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further provided the step of scanning the new program and for each reference
entry perform steps that include replacing the reference of the entry by a distinct
label mark, whereby a modified new program is generated. There is still further
provided the step of generating the specified difference result utilizing directly or
indirectly the modified old program and modified new program.

There is a need in the art to provide for a new method and system for

updating versions of content stored in a storage device.

SUMMARY OF THE INVENTION
The present invention provides A method for generating a compact update
package between an old version of content and a new version of content,

comprising:



(ii1) generating said conpact update package; the
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a. generating a modified version including applying the
conversion element to said old version; and
b. generating said new version including applying said
modified delta to said modified version.
(iii)  in the case of backward update indication
a. generating a modified version including applying the
modified delta to said old version; and

generating said new version including applying said conversion element
to the modified version stipulated in (iii)(a).

Yet still further the invention provides a method generating an update
package for allowing updating versions of content stored in a storage device, the
update package allows updating an old version of said content to a new version
thereof, the method comprising:

determining values indicative of addresses of referenced items in

reference items of said old version;



In accordance with said nodification shifts. The
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Yet still further the invention provides a program storage device readable
by machine, tangibly embodying a program of instructions executable by the

machine to perform method steps for updating an old version of content giving

rise to a new version of content, comprising:

(i)  obtaining a compact update package; said compact update
package includes: a conversion element associated with said old
version and new version, modified delta, and indication of

forward update or backward update;

(i)  inthe case of forward update indication ‘
a) generating a modified version including applying the

conversion element to said old version; and



b) generating said new version including applying said
conversion elenent to the nodified version stipul ated
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version, afhified version generator for generating a modified version

including applying the conversion element to one of said versions;
an update package generator for generating said compact update
package; the compact update package includes said conversion element and a
modified delta based on at least said modified version and the version other than
said one version.
Yet still further the invention provides a system for updating an old

version of content giving rise to a new version of content, comprising:

an input module configured to obtaining a compact update package;
said compact update package includes: a conversion element associated
with said old version and new version, modified delta, and indication of
forward update or backward update;

processor configured to perform:

in the case of forward update indication



b) generating said new version including applying said
conversion elenent . to the nodified version
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DRAW NGS I n order to understand the invention and to
see how it may be carried out _iqi_practice, a
preferred enbodi nent will now be descri bed, by way of
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i nvention: FigonVersipp @emshks ta ther t medLEd MeEsiQpdtipelated in
package used gﬁ)@gdate the old version of Fig. 5to
t he new versi iereof ; WD 2004/ 114130
PCT/ 1 L2004/ 000559 -6 Fig. 7 is a flowhart descri bing

in detail the generation of nuneral shift rules in an
update package, in accordance with one enbodi nent of
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in a cellular network, in accordance with one embodiment of the invention;

Fig. 2 is a schematic illustration of an update package adapted to update
an old version of content into a new version;

ig. 3 is a schematic illustration of an integer value representing an item,
in accordance with one embodiment of the invention;

Fig. 4 illustrates a portion of the update package of Fig. 2 using integer
notation, in accordance with one embodiment of the invention;

Fig. 5 is a schematic illustration of an old version and a new version
received from update thereof, in accordance with one embodiment of the
invention;

Fig. 6 illustrates a portion of the update package used to update the old

version of Fig. § to the new version thereof;



Fig. 10 illustrates a difference table and its

correspondi ng reference shift rules in accordance
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of the invention; Fig. 11 is a schematic illustration
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reference shift rules in an update package, in
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DETAI LED DESCRI PTI ON OF EXEMPLARY EMBCDI MENTS Fig. 1

i s a Bighddnis & schamatio Rlustation o0& peitsd enstaglatpassotiatadgwith the
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executing on the cellular telephones is referred to,
heeseiimaddcerdanas wiith ther sxemple of Figs. 9 and 11, according to an
embodiment of the invention;

Fig. 13 is a flowchart describing in detail the generation of reference shift
rules in an update package, in accordance with one embodiment of the invention;

Fig. 14 is a schematic illustration of iterations updating versions of
content, according to an iterations embodiment of the invention;

Fig. 15 is a flowchart describing in detail the iterations embodiment of
the invention;

Fig. 16 is a flowchart describing an update of an old version of content
giving rise to a new version of content;

Fig. 17 illustrates a system for generating a compact update package

between an old version of content and a new version of content, in accordance

with one embodiment of the invention; and



Sonetines there is a need to update the prograns in
order for the tel ephones 102 to execute a new version

wo b@naofi3o The new version i s generated on a vePGI/UIR004/000559

generator 105, such as a personal conputer (PC). The
new version is stored on a serwer 103 and
transmtted, via a transmtter 104 to the cellul ar
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therewith. It should be noted that a storage device

taexbaitass newavedioni therenf. Tdwhbeed exbrsieui isegenthated on a version
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goaptor 4030sysbras 2 persepaloessputer PG).olhe Repiversien irgeered on a

Sudr B el B oD U R 18905 W bol B B B0 Bes 102.
associ@tedidhd Qoédqm%ﬁ& %&steﬂkﬂ)l ﬁldsﬁa&g%ﬁilﬁgﬁ% g§a non-binding

illustration of an update” package 201 adapte

spataple and ohd ivemsioanisofotClamiitedt to20hilmt aetavorewor to update of
version 203. An old version of content (such as old )
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art). Sometimes it is required to update this data via communications lines, for
example, via the internet.

Therefore, hereinafter the term “content” will be used instead of
“program”. In the same way, the term “storage device” will be used instead of
the cellular telephones’ memory devices in Fig. 1.

In order to update content stored in the storage devices, update packages
are generated and stored in the server and transmitted to the storage devices or to
other devices coupled therewith.

It should be noted that a storage device can be associated with an

embedded device. The embedded device can, for example, be a member in a



apply this update package in order to update the old
version 202 to the new version 203 are al so known. It
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sonetines referred to as "delta file", "difference
file" or shortly as "delta" or_gdifference", wherein
the delta is a collections of di fications occurring
whi |l e updating an ol d versiqgn to new versian. Thus, .
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LikEvHiges TR BRI G FORERERDER fs (bR BB Verbigfi a0 s peferred to
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Sﬁﬁ@#ﬁé@ng&g?%%gégf one reference are referred to,

her eilnad heted dmt the epdaenpackiape2§1. cdrobe eenopitel im accordance
reference item 206 can include an instruction
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ut'er program for exanple, a block can represent

a pr ggspauldunss be ﬁoteaSthkﬂmVugwet OBz Brsvaktimed fferred to as
art. WD 2004/ 114130 PCT/ | L2004/ 000559 -9- Reference

‘idetten 108, 1‘diffen¢ricovile” by shootlyiers fdsflier emc'élifferamcgligwherein the
including, a. reference to a different.item 209 in . the .
dediadna wllsetionpsl 1GaF0ps é}?e%rrmgemi@s aipdating &m%&a&rswn to
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e.g., five hundred items. Next, the old version 202 includes an item 206 that

includes at least a reference (such as a pointer) to a certain item 207 in the second
block 205. Items including at least one reference are referred to, hereinafter, as
“reference items”. For example, a reference item 206 can include an instruction
associated with an absolute reference to 207, such as “jump to the absolute
address of item 207"

It should be appreciated that if the content represented by the old and new
versions (such as 202 and 203) is a computer program, for example, a block can

represent a program function, as known to those versed in the art.



to reference and non-reference itens. In addition, the
old version 202 can include reference itens to ot her
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TPERSR Sitdh Joe e@rf@rﬁc EOMPBHRE s 205ke. gory) during

%iﬁ{lgg CSglCht é&ﬂ%ﬁp refer %(1' Qino’c-ﬂgfe 1t8&2d1%%{315p§?§%QQE an arca

pte he "ol'd "versi on

SORE RU DA @ﬁﬂ:@iﬁ@&)u@d@tﬁ%%ea/ g5&l @stdR3hefrddhancont ent .
An update process operates in accordance With the

updat Hepeamfagerdderente itpeme it anthids atdeastea sefere®@3to an item
One difference between ol d yersion 20‘31 and _new versign
12913101@14 thhe enigat care eelered 4Bsan c exphclh) igiueney Tsng, Wwhile

new. ver sec

1§ FePe kbt hils SRt e hrrBEE RO M8l el ftomal to the
frﬁ%?e r&BMES o aﬁ@ﬁl‘i’ﬁlijdlﬂ&fé&né@ﬁeﬁféa”m e, block 204

I nc es five itens, ‘and therefore

Back to Fig. 2, whilst not shown in the figure, following the last reference
item 210 there are seventy items. For the matter of convenience, these seventy
items (including item 211) are referred to, hereinafter, as “terminating items”
212. The seventy items include non-reference items (such as item 211) and/or
implicit reference items (such as item 213). It should be clarified that the size of
any content being updated according to this example is not limited and
accbrdingly any size of any block along this content is non-limited too.

