system of Claim 18, wherein said data is received from a remote site

25 through a network.

20. The system of Claim 19, wherein said network includes the Internet.

21. A system for generating a compact difference result between an old
executable program and a new executable program; each program including
30 reference entries that contain reference that refer to other entries in the program;

the system comprising a processing device capable of :
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710% & & () - at least the following characteristics:
(i)  substantially each reference in an entry in said old program that
is different than corresponding entry in said new program due to
delete/insert modifications that form part of the transition
between said old program and new program are reflected as
10 invariant references in the corresponding entries in said modified
old and modified new programs;
(c) generating said compact difference result utilizing at least said

modified new program and modified old program.

15 22. The system of Claim 21, wherein said processor is further capable of

transmitting said compact difference result over a communication network.
23. The system of Claim 22, wherein said network includes the Internet.

20 24. The system of Claim 21, wherein said processor is further capable of

storing said compact difference result on a storage medium.

25. A system for performing an update in an old executable program so as to
generate a new executable program; each program including reference entries that
25 contain reference that refer to other entries in the program; the system comprising a

processing device capable of .
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difference result was generated utilizing a modified old program and a
modified new program,;
5 (b) generating a modified old program utilizing at least said old program;
(c) reconstituting a modified new program utilizing directly or indirectly
at least said modified old program and said compact difference result;
said modified old program and modified new program have at least the
following characteristics:

10 (i) substantially each reference in an entry in said old program that
is different than corresponding entry in said new program due to
delete/inset modifications that form part of the transition
between said old program and new program are reflected as
invariant references in the corresponding entries in said modified

15 old and modified new programs;

(d) reconstituting said new program utilizing directly or indirectly at least

said compact difference result and said modified new program.

26. The system of Claim 18, wherein said data is received in step (a) from a

2¢ Sstorage medium.

27. A processing device having associated therewith a storage medium which
holds compact difference result data that was generated by the method of anyone
of Claims 1 to 4.

25
28. A processing device having associated therewith a storage medium which
holds compact difference result data that was generated by the method of anyone

of Claims 8 to 11.
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remote site through a network.
33. The system of Claim 32, wherein said network includes the Internet.
10 34. The system of Claim 25, wherein said data is received in step (a) from a
storage medium.
35. A method for generating a compact difference result between an old data
table and a new data table; each data table including reference entries that contain
reference that refer to other entries in the data table; the method comprising the
15 steps of:
(a) scanning the old data table and for substantially each reference entry
perform steps that include:
(i) replacing the reference of said entry by a distinct label mark,
whereby a modified old data table is generated;
20 (b) scanning the new data table and for substantially each reference entry
perform steps that include:
(i) replacing the reference of said entry by a distinct label mark,
whereby a modified new data table is generated;
(©) generating said difference result utilizing directly or indirectly at

25 least said modified old data table and modified new data table.

36. The method of Claim 35, further comprising the step of:
(d) transmitting said compact difference result over a communication

network.
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"10% && () “that refer to other entries in the data table; the method comprising the steps of:

10 (a) receiving data that includes a compact difference result; said compact
difference result was generated utilizing a modified old data table and
a modified new data table; |

(b) scanning the old data table and for substantially each reference entry
perform steps that include:

15 (i) replacing the reference of said entry by a distinct label mark,
whereby the modified old data table is generated;

(¢) reconstituting the modified new data table utilizing at least said
compact difference result and said modified old data table; said
modified new data table is differed from said new data table at least in

20 that substantially each reference entry in said new data table is
replaced in said modified new data table by a distinct label mark;

(d) reconstituting said new data table utilizing directly or indirectly at

least said compact difference result and said modified new data table.

25 40. The method of Claim 39, wherein said data is received in step (a) from a

remote site through a network.

41. The method of Claim 40, wherein said network includes the Internet.
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that is different than corresponding entry in said new data table
due to delete/insert modifications that form part of the transition
between said old data table and new data table are reflected as

15 invariant references in the corresponding entries in said modified
old and modified new data tables;
(¢) generating said compact difference result utilizing at least said

modified new data table and modified old data table.

20 43. The method of Claim 42, further comprising the step of:
(d) transmitting said compact difference result over a communication

network.