Although not shown in Fig. 2, non-reference items can exist between

reference items, and there is no requirement that reference items be continuous.



the second bl ock 205 shifts five itens backwards. It

can be appreciated, thus, that further to block 205's
wagbdotiigaackwar ds, all the itens included ther ePCT/aI2004/000559

shifted .correspondingly (by five itens). Such is the

case, e.g., also wth itenms 207 6nd 209 (and their

correspondl ng items 207' and 20 in the new versi on).

is no t hat %e 206 i ncl udes {ﬁgjerenc
AL BN 5"?19011% O BOES tRKUEPRce s fiems. somewhere
BE9RER e HrBEE0Rems! g dphem 8491 | references item

erences’t dress of 207 in the

ol d vehsipdatel fadkagé 200 is &da p&drﬁ%@aﬁ%tth@ A@Rlefdibn 202 of the
item?206'  so it wll referenceltem inits new

toteant, ganénmatinge mewversiar 203 of thestumnitni. B wmtatel prdrass operates
f he content of the reference item 21

t
PnRqCQRRAncH gV s, Waee Berkaes 30d dn eenerast ]hsmg\m@rsien 203.

thi o ORECHFGE BeOfel g SERNL 2028 oL AR 299 in the
BYarhp M€ is 1the %seﬂée ohdbck 209018 T edw! %fsmrt1 203, where the

t hroughout the description, exanpl es applied
socphnidchlock Q0Sr drifte Hatkwardsr endibsoupipplthe dbdok 204 fon the storage
reference to inplicit reference. itens, unless

dedeef Aeendingtst the @samlw blaockR%% mqhﬁ@eSnﬁW ftgmsphend therefore

gs%?s‘s HEAE S ot fise i fiins oGR oo apn eBiibie affus. that
hese ?'Hi@él@QOS*éastmft'H&ckﬁﬁrcﬁu 619 SQKARICRRATBALS are shiftcd

ustrated as st rong c aracters representi ng

odrrespordiny @by divet me1h§) [Seichds kel chye, epglablsogwitheitedhl207 and
content (such as opy", "replace" etc.). However,

30% éandidhpsr qusppn@@gntema)mm 20% ialthe newpyarsioadi I is noted
Bt Sefeal bR, AEGSR ST AP AL e Bhiovars

E’Dc%??‘%ﬁﬁaﬁ%%@ﬁ?g*ﬁs il SRR EAGS, i AP0 réfbrences the

EERESSENEETiPthe 314 ERddd. IeiRYBirtdtd fb?ﬁ@e' thb 'ééhfeﬁ: 8flitem 206°
in 201. For exanple, a "replace" command can be

5@ [tr\eﬂletrcif@fdnwltan 2073 én its newnhvaaidon lmmeeld\meensrmer t ed

cont ent ces the eX|st|ng content. As shomn .
f| rstit cﬂ}ﬁ\rﬁ‘ﬁ 5 Heﬁeﬂdt«b@t .the ﬁ@@t@a@ ofhe m@lﬁfeﬁé%tléem 211 that

51;'5: ude@ cﬁ g%sfgll Eg agg thg Pnt t%ﬁttﬂg %xg 24 f e\é%é.lgete H‘E’a do not
é'&%ll ﬂé%@dﬁic%ﬁﬂﬁr%‘ ¢hik @a&0 @Mh&ug/t?tﬂéﬂn%%'én i 198 shﬁtéd"\.ﬁ:} by five

nning of the new version, thereby shifting the
hbmsklt?@ﬁ)uid uBoiteensted hhamsl\mm@loug ithé dgsaripgont exhmpbds applied

to explicit reference items are also applicable with reference to implicit reference

items, unless specifically noted otherwise.

Reverting now to the update package 201, it includes commands for
updating the old version 202 to the new version 203. It should be considered that
in the current example commands are illustrated as string characters representing

one or more operation to be performed by updating the old content (such as

2% &6

“copy”,
applicable, such as using operation codes (shortly referred to as op-codes),

replace” etc.). However, other ways to represent commands are also

wherein each command has a predetermined op-code assigned to it. In addition,



After copying block 205, prima facie it would be

required to copy itenms 206, 208, ..., 210, while
w@bdotti4180 t heir | ocation five bl ocks up, givi NBCTIIR004/(0559

the corresponding itens 206', 208, ..., 210'.

However, as expl ained before, the included references

of itens 206', 208, ..., 210" needs to be updated to

reference 207", 209", ... instead of 207, 209, ... .
samtimes conmasads acdrbrisetel s aliernatiyé |"Ya-?é{§t2t0&BP§e flustrated in

em need to be r. d. d..of n.copyi :
Zbgf Erogng)émpPlgm aang‘gfﬂ?ggn «“ ep é@@ncga?ll tb%bséﬁég%gl??(% eba, an. insert
c?ﬁﬁﬁ&fq%% ré the DisQISP OBt RpIRBY Bfeceifithd t@tean t he
Irst ande, saving the copy operation. The update

packagesE®in, thel firke contmand maduded bupdckage 201 ds dowlelete five
commands, one for each refer_ence_iteg:C g6

! 6, 208, ...,
itenw, thershy rdeleting the fREMY igmseied8Ackeing ek 204 Next, the
di ng_ shifted it Q6 .. 200 .
wpghieo pRgEEh e & SPBTE AR EofD s SRR jtomg do the
bgg $Okhe | G} UESSI R, CORYCHOSIRRA! (iR 166 €03 Meve items

ven termnating itens 212°to follFow the replaced
Hauk@asdd, pBiigs £8€ € bloeRR05N t he new version 203, i.e.,
the seventy items (including item 211 and 213 that .
gi vesAferseonying blosk 203, pramd faars 1 veuld ihegredpirgd to copy items

SRR A TSR P By EESBED, LS P o
cto%lsgmg 81 3RO 96t NShgdes, PN Qﬁéw@s;e?,e b expldiHEd HRore, the
repracene

t commands” wheréi'n each comand 1 ncl udes a

ihERBE | RGerch&® ofNidéms S206°he08pdat.e Pckagels 29Ibe updated to
I ncludes a hundred replacing itenms. Bearing in mnd |
referencen2it’ e2c kadgesteadt afi288 209 nsf.dhag s, these refarpragdiems or
bandw dt h comruni cati on I%}ge& sucg s inter netf W . d
ap denst pavofGheremeed o be/reptssed nsipad Gt capEmEea reference item an

cel | ul ar) .net works, qf j I he. sj :

B8 ol Py g P00 i e alife b UBHEL e stem on e
L AhADGaTRIhAE doPy dperaidn. e dlage 20d iapRidys feref
%)égg’%‘%d%gckﬁgeg,do?%gﬁ?]f}a\%%}t Fglﬁ i scl g&Se?ggt herl net hods e
4 hatdredrepincsnes cvnirmandd, one ifencachpefitrengitemdds, 208, ..., 210,

"conpact update packages" as referred to _hereinaf
fonacplapivgi them by arrcifarecatq the eressperding e IREY Eﬁ’frﬁi 208,
pav?é@ges is referred to, hereinafter, as "integer

notdti bn enbodi nent , Wherein this enbodi nent

gigﬁ;%l;fozféi\nignﬁl%glﬂncﬁ@l fEplabdifent cdiifaR@sKareoupdhit Yackage 201
includes a copy command that copies the seventy terminating items 212 to follow
the replaced hundred reference items in the new version 203, i.c., the seventy
items (including item 211 and 213 that gives rise to items 211’ and 213°) shifted
five items backwards in the new version 203.

A person versed in the art can appreciate that the update package 201 in
the example above includes, amongst others, a hundred replacement commands
wherein each command includes a replacing item. That is, the update package

201 includes a hundred replacing items. Bearing in mind that update packages

can be transferred over limited bandwidth communication lines, such as internet



integer shift rules is exenplified below, with
reference to Figs. 2 and 3. It should be appreciated

W bat/1a060r di ng to some enbodi nents of the i NREML2004/000559
it is possible to use integer values for representing
items in the old and new contgpt (202 and 203
respectively). It can be appreciated that itens are

dat stored on a stora devi ce such.as

ORI} (SaLlolng netyQrigy TamGIRe, e stacopF Upieciiackges would be

beﬁ$§£g¢e to visualize the data stored in an item as an
nunber occupying the four bytes. Fig. 3 is a

sc hermhs Cuhlitdi e akisAAg Gheddi it d@edrt foe @éﬁ@t@ﬁhgtan@napplymg
of a four-byte item A, according to one enbodi nent of

upliete pavkepds, dhe uTvmltmsdlss]ogeﬂ pileannethpde tl(mtectml pmghlce more
ég@e) 302 is occupied by the binary val 00()010
oxf [Upda @xmkag%,)ortm@mn&pé%eps g8 oRtisfaed 1o

hﬂy‘Féﬂélﬂﬁql‘b :Q] dp‘ﬁ%njtolgﬂ% 1% %ﬁ:%% ?&@P F@(ﬁgﬂ’@ ﬁb HE{% ) packages is

1 F{éﬁe% ”qllérefiiﬁﬁef hesl eafbod! AUAGRNEMBYERNAY ,DYwdi€in this
val'ue 10000101 (0x85 in hexadeC| mal ). The f our byt es

eadboditost lpenemtesr pintt¢ged sisifomelesi. nThgebadkagvowgl tthe explaining
hexadeci mal val ue 0x0B9DF785. That is, the integer

igiegeotiftgsles 4s expmplified belovy rywél@, sference ko 5igs 9@@@@01

f h ft |
oot cat Shatl BR v Edinfe e "SRl © sobe RRRPATERS of the
1H9érﬁf3)n P HER e%r e}‘blé tt@ 'nﬁ‘é A Qe R 1E \Agxfe%lﬁﬂ‘ir‘]ggltéﬁl@'ﬁ the old and

sente tegers as therefore

et Eckdnt (202 fandmmf@pecttiivdlﬁ)e Ii pdrebeappreefatabtnt &eimsrare data
of item 211. Reverting nowto Fig. 2, the explicit

starté oane storagenddes sudr aediskpiranemeary. ifike sizge of an ltem is four
programinstruction bsol ut e address
Btemionpoie & fhatouatiss Pk Goacpredangst HEmnioey iigéer number

ﬁB}/’ %24%5?%}39%?08? %g%t 1508 élﬂl%g‘}éqg ﬁbtfaglgg: % aélntmteger

r%ﬁeséﬂtﬁﬁoﬁ OfOX I B5te 1t8ﬁ‘9@0@matmﬂmg€‘td> Qe e@bobnent of the
represented by predeterm ned op-codes. Hence, the

mperttnﬂe Ther n’iqsu rmgmﬁc:aEtabytebélpftfmostehme:bI?d)& Ilfe odeupiaé|by the
i nteg (or n | a ore
ipary yadne PBARETLo(QH Mheradscimaligbe S-apbosin 40 dnoccupied

LSS A S TR koL B SRR s PSR e
e T
BOB0100€0K8T imhexadedimal)i Yhe dbut bytes @fa.nrthm: bd 1n1tee1met&dr as one
integer having the hexadecimal value 0x0BODF785. That is, the integer
0x0B9DF785 is the integer representation of item 301, or in#301) as referenced
hereinafter. It should be noted that ‘in#’ stands for ‘integer’.

It should be noted that any item, including non-reference items, can be
represented by integers as well, and therefore in#(211), for example, is the integer
representation of item 211.

Reverting now to Fig. 2, the explicit reference item 206, for example, can

include a program instruction “jump to the absolute address of item 207”. If the

absolute address of item 207 is 0x9DF785, then the instruction included in item



ind(207) as referred to hereinafter. It should be
noted that "ind stands for 'indicative'.

w@\doennaBo vely, it is possible to view the whoPE&I/I1L2004/000559
integer as indicative of the referenced item
According to thi s example, if |1fm 206 includes the
instruction "junp to item 207" then the integer

ﬁ 955@&%@33. ?%gnﬁgrrﬁaqgg 286%13@7g§}d (Déi}(%‘ glrr]llstructlons can be

t
ERRREARIT, BlodchimihBd GR0IdE. YRS, tle] o 8840 oP Sjump to” can
bl for agpletths Esinhl 1rﬁb9er Q])l’tgﬂt 0:RUini R&HUdes s explained
i nstruction such as "call item 207" vvhereln t he

qufom)dfethfmferen@ taFig.ihshe integanrepsesehtationaifritdm 206 according
i nt eger 27 According to this
Oxuigeramplgp PépBPQ%&é%S. &Sﬁ)on-go PEHS985% i Tepresented by byte

SO BT 3048 H3 AE50RIGE pb BRrGRRA i85, That

10t byte® BJGQdBM Rhd L3 ® §€ﬁfér kige TRIiCativEAD] ﬂ{éereferenced item, or
i hdicative value to an address of a referenced item

Hd(20%) he réfertedeto dppeinaftat dd tHoald ibednotedi theatvdhafe stands for
can be any part of (including the whole) an integer
rléﬁéllcé%\é@]t ation of an item Also, the exanple referred

Lgrg h a@‘)(/ ]ey, élzsﬁg%?sglbﬁg é(éltvﬁer%s é]il%:@qoic:;] f@eé@rs%uﬁl%gcative of the
%‘@f@ﬁ& itefd r&RP!tb GAR! &AntAB) T i%8n 206 ARIMRS Fhe instruction

also that rep esentlng unbers as |ntegers IS

Yohip @ ivan 207Mthérn thecndsger Ox0BODF 786 wan boneousidezed as ind(207),
nunber representations are applicable. Bearing in mnd

uhigke e preaioysi mbgdlm@tawd@fee ﬁéh’c @xSPEEﬁSéWWSoﬁowd@md as the

I nt.eg

{;ﬁﬁer%@%‘?@aﬁ qt= e ﬂb%g re r%%g ted erptmrlg b&)%@tb%reference

SR B P A S o

{tBiEBETSywh&@in ﬁi@aap-lc@de TRe fheacsl] Eﬁﬁﬁu%ﬂ@ﬁl is ithé de2iB]1 )integer 27
is equivalent to pl ace 206, 2061" that is part of

(e Rotmt hm@aAlzagtdu@m thiig _gxamphel Inigefeatree itemppist (:dBODE785.
f{gﬂéflijlielégf) 8;@%?%153%!@%1 %{?16 f Flf%ﬁgéﬁjf ﬁ}ls Iggstete @ﬁizrnd(referenced item)
SR RgL T i PRl GBI Binrari, WP ghan one

Hﬁ@eﬁwfe%'lué)&féﬂ @d&é&%ﬂ@éf%ﬁ@@@ﬁaﬁnce with the prior
art. It should be noted that any replacenent command

i n t hitscexdopiuethes appsaniated etatvrdicative velues emoebe any part of

(including the whole) an integer representation of an item. Also, the example
referred to a four-byte size of an item. This size was used here (and will be used
again below) only as an example, and any applicable item size can be used. Note
also that representing numbers as integers is only a non limiting example; and
other known per se number representations are applicable.

Bearing in mind that an item (including a reference item and/or a non-
reference item) can be represented by an integer value, and reverting back to Fig.

2, it is possible to express replacement commands in update package 201 in



items, one in the old version and one in the new

version. The two reference itens are referred to,
wheooeilngaBd er, as a "replacenent pair". A persoPCTER29&d00559

in the art can appreciate that 402 is equivalent to

portion 401, wherein the replgﬁggent conmands ‘ar e

expressed using the integer notation, in accordance

wi th gne enbodi ment of the inventi \When using the
tepme G rinfreess: i oy, exaneple, IReplogp mﬁgﬁ@e A8t G065 ¢] &% eguivalent to

wmth e Lapb.agenmen nd, . T hptegers are
ﬁ%?pg??em’ &%gh eﬁ@l?%aé a(rg gfmgupﬁﬁm E %ktggg r2 of I epl acenent

pai r "pigOaei]] fa | 'rﬁg@;tsa%@ SESTEHE FRgi 2 ubfg int
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otetions acdordiggt tee onteambodinixntodl theisvarijonarRbrtioa 401 is the
second is a "post-nodification_ integer" (representing

porsiont enthienupdate magkage 201 thpt ndvdesngepiacoment; qanagands. It is
BN o 35059 e PR P SECFREL FE BT Be' e
%@g lré}ﬁ%@?ﬁéntpé‘ﬁ)ﬁl&dnﬂ ﬂ‘]p%his' é)f]déﬁélﬁp SsdsBbRidP wWigle thidlteference

I'nteger values reflect t t of the reterence

itérasFoneharthe ekdu®iston ard bise odsinevevémion. Gletth® reference items
i nt S%er replacement pair <int(203), int(203")> when
areepterizdgo aheteagter rasfeefreplagemientepair’ 209 and 209

respectively. If the item 209 was origjinally located .

2t aad BESObYSTedds he b wn PR e 2Bl 05 SquirRIFRt to portion
r , C 0 .