44. The method of Claim 43, wherein said network includes the Internet.

25
45. The method of Claim 42, further comprising the step of:

(d) storing said compact difference result on a storage medium.
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(a) receiving data that includes a compact difference result; said compact
difference result was generated utilizing a modified old data table and
a modified new data table;
(b) generating a modified old data table utilizing at least said old data
10 table;
(c) reconstituting a modified new data table utilizing directly or indirectly
at least said modified old data table and said compact difference result;
said modified old data table and modified new data table have at least
the following characteristics:

15 (i) substantially each reference in an entry in said old data table
that is different than corresponding entry in said new data table
due to delete/inset modifications that form part of the transition
between said old data table and new data table are reflected as
invariant references in the corresponding entries in said modified

20 old and modified new data tables;

(d) reconstituting said new data table utilizing directly or indirectly at

least said compact difference result and said modified new data table.

47. The method of Claim 39, wherein said data is received in step (a) from a

25 storage medium.
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table and a new data table; each data table including reference entries that contain
reference that refer to other entries in the data table; the system comprising a
5 processing device capable of:
(a) scanning the old data table and for substantially each reference entry
perform steps that include:
(i) replacing the reference of said entry by a distinct label mark,
whereby a modified old data table is generated,;
10 (b) scanning the new data table and for substantially each reference entry
perform steps that include:
(i) replacing the reference of said entry by a distinct label mark,
whereby a modified new data table is generated,;
(¢)  generating said difference result utilizing directly or indirectly at

15 least said modified old data table and modified new data table.

49. The system of Claim 48, wherein said processor device is further capable

of transmitting said compact difference result over a communication network.
26 50. The system of Claim 49, wherein said network includes the Internet.

51. The system of Claim 48, wherein said processor device is further capable

of storing said compact difference result on a storage medium.

25 52. A system for performing an update in an old data table so as to generate a
new data table; each data table including reference entries that contain reference
that refer to other entries in the data table; the system comprising a processing
device capable of :

(a) receiving data that includes a compact difference result; said compact

30 difference result was generated utilizing a modified old data table and
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perform steps that include:
(i) replacing the reference of said entry by a distinct label mark,
5 whereby the modified old data table is generated;

(¢) reconstituting the modified new data table utilizing at least said
compact difference result and said modified old data table; said
modified new data table is differed from said new data table at least in
that substantially each reference entry in said new data table is

10 replaced in said modified new data table by a distinct label mark;
(d) reconstituting said new data table utilizing directly or indirectly at

least said compact difference result and said modified new data table.

53. The system of Claim 52, wherein said data is received from a remote site

15 through a network.

54. The system of Claim 53, wherein said network includes the Internet.
55. A system for generating a compact difference result between an old data
table and a new data table; each data table including reference entries that contain
20 reference that refer to other entries in the data table; the system comprising a
processing device capable of :
(a) generating a modified old data table utilizing at least said old data
table;
(b) generating a modified new data table utilizing at least said new data
25 table, said modified old data table and modified new data table have at
least the following characteristics:
(i) substantially each reference in an entry in said old data table
that is different than corresponding entry in said new data table
due to delete/insert modifications that form part of the transition

30 between said old data table and new data table are reflected as
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58. The system of Claim 55, wherein said processor is further capable of

storing said compact difference result on a storage medium.

59. A system for performing an update in an old data table so as to generate a
15 new data table; each data table including reference entries that contain reference
that refer to other entries in the data table; the system comprising a processing

device capable of :

(a) receiving data that includes a compact difference result; said compact
20 difference result was generated utilizing a modified old data table and
a modified new data table;
(b) generating a modified old data table utilizing at least said old data
table;
(¢) reconstituting a modified new data table utilizing directly or indirectly
25 at least said modified old data table and said compact difference result;
said modified old data table and modified new data table have at least
the following characteristics:
(i) substantially each reference in an entry in said old data table
that is different than corresponding entry in said new data table

30 due to delete/inset modifications that form part of the transition
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between said old data table and new data table are reflected as
invariant references in the corresponding entries in said modified
old and modified new data tables;

(d) reconstituting said new data table utilizing directly or indirectly at

least said compact difference result and said modified new data table.

60. The system of Claim 59, wherein said data is received in step (a) from a

storage medium.

61. A processing device having associated therewith a storage medium which

holds compact difference result data that was generated by the method of anyone
of Claims 35 to 38.

62. A processing device having associated therewith a storage medium which

holds compact difference result data that was generated by the method of anyone
of Claims 42 to 45.

63. The method of Claim 46, wherein said data is received in step (a) from a

remote site through a network.

64. The method of Claim 63, wherein said network includes the Internet.

65. The method of Claim 46, wherein said data is received in step (a) from a

storage medium,

66. The system of Claim 59, wherein said data is received in step (a) from a

remote site through a network.

67. The system of Claim 66, wherein said network includes the Intemet.
68. The system of Claim 59, wherein said data is received in step (a) from a

storage medium.