I R, g P oL DO, g

wbtatioh,| inex8cefincet Witk dnkesmBREment lof the ihwvsdioad Wiken using the

address Ox9DF771. Bearing in mnd that the |east

miteger f notationpythers afe ttveo riafegesnassodiated with wedeh areplacement

val ue indjcative of the referenced iten s address, it _,
eemmsadyunbls sPEbJINESREE #15e TP 49.gherpiBaHer. hys edn of integer

the integer. nepresenting ref.erence i r

5055 sBY Peitir OPE SEftuehhy 58 1 FoBEr Bl @Ment R rofeppeg to as o

the hedticatbs rihfé&‘éﬁ”%re%)‘és%ﬁtiﬂ@ B0 A AL A old version) and the
CT/ 1 L2004/ 00055 -1570of the reference item 208" are

SAODE 7181 a( Fpest-modgivatlon’ intefee? epemesenttry 20O’ ffem Theahe new

di fference between the two integers conprising

‘t/@‘gl@ﬂlh-er an integer replacenent pair reflects,

T O TR A
- f | J H , n 1 1 1 . . , - ° °

U BT EEERH 10 IR s RO iy 2. i
Podsiblt ag ettt the inbedeh&alurt egtsct nbelshilfiest the weferasced items. For

g)gr:qgl%,o ig’sc)ié possible to view the integer replacement pair <int(208), int(208°)>,
when items 208 and 208’ references items 209 and 209’ respectively. If the item
209 was originally located at address 0x9DF785, wherein the size of an item is
four bytes, then after shifting the content of item 209 five items backward (i.e.,
20 bytes backward) to yield item 209°, this item 209’ will be located at address
0x9DF771. Bearing in mind that the least significant bytes of the reference item
include a value indicative of the referenced item's address, it can be understood

that the least significant bytes of the integer representing reference item 208 are

0x9DF785 (that is, item 208 references item 209), and the least significant bytes



Thus, instead of associating a pre-nodification
integer and a post- nodification integer in an integer

w0 epacasent pair, it is possible to associ at ePEI/IL2004/000559
pre-nodi fication integer or a post-nodification
integer wwth a nodification di¥ erence. A pair
associating a pre-nodification Thieger together with a

i fication, di fie ,ence is referred to, fggerei naft er,
Gicthe & CAgase Hems 0$aarﬁ"qx9%1<7lt d-opi igem 208] gefarences item 209°).
4 . . > th .
PRE bpSi, YRLFO, e DoP RGPS cBmbrifit dBEethiE om, integer

f@'glaféefn%ﬁﬁf)ﬁF ¢&0d@s, théiRford, BRANI RRAME g@ﬁoﬁnéé%ﬁfeQWting old
for understandi ng an enbodi nent of the invention that

wirsionz202 theewntversdon 208aflihin différenes mat¢ferredtioe hereinafter, as
.integer notation enbodinment'. Fig. S5 illustrates a
rfopéificatipn differgaey ] Modifivption differshcs, s wpsrsented by diff together

ared to t I d and n rsions illustrated in
\{‘-‘?‘EQH%}“ ?glergp%%ﬁeﬁos @eﬁ'&f{Wand expl ai n the integer
not at+ e ' t - b [ g j 0 _
o @k, SHRRAUTRY asslialhilf 4! - SodMiuapich kBl b0 post

ibdifidation ehtdgen iv@h inteped deslacembhtopkr,503s pdedibleetd associate a
whi |l e generating the new version 502. The size of the )
prermpddicaipncintegerr ef er megt-mydifieation dnteger, vaigh a modification

1 503 Fol | owi th I i Qg..2, it be .
G 0h PRI TS 16 TRENGUTSETON iieatodREdhe Wit a

. . G . 9
A1 a5 iR REWrer L B, s e R et SuftPpairy
ol d VBagk &Figh Y0483 H04 pbftldrovfui PAlegtkioB8 poftiond 4BMEnd 402 that
(505, 506 , 507, 508, 509 and 510) are marked within
- Bslustg iBeRer Thidt paidy eefatienwhere the itens begin are
mar ked erej nafter, addr (505

ddr (i , ) ,
addr (Eb%ae%?ﬁl@tloﬁd’&#ﬂé s%‘f%e?@@fxé' i 3k Aoy ,GS@d@clgggpund for

reexplici [.e I ) 09. .
ko aREE e Shbet LT e iy By shER I pseeer notation,
hdremmfied ko anRber nb8SRAGNNSidhenlt 1S noted that itens
511and 512 are part of the old version, and are WO
2004/ il 13011rgTdted 20 0dor@0 06l exl @xainpteatofdolido andrmew oversions
bl ock 504. Thus, the explicit_reference itens 508, 509
@eapasadto theld gadwsmyversiongildugtrajed b1 Figyidy (8 p1ger to exemplify

5 SRS R ESnhoa s ahTERL 8 s febri B usion 501 i
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e ltens 5
block 503, deleted while generating the new version 502. The size of the deleted

block is referred to, hereinafter, as size(503). Following the example of Fig. 2, it
can be understood that further to the deletion of block 503, the items in the new
version are expected to be shifted backwards by size(503) items backwards.

In the old version, block 504 follows block 503. Six items (505, 506 , 507,
508, 509 and 510) are marked within block 504. The addresses where the items
begin are marked, hereinafter, as addr(item), e.g., addr(505), addr(506) and
addr(507) etc. The blocks 508, 509 and 510 are explicit reference items. The
item 509 references item 507, and items 508, 510 reference items S511and 512

respectively. It is noted that items 511and 512 are part of the old version, and are



507', 508", 509" and 510" correspond to itens 505,

506, 507, 508, 509 and 510 respectively. Like block
woheb4/1141B@ i tens 505', 506', 507', 508, 509 PCMIRLE000559

are also shifted backwards by s size(503). Foll ow ng

bl ock 504 the old version 501 jrétudes a bl ock 513

having one item 514 nmarked therewith. The item514 is
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addess @ddr(566)1P Ui nERTVesiBRBIoLR S18€ebrredponddk8.b16dI0513 and

511 and 512 ‘respectively. Fol | owi ng the insertion of
bemckl 48 1ortespohdc ko EeBi S14. Haweber, aappwddoalk &d Stdfadne or more
the items in_c]ock 516 are shj fted backv,vards by . ,
1tems eissgwprted sige (blesk) 513’ thetorm dtegy athdh’ e Biat Fisg.sizp(513°) >

i) PGt B R e B aT i T8 bR 8 525599) and
08, V85 5By THR- AP0 141301 HET A A9044080350:505) -

-17 update process Inserts a new block 520 of one” o

npe@16Y)ems to bl ock 517'. According to the exanple
the size of the new block 520 is (siz

si ze(Bagh Yo tha@ld werseow 581t Hecre ds &l thsﬁ%ggloqﬁc $He folbowing block
%f%sblggsl%ﬁs é}%l%]a?ﬁé&? Q%i{h?fl ltﬁis l:?liogliz,l salarecgf?catlltgfi ﬁlegé a}eh ftems 517,
518, 519, 511 and 51Z. Items 517 and 518 are explicit reference items
referencing items 519 and 505, that is, items 517 and 518 include values
indicaﬁve of the referenced items 519 and 505 or, in other words, indicative of
addr(519) and addr(505) respectively.

In the new version, block 516’ corresponds to block 516. Likewise, items
517°, 518°, 519°, 511’ and 512’ correspond to items 517, 518, 519, 511 and 512
respectively. Following the insertion of block 515 to block 513’ it can be
appreciated that the items in clock 516’ are shifted backwards by (size(503) —
size(515)) items.

The example of Fig. 5 illustrates also the existence of a terminating block

517 in the old version, corresponding to block 517’ in the new version. The



It should be noted that the exanple provided with

reference to Fig. 5is by no neans binding. An old or
woew4iier136 on of any content can be conpri sed bRCT/HIRY04/000559
nunber of bl ocks, each including any nunber of itens

as applicable to the case. Sini&arly, whi | e updati ng

an old version to a new version, fthe update process

can insert, delete, replace and/or perform any

vRARiE DEACeSpansafoR, e blaesk P20 od ong OTr BQELE ritsans to block 5177

' he,si f ol . k .
BRROAI SRR T oF RO R0 dnason -
FLSILPP, U erclely, LB tp of A SSIVERIAT IR, B Rty

diatitae vd thik bl $he elideckrsion™0g. 5 is denonstrated as four
bytes. A person versed in the art can appreciate that
for ubghoukdga neted thatitbe skampleprpvidediaihvefesease oddig. S is by

AR L LT AT —

. . ¢ _
48] Shfier oFDRChs; SR8 oy b oh O £ MBI to the
évd. Slrilafly! hﬂiil&ew%)d@tﬁﬁg Q. okdoweredn t@sa WRsy dlefgalythe update
explained wth reference to Fig. 2, doing so, the

puosessc can rinsert, edelets, trepkice randher pexfoumr ayomequiréd operation, as

reference itens in their ori.gi nal addresses, as were .
YRY (G069 25 P QHEFSrVheGHn ﬂ&sa%ppgetemﬁ of plog§sgngy ¥arse flepending

(Wey item 508 references item511
{z}\ﬁ(gl %girag@%@%{?é@{%@égt significant bytes of item 508
i ncl UHehBuMPAIYE benthits@that@h&kizeast i fdd)is non-kimete8lad well, but
version item508 is |located at addr(508). After

barpiriafigr, the scde &ah itemtihdhe evnteat dlustrateidt ini Big. 5 is demonstrated
appreciated that item508 is |located at adds (508')
#hiosk bytespackwar d to addr (508) in this exanpl e.

However, item508. still includes.reference,to it.em )

o1 RS T IR in T e coll SpliETact PATEF iGabpd HR"Bd version
[ ot t O] Q : I

FOL 16 TEL) - oM S04 dcBoRMREES ! AnbBGIAR § € HYREBICT copy

Blddk (SD4land aThiestgfortion cftislockiSig toothehaewngsiong hiisert the new
after copying content fromthe old version to the new

blosk £r1§, aned ghen gopy tthegeennd pavtipooaf hlogk $d 4 together with blocks
B PO QOgESS  1e Hocks (aueh. g B R 1%L Al
FALFIERRE VL it ed 18 S ROBLoE ety WA rion v
fedelichbd litems iRrthehiootikihal "depés’es &P8vere in the old version. For
example, in the old version the explicit reference item 508 references item 511
and therefore the least significant bytes of item 508 include a value indicative of
addr(511). In the old version item 508 is located at addr(508). After copying
block 504 to the new version, it is appreciated that item 508 is located at
addr(508”) which is backward to addr(508) in this example. However, item 508
still includes reference to item 511, that is, it includes a value indicative of
addr(511), where it is expected to include a reference to item 511° by including a

value indicative of addr(511’). Therefore, according to the embodiment, after

copying content from the old version to the new one and after inserting new



508"'. Having provided a background di scussion of the

i nteger notation enbodinent (wth reference to Figs.
wa2@adi143@bove) and exenplary old and new verBCDHR004/000559

(Fig. 5), there follows a description (with reference

to Fig. 6) exenplifying howto thain a portion of

t he updat e package in accordanbé with the integer

not ati on _enbodi nent, conpared with an equival ent

Plorks dpudy asnelockipgbde timotodgte PBekassegan ingbidsr sempwnds for
ol e, s S a5 ol B0 oGy nicave o
. | 1 oo t i ’b i Az
ST EDP AT Yot Bl AR oI Do B Rl bce S0,
Bogrn in the prior art. Turning nowto Fig. 6, portion

601 contains replacenent_ instructions for updating )
t he eRpving tproefdeenc dackgioand| |digsussiond of nthe ginteger | notation

LSS R R i B TS0 SR i mw
Pl (P 5y L RUBRNES DBSRE 5 PRRERL, 9 i 6

¥esreplefy itd hototol GistatEN poeticn of tddpdiibeacRa®@d &t Bccordance with
upclzl]glk gﬂyplg%kage IS not fpl | ustrat ed)l.) Thg) po?% on

thecintiefes mothiyon ephtzskment, conoparaddsith vin eguisaleat portion of the
comands, such as insert and/or, delete are omtted. |
updie BadiRs abiyned i acprepncesiithbhepaer ait .SSVIhH@rf‘éﬂéem from

Plecssllinife SBERSHio SFRondl, ao R 0T b ABI RBeBiehe of the

infvenfn Y ¥8|@ALIdRAI WdIRrofiin BEPIOBRAREI iR d@bMnce with

of i nteger replacenent” pairs, where in light of t
nhedodsknosm iof thEipgsor agt. and 4 it can be understood that

for a_ reference itemthe term int(item' reflects

t he adByEBg nogt & Hig . tnmstienp01) conjiss frepleprpent instructions for

expl.ai ned, wi.th reference to.FiqQ. hat. i.nst ead .
G0 Rl fr it Burdiedin B 5, T 88 That portion
i b . EKPT. Ao e | 0.t .
BOF L SERahP PP BB iRy PhACARBIL AROTR Byl GRS new
vabRnerufeFigl Sem id 4lsb hopabeiadblod1tie apaition dhehe complete update
reference included therein, regardl ess of other WO
podape naadoo postute tho oly vae®BE 01 thothenfesr wersianS@% (the gomplete
therewith such as_ an

EREE b cB t oSG Ry ok DRRSH AiTGUASs gl rdacement
E&ﬂ}naﬁlag, %ﬂ%f&ﬁgf icSRm?ﬂrfcdfs SBACS H{seﬁoﬁf‘d/gg dEfé‘?e ia,fee Uhitted. 1t
should be noted that in the example of Fig. 5 there are six reference items, and
therefore there are six replacement commands in the portion 601. Portion 602 is
an equivalent portion to 601, expressed in terms of integer replacement pairs,
where in light of the description of Figs. 3 and 4 it can be understood that for a
reference item the term ‘int(item)’ reflects the address reference thereby.

It was further explained, with reference to Fig. 4, that instead of using
integer replacement pairs’ notation it is possible to express a replacement

command in terms of integer shift pairs. That is, instead of replacing a reference

item, it is possible to modify the reference included therein, regardless of other



in the exanple is size(503), while other itens are
characterized by a nodification difference of

W@ 30028{4H0B) - size(515)). Therefore, it is posBCDIR004000559
change portion 602, while instead of using
repl acenent commands, it is posngle to use
nodi fi cati on commands usi ng pre-frodi fication integer

shift pairs notation, as illustrated in 603. It L
gHeuneliose sisee dherpwith Hachoal BRcalicodediq frefleeicthe shidh in the

integer,shift. paj.r  is indicative of the referenced
#e?%rﬁgge%ﬁ?llpt%ld%ﬁboﬂ'o.t of the reference itenis §hift.
I'n 60@1‘5&&3@?@%’( RASdS BBt in% dﬁhP&l ﬂ@ﬁ%iﬂ@t%h@%%f 'sénele of the items

illustrated,” where the I catl on conmands ar

hotheataapte isdsing 508), Wit oitief items iapd charhtrriesd 89 .a mbdification
shoul d be noticed that the sorted portion 604 includes

difeerepasupis (sizat803r o wire(5 Hy).ubksrebueminid possiblarisdchiangegportion
i 509), .int (514 d int(518 wh [ t he . .

il Pihiles iled ot e b G its SO, JE danBossitgpto use
il efonC QARG \Ring BEinidiRghuldit 1D shif"baivs bsation, as

{Itis&afedd8)603. si ze(515)). It should be recalled that an
integer or part thereof is indicative of a referenced

i t em B shouldebe notad thabd thedmaldsficationodifisrateedd anhimteger shift pair
whi | e upda ef erence ii{:tem he ref erence needs

isgngicatiye p%ilgegre?@sra? Beu pthittnan ao%@beé@ erefipg Lism g shift.

e . . : ) e ot .
OB SRR BOARLOL B BpAlt e E S Rl e
YdeE&Hiont cdrimPAgS 'k Soft& heERHinOtd HR MAdWEcation differences. It
indicative of the referenced item or to

Shoudd rbef motévedethat tthersorted\ poation 604i ind[udes emengetipst One group
and its associated nodification difference is referred
ineludes reamnpndy fonmagitying w2 vier(B ) ancp&pt518) wherein the
shoul d _be ed that al ugh not shown in Hgs. 5 and
SO ueR DR nee B PSR e SHeobfice Pupanchile cpafipands for
i e: > d..i . . .
SRS SN RO ML IPC AR L ddeyion aifteence
(sef£5@3)ci nige(SUSWE' 1 nteger representation, all these

referencing itenms can sonetinmes be represented by a
si m | Hr Shqmgqidm racelled| thet anfint¢gsr eon pa theresdeis indicative of a

d h f dj 2004/.11413 . .
TP SbOM B GuBa . 30 ShHiiNcaler Vi Gatiaeret Hore Vil wedating a
fenbdHenf ﬂ?et léé”}gf.e%% INLEaY R We &Sﬁfff‘eﬁefgg'af@e%hgf the op-code or

referencing
any other information being associated with it. Therefore, in an integer shift pair,

instead of referring to an integer it is possible to refer to the value indicative of
the referenced item, or to ‘ind(referenced item)’. A pair of ind(referenced item)
and its associated modification difference is referred to, hereinafter, as an
“indicative shift pair”.

It should be noted that although not shown in Figs. 5 and 6, sometimes
there are more than one reference item referencing the same referenced item. If
the referenced items’ indicative values are part of the referencing items’ integer
representation, all these referencing items can sometimes be represented by a

similar indicative value. If the entire integer is used as the referenced item’s



For exanple, a referenced item s address is Ox5F8B23.
Four reference itens reference this item by
waleaugnaso ng its address. The first has an op-rOTE.2004/000559
OxA2, the second has an op-code OxOF and the third,
Oxi B. The forth reference I tempRas an op-code simlar
totheflrst (| e., xA2). If the indicative value is
re(f esent the three | eagt  si nlflca.nt bytes then
1S V4 B‘F=e F &n93 BReTOF fhat Bt BgieeaR i sepresenting the
ké}g&% §81 On the contrary, vvhen t he whol e integer
used as an i ndicative value, there will be three

dl ff eFentexhm@le;ad ryRrafet Sifem’sCRIGRS 4 MSFBB28 OWbur reference
reference itens. The first and the forth reference

itemysrefdrbnce tds pt&meh}t ddsigsating (18 xAse8B e, fitdtehas an op-code

[ t ed 0xOF5F8B23 d
Préd erv“eoag %&5@2&@%@@3 ongybe dhig, bk, The Fgh reference

ﬁF]inu ’5'(8 le Egm? ﬂjoe ﬁg# @g %é) &g(%ﬁ% ifdicative value is

ﬁ!iiréﬁeln% bﬁ% tHrks ?éds@tsﬁlﬁ&h?ft b‘%h%ntheﬁ b ﬁdlﬁgeferex}]ce items will

reference itens referencing itens in bloc

bedepmsénted \aal net0x IHEB23)n Qshthe domteanypdviienethet whole integer is
reflect a shift of si zeg502 When shifting reference
peeshas  aF dpdicativg valuews thase bwgk s thteet Aiffarpat dedicative values

SRR AL 8 EASB b o
B }es%h g idd @Qg (04A231% gi(afe%egrﬁc‘? r %&ﬁa% &bpéégnted as

I nt rnaI y according to t enced item

OIS EQREHEBB), @ﬁhﬂmﬂh&ﬂesaaﬂpxnB$F88Q39f having three
nodi ficati on commands for nodifying reference itens

havi nBevettingsbadkdia gy 6, o1 G%emortndtgbmthHMWalmh 0 604 is

BRFal: vt B 8GRtV ahiRrags 1o AaDEablglRTEs fhat when
hlﬂftglg ‘fé(f}e?é?l%et 1{1§f11ef‘e‘i~émﬁe%*lké}ﬁ 151 Bib&E (S@Fis)the LRaRLAGE values

er ence | I nc €S a va

irddinahbik 0 maAifidem tdTREt b Shifebfgen sB0p waeh %Qﬂ:&mg reference
i ncl uded, this value should be nodified to reflect

ﬁthtrefefremmg(lﬁﬂﬁs inlbloth&1sartke indigativerstabred thkrein should be

havj. g thr rmdl fication conmands for nodifying
@ﬂ&? é@e@%es?l%’qﬁﬁlﬁ)at ive of items in

modi F%%?% othé‘i U R 2B, 6220 fus VL GOMBBR 1% sort cach
%tf'@ﬁigc 3hieMl acbbﬁﬁﬁ%' b bthl@C%zaf(ﬁ&elte%cé@f J t) adnah \ﬁ%hsequently

si ze(503) - size(515)). In other words,
26tathid 686. RCT¢dd 30 G4V QOHmDSE: modificaicar em@manﬂe nfor modifying

i;:%;l!egg«g ?@Z}g\/}?z{vﬁg Ivgﬂie% ﬁhh%ﬁtlgg O%Qtérrtlselrg {)Po%tk §084 b1te is\,\ggsr;ble to
generate one composite modification command to update all the values
indicative of items in block 504 to reflect a shift of size(503). In other words, if a
reference item includes a value indicative of an item that is between 505 and 507,
included, this value should be modified to reflect a shift of size(503). In the same
way, instead of having three modification commands for modifying reference
items having values indicative of items in block 516, it is possible to generate

one composite modification command to update all the values indicative of

items in block 516 to reflect a shift of (size(503) — size(515)). In other words, if a



i ncluded, this value should be nodified to reflect a
shift of (size(503) - size(515)), as illustrated in
W@oW4/18u6h a conposite nodification comrand i SPCT/IL2004/000559
referenced, hereinafter, as an integer shift rule.

That is, 607 denpnstrates t wo :gnteger shift rules

that can be applied in order té update the explicit
reference items in the npl e, of

ref® ﬁ?my‘@ TEeHp incdvdascy valgg dn 1%“\6%?‘% %H@F@%hat ﬁéﬂr%ﬁ%?i’g apd 519,
Ifié\%eﬁgesv%ﬁﬁw%ﬁ)ggda%% O%fglr ??)(%1 %%gpl nc}-iudes 8”%%‘503) B

siééﬁmfﬂj egengtdita bl 607, SuH gacbipositeX MditisafE @bmmand is
co ds that are included in 601. Hence the update

rpfeedrrgd, holinadterg apant indeged Ghift sulee qlhatak 007 tdenemstrates two

updat e package including portion 601. If th

m@g@m plaidit ﬂdﬁs tlgato@arhge #nplipd dyardemiq ppdafe 3Pse>@i1mt| rgference
hantE g%ﬂﬁﬁ rsedfor storing its equival ent

is possible to reduce the

si ze 8fys aﬁ c?lﬁ f‘pgr@élﬁﬂéﬁgﬁatm‘xe kiéh b0P, 195Ci!1lﬂg %i@b&Hshift rules is

i nteger s e reduct n|nthe updat e

dRbkigr & Zortien 681,suginil rgdademdainsomeatdndg, Ydtprportion 607
exanple, a non limting ppllcatlon of updaU%%
ineludeonnby teofiningershifl rudes, lingtead ok sefpfmlfe@ commands that

RO “hri:)@é Rt BT pRALT 00 g 07 i
%ﬁ\ﬁaqe#tqgta ?g) fn@ﬁldng% Sgﬁ c?nS ﬁﬂ%tlfr #é %Eacea@qmred for

nera SHIY app ere

Heigs Raf intdg ertshﬁ‘ftt ﬁjléfhs @ﬁ[@leiﬂtha@ lthé tsphed eequitedi$@dstoring its
Fig. 7 is a flowchart describing in detail the

gl atti replacementreomimaidss it is pobsible to zeduapdha size of an update

package, inh accordance with one_ enpodi nent of the
Hq‘ﬂié&ﬁ blﬁﬁsmgltﬁe§F161}’Iage%ént5%?¥rsé‘éﬁ§¥‘ d that in order to

creat an I [ \

e BBt T R A AUl U Sl G copsidering
)e-BRiNEe] Ahn BhHinehphREAN o8 RNV ST @fom@;vare on

jf%o %etetyl? di fferencleisgegg?ween the two ger5| ons. There

@llelaratyleptanes, anaidtegdre shifidaylef oan detneetimesy save even tens of
di fferences between versions, such as the UNI X diff

tbpb@ﬂdﬁﬁeﬂih@emﬁmfc%@ﬁéﬁ@% es pairs of differences

S P B A ST B
3 SFRE o) 008 TR BRI SRSt e e
shift rule’ is used.

Fig. 7 is a flowchart describing in detail the generation of numeral shift
rules in an update package, in accordance with one embodiment of the invention.
It should be appreciated that in order to create an update package and numeral
shift rules, diff should be utilized (701, in any method known per se) between an
old version and a new version in order to detect differences between the two
versions. There are many tools available today for detecting differences between
versions, such as the UNIX diff program. The diff generates pairs of differences
between the old and new versions, amongst can be replacement pairs. If the diff

includes replacement pairs (702), at least some of them are grouped together



(703) to forma portion of the diff, thus creating,

for exanple, a portion |ike the portion 601 of Fig.
wW®2008aex£13¢ 704) , the replacenment pairs are convPCT/HR004000559

form integer replacenent pairs, using the integer

notation as was exenplified bef??1 with reference to

Figs. 4 and 6 (see 402 and 602 thérein). After

converting the replacenent pairs to integer

(798) 4e soreme prrties afithe dilf: ﬂglércr%mgaé@hﬁmmplﬁ apagtien like the
BRBYE! o of Rtg Lo ,ReRn6HPT H refiicindlatels i sopprted to form

mt%% ggagelgggﬂ n%?ﬁ?f%%tﬁ%iﬂt@éegﬂgﬁgtéé? 3 glygs &k@ﬁpm&l before
Wﬂtﬁ&}:fe@étd:eﬁto(lﬁ@§)4 afld 6 (béd 40%4ind 602 the@am?s are sorted

(706) according to the nodification differences as in
Fig. Afteblconkelﬁm thaf replacsorenit rrgurStﬂ@elrmgernmpﬂa’qemt @airs the
| ace

j nt eger n t t hift
PIAREIeE ks P q%él'fvs%‘ﬁ?gag? gnbe’ {eact aiifepairs, by

%sgé&ﬁﬁng ttgé’b@’fe IhBH hb}{e nce@@%&t@er %@ﬁa&%és mpdification
éﬂfﬁ#&rﬁ:eb% @t@g@cthhh a&asl eblt%@ @ﬁéﬁphﬁ%@nwlthefeffer%ﬁ@e to Figs. 4
several indicative shi pairs having the sane

ﬁtﬂc’ﬂ)fam]aﬁl 03i ﬂgler m‘hcg(r?:ﬂﬁjt paitee gee isnded ﬁ(ﬂﬂgb ashorfding to the
709

i eatronditigranees hoin Kigs 8. BRcESUnen | he tmm e

o Rl Jof Rt (BE € SaieaT B RS e, e ieqgr shift pairs are

17 Yadeﬁ RAYGaRhe 38EheAiRe %f&@hé&ﬂeﬁerﬂ@h'lhﬁﬁaﬁ%'\@lues to form
[ ue servés ‘instead of the ind throughout the rules’

gmlmwtmal shift pairs.es stagd bremplifiek befild6 with Fefgrente its Fag 6 (605). It
exanple to block 709 in the current figure. |If there

@hcéﬂ@ beupged eatuai thgsereases tiaen Biese iRl sevarpl mdigative shift pairs

AL 5 TP T ALt R g
Sd L1789 iRURREA ans D ikh F[ 19 il EAL LG et ﬁ? tﬁé eséas@n then the
% ll\: efgg r enceg 5{1

ast Itenms I cative val ues

ahdld hetegadiig ldb@%idéfecﬂlafsf&feefﬁerenela@rlwhﬁ’r |1ﬂd16&1\t’€h®mue it is
as was previously exenplified with reference to Fi

gpreciagl7hat Ithe |bs},o¢1©f7@ is tradurdsmi tandeearf be tshapped, wghlle the int
timzations For t he
A0 RO URSIAR SR H.Zfza@@uﬂaw%gl HL pknération Proess. The

PREK: 568 Rt e § bt CGRaEs  BRER T B Ptk EHEp R o
firstif@brs ancsebupt aAtiadidydinead v vat dediehtivdshisepanrhaving
rule are cl ose enough, W) 2004/114130

BET4drhe anddificasa® difference, the indicative shift pairs in a group can be

joined (710) to form a numeral shift rule indicating the first and last referenced
items’ indicative values in the group and the modification difference
characterizing them, as was previously exemplified with reference to Fig. 6 (see
607).

It is noted that sometimes further optimizations are applicable. For
example, if there are two numeral shift rules having the same modification
difference, wherein the last referenced item’s indicative value of the first rule and

the first referenced item’s indicative value of the second rule are close enough,



-23 the two rules can be joined to form one joi ned
nunmeral shift rule. The joined nuneral shift rule

wo pasaaties the first referenced itens' indi cat POEINAOANBISSY
of the first nunmeral shift rule and the | ast
referenced itens' indicative vaue of the second
nureral - shift rule, together w the nodification

di fference that charact ri zes he It sho
thetwe ke cmh joumsdnish Toray @§1F|Jﬁ§:}1 PRl Qi (Ofey  The joined

Iﬁlh?effl‘ﬁl Sg‘gﬁ ‘6’2]11 %?gﬁf&fé&n 1(18{ H{dbgdtﬁ)%txlafﬁ?e of téle first

futh&al e ﬁﬂ@ ra%ﬁ%@ 15&%&@1&&&@%&1 ﬁﬁhb@ci’vef ¢41ae &Tofe second
Itens are susceptible to erroneous update (that is,

fumeatalvelyifbeulep degeticbrt withethk enodifamatienrdifferarse sthaf t:blaracterlzes
It should be noted that the invention is not bound t
thea. dhskouldcbe agtashthat wherp ﬁ‘é@aﬂ%ﬁ J&ﬁan&awmrabﬁhlﬁ rules are

0 A A S B P O B o
ﬁﬁ fg‘g&?églat@87th%f d;h@d e, | dhPHHrEFRE thEHe%&Uf%%QiﬂE%ﬁbﬁ reference

d so ar reduce the size of updat e
ipagk agesuByeptitlo go ruwaeals spddte (that &s théshumydenepdtiedtp reflect
a conpact update package. It is noted that in those
aeerecnagys shifYi f f erent terni noI ogl es to descrl be an

. S.d? 1t=1e sh&ﬂé‘i%gﬁgéa &Eﬁaggtl lgpgalé élOt gg %%bﬁc sequence
& CE'F?efr tforP and 1 fet ﬁ‘[}%?%tf o%kélﬁﬁfﬁ:t?l%%{e%%ii Shift rul@§ g9 Hgé&ﬂ)eHQn Fig.

R ontent can
AR W RNneELeR Khib Hille lt@hﬁﬁoﬁ%?(ﬁsb@ tih portitat 607 of th &
to, hereinafter, as 'neta Common forns for
pr ov i Inii auglitiaet, dhel ambodtmelsty nthastratebse & radieathesivieeaf an update
and |inker, map use Sg scr be co er pro
[

Paskage Py UFISIHRER giles. thys eeRet %ng:aﬁemp%ict update package.

.0 nd ot her n
RECHRETA BhRE Bl AR TolBY s dthAuane
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Afb Bakét @dp neka 1d AcsciBNS coapater pesgiahe. Cowend, art-tha is not
bl ocks thereof wher ei n
limited to computer programs and other types of content can have meta-data as

well. It should also be noted that associated meta-data can be separated from the
content, for example by storing it in a different file or by storing it in a database.
Alternatively, the meta-data can be stored as part of the content, aé applicable to
the case.

Fig. 8 illustrates exemplary content and associated meta-data. Content 801
includes four blocks 802, 803, 804 and 805. Block 803 starts at address
addr(803), block 804 starts at addr(804), and block 805 starts at addr(805). The

associated meta-data 806 describes the content and the blocks thereof, wherein
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wo eovgtiiiied the bl ock. It should be notified, PCEMRE04/000559
that this is a non-limting exanple and neta-data can
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10. The exanple and description of Fig. 8 wll serve

lecla basis for understanding how to obtain a so
called "reference shift rule' in accordance with )
anot hWhes rsagrating an Epdate pagkegsn indendegstoipdatgan old version of

expl ai,ned with further detai it.h ref.to,Fi.g. .9, . -
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FRLATh AR AR AN MRSt refrences o
wilhberekplaindd hesdwaritlo refofence ta Fiks. @ avddi(a di f f erence

table (9A01, 9A02 and 9A03 respectivel y? associated

wi t h Thee elampladanéwdsssriptionsobfFig. g8 willj perve as a basis for
accordance with o

SeES0anes Nty npentadlet, of Lhe L AVeIL o The e wit
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WihsePro F@%.Y\SE,VWEidhCi'S Dhepfatit illue@stior BE aht@H WRSion 901 and a
added to block 905, thus generating the corresponding

dvo vRrs&@5902 recetead fremagpdate theredf, ahdwittheefsicnee taFig. 9A that
i.s thus bigger than the_sjze of Hwe bl

SosSBp TR s bpon o Tagardaomnd drl deecetdablecktAd 9A02 and
OPEESRRGEDNC A ESRELR P TRELRCeB i NP ¥ e 9. im

ARAAIRCPRARESAs embBAEndM0FRd idRntiBg. new bl ock 909
are expected to shift forward by size(909). Forward to

bl ocKTRODBId vbistmk 9006Ghclades émporldsks (903, A6, 30G, arldl 36K), their
907" _ corresponds to bl ock 907 and bl ock

908’
wespdiysaiars addrassascire 708 CAShetgds( Y. addd07) anbagdr(908). In
P ot &S b ES ePa B O R iGetemme s PNt sk 205,
Eéll'ilg ﬁg%@g%@ 18rRESornitd bR et aiyoe 45hesRhat the size
of block 905'. is thus bigger than the size of the block 9205 by size(209). In

addition, unless additional insertions of items to the content or deletions of items
from the content further occur during the update process, items forward to the
new block 909 are expected to shift forward by size(909).

Forward to block 905', block 206' corresponds to block 906, block 907"
corresponds to block 907 and block 908' corresponds to block 708. A new block
910 of one or more items is inserted also into block 907'. The size of this new
block is size(910). Thus, item forward to the new item 910 are shifted forward by
(size(909) + size(910)).
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906" ‘equ si ze(909) ew se, th

BuAblocke dhef yesfeckive starOfitresshand theiriangttl. The hitta-gihtr 9A02 in
address of bl ock 907 of the old version also reflects .
axsetiafion o¥itls threnewoyersion202 descridgsithe biooksdaeluded therein. By
si ze(909). t he her, hand, the rt address of
rapmmpist-gerial St et S HiadGagonttarcd that the
i ) i . "M = i
34 00 Lo, i AECEAIOR oA SN gbE S o
ve@biBhengewelid ttheusas Wilddesdef BRSK 906U dopbBwtov (dldr(906) +
respect to the specific exanple of Fig. 9, it should
Dee(909)) elikewisé,dbatstdrt uddiebaof blecke@hpikerotompgted ©, the start

idﬁiﬁgﬂggﬁ?fé&@iﬁ; 9@%&’% %Qélé%%m%&%m? ll‘ﬁgleggﬂ?% SRR of BEeD), that s,
A BT BTG O B 5, P B o o
SoUl deRloPOtrRs aPRr echidt edyt h@&i:&(ﬁ»@i@rf p@ssisg!g@mg)); that is,

I ndicate the neta-data 9A02 of the new version

iR S Pl 2B 608 ins it 4(809) d sice(Xi®n, and adding the

sizes of the inserted bl ocks when applicable._ The )

r esul Wherengethe desgrintion hevidai pbiei itsteranes shihdales will be

that is, ,the shift that characteri zes the.start, .
deidrbed TtV euBh il o TEnBISI G erainbn e (s it should be
e [ [ iNET S ON)anidS eting.
FELCARRDAIR, A g0 OF S 2190k LG Blin, e
10 d(158# vEtGonsléhn haWﬂr@fapgﬂicth sirthber efisleckghlesv blocks and
corresponding to neta-data 9A01 and 9A02. .
items can be inserted at any location or deleted while updating the old version to

a new version. It should also be appreciated that it is possible to indicate the
meta-data 9A02 of the new version by using addresses in the old version, and
adding the sizes of the inserted blocks when applicable. The result, together with
the modification difference (that is, the shift that characterizes the start address of
each block in the old version and its corresponding block in the new version) is
referred to as a “difference tables”. This is illustrated in 1000 (see Fig. 10),
which is the difference table corresponding to meta-data $A01 and 9A02.
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a da 0oes no one
W%f@}@l@lgébmd\t)ﬁesmﬁment See for exanple, Figs. 9

11. In Fig. 11, the

In the example of Fig. 94, it can be seen that blocks 906" and 207" both
are characterized by the same shift. Seeing that blocks 9206’ and 907" are
consecutive, it can be appreciated that their two reference shift rules can be
joined to form one reference shift rule saying “Modify <addr(906"), size(906") +
size(907")>, size(909)”.

In Fig. 10, block 1001 exemplifies the reference shift rules based on the
difference table 1000. In this case three reference shift rules (1002, 1003 and
1004) are illustrated.

Yet, sometimes, as is known per se, the meta-data does not describe one
or more blocks of the content. See for example, Figs. 9 and 11. In Fig. 11, the
meta-data 1101 of the old version 901 of Fig. 9 and the meta-data 1102 of the
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rofe 17004 cotp@spadhds bo & smalleeblosktdompeée tetiesetondings 1083 of the
6 and 7 above, a person versed in the art can

pappioss iexamplakherefore,sa pafersinge dtenprafesenging aher item in block

S hgrohmodiinEn seordinieyv it hiede rp i S Stleg mgs cose.
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et a a an ere Utl I ZI'rng nuner a

fefereAdPlo FRR! 8, 6 anll 1T sbB@s e pefdoih. vekSed  tefdrDvmhappreciate that
describing in detail the generat| on of reference shift

it id pesdiblean mpdatepphckagerali shificobasdaherevei rdfersnee shift rules

embodi nent of the invention. _After receLvin
376 RNRRPAIC eh@oﬁ)s it @apebe recallsd. he Beth raltlglgwg numeral shift

v di f.feren

H505R Py e PRI Ral BuF GG iDihg TG, SN Futes s
I at least information about bl ocks (such

%@@cﬁb&e?ﬁé{igﬁ%s addresses) in the old version

assocKigt 48 ivatflowetiaot dedcribmgbodétail ke generapien bif veference shift

correspondi ng bl ocks (such_as their start addresses)

fufest inanniendae package, 1wq0@rd?alciewoéwﬂ§/ one [gg1bgid im@afe%fc@e invention.
ﬁblecanlnc%gfagt@ﬁ? rrrat on a x
mHCE fedr ey Bl dat HESE U et AR Rathdrt S ersion. a

51C
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Alternatively, the difference table can include at least information about blocks
in the old version associated with information about their respective modification
differences (i.e., their shift value). It is noted that other alternatives are allowed
as well, such as including at least information about blocks in the new version
associated with information about their respective modification differences.

For each block described in the difference table a reference shift rule is

being generated (1304). Next reference shift rules referring to adjacent blocks are
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yotheesssoific alemenat shifhmules cinddeefarenice shift amdesnderstidred above.
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updat.in | d versi . i on. Thus,

rgﬁg‘%rth? %]&ﬁgﬂe%%reggé ggﬁlﬁﬁﬁgﬁ‘:% oyg?(sqéﬁ'per son versed in

the afieiG@Rr APRIRGERIS LealenfNs YRdals PRAKBGEl hah collection
contains at |east one conversion elenent is a conpact
offhaf eufescidsageiatedheithapplipdaty package ellsitds, @Icemeersianoelement

an old version, it should be appyreciated that .
woriaelude ot leasbprnavmerad shifk aﬂ%@%ﬂ%ﬁ@%ﬁt@mdﬁ%weﬁhlﬂ rule,

For exanpl e,. consider the exanpl.e j ed in FL@:
iy o T RUe P e 90 a1y HEAH PGt hft, Pifdion 1o 0
7 hack . 10 onTh ' - th
Dok BB TR D i e o
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element is a compact update package.

When applying a conversion element to an old version, it should be
appreciated that sometimes reference items can be updated erroneously. For
example, consider the example illustrated in Fig. 9, wherein the inserted item 910
is inserted into block 907 backwards to item 915°. This change in the example
will not affect the difference table 1000 and the reference shift rules will be
similar to those described in Fig. 10 (see 1001). However, it can be appreciated
that items 915° and 918’ are shifted forward by (size(909) + size(910)), and not
by size(909) as predicted by the difference table 1000. Therefore, unlike what is



simlar to those described in Fig. 10 (see 1001).

However, it can be appreciated that itens 915 and
wWQ21@4/184180 shi fted forward by (size(909) + sizePCW)2)94/000559

and not by size(909) as predicted by the difference
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size conpared to the conplete delta. Yet, the dified
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SaSho 2P B RGP SR PR PR s,
BB BRI ket Lsahorony possily
drfondoRk efepdddepiendSpairs and together with the other variations. Thus,
modified delta is smaller in size compared to the complete delta.

Yet, the modified delta together with the conversion element can
constitute together an update package that can update the old version and create a
new version thereof. Such an output package, constituted of at least one
conversion element and a modified delta, is referred to, hereinafter as a
“composite update package”, unlike a “simple update package” that includes a
complete delta and no conversion element. Bearing in mind that the conversion

element can be smaller in size compared to its equivalent replacement

commands, the resulting composite update package is usually smaller in size
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Fig. 14.
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Fig. 14 is an exemplary schematic illustration of iterations for updating
versions of content, according to an iterations embodiment of the invention. The
version 1401 is an old version, while the version 1402 is the new version. The
figure illustrates generation of a compact update package for updating old
version 1401 to new version 1402 according to the iterations embodiment of the
invention. The old version 1401 includes a block 1403. Further to block 1403

there is another block 1404 including at least some explicit reference items 1405,



figure illustrates generation of a conpact update

package for updating old version 1401 to new version
wade2/1a06ording to the iterati ons enbodi nent oOPCT/HE004/000559

i nvention. The old version 1401 includes a bl ock 1403.

Further to bl ock 1403 there |§pgnother bl ock 1404

i ncluding at | east sone explicit reference itens 1405,

VO [ / /
165, 140700 40816051 1410, 14k, 1402 o1 Ehsand st 97 fbioolsck 1404

idios 8P ot S e BRI $005 Cana Ta0a
cor r §3RAB AehOvdbivnkE1021 HEb13EKs 1463, m@ﬂmr@am@mm blocks
1405’ 140% 1407' 1208 1409’ 1410’ 141

114‘032and 14043 Wh11b4ﬂlé 1temsd 14@5.5 14061 rldﬁﬁt;nblwsb, 14(@(’[}31410’ 1411°,
1406 1407, 1408, 1409 1410, 1411, 1412, 1413, 14
118’114 53% sdddé tande 1415 @Ollf@%@[ﬂdo% 1@%@@@614&73 1408 1409,

L@eéiifﬁ%ﬂ%aﬁﬁf f e 1AL Mo A i S gt was

e
SO L Ui DS ¢t on
iledR 3411243 sip61d 41 P das Brsertsd hs;bamwauomhﬁemm to itemal 1405°.

therefore the content of the corresponding reference
i t enslt s$hosld, belaated tlmcnhqaqmenw%re&r@@,mﬁemalhﬂ)S 1411 and 1414

a8 SN Y Wdorticalin 8R4 REIPYE HHer GG, CAnffC Cotresponding
#?%&ééﬁ%@&?qc@?m f@il’ogﬂg %}f A’ ﬁteeS@ I(Ifﬁ&érﬁﬁ%i? as well.

and are su ant

Sidgtriyc ahe asontét! of T46%,1 14175 244 0A14 ér&oﬁlbstantlally liddfXical, and

are explicit reference items, whose content was
thertifbiee the( icontent tdfethe catespending r¢ferencocitens Hi4065d1412° and

in the new version co to the old version. The

ke aﬁ%pmbsé@tmllgfdd@%thazg &@S\ icit reference itens

1411 14 141 ,Y t

L e 1108 080, L4 10 G L A s, wose
&ﬁl\ﬁéﬂtt W@s' Hl%ﬂ[ﬁ&p (1 at Qhél?ere'ﬁ&éhc‘!&f Seply 1AR2 sh\i\ﬁéd)em the new

Itens 1405 ... are shifted itens,
%leohheombafeel, td hbe Oblﬂfverslioml |The samenauplsisy aldet ec tise expl1c1t
that item 1417 repl aces item 1405. Further on the diff
wferenes 1t'em§n141ﬂ4’ 4“121’ d4igennd 14847 |¥etb aediffi wtlityt lgnown per se
item 1415

SyEHGAZEe T dat i‘?fflém%%eg} | G tRd) pgversion 1402
#‘Jhﬁﬁqlgeﬂsllﬂ(ﬁ?p @?e HR bll "‘141]ar@@ﬂlf§é21 ol Til#ﬁtherefore the diff

OW ng a cod a conplete e
ﬂt@lﬁ‘@réﬁ(ﬁféousﬁﬂdét@étb filght item 1417 replaces item 1405. Further on the diff
utility identifies that item 1415’ is identical to item 1415 (and therefore a copy
thereof), and synchronizes to detect (correctly, this time) that item 1411’ replaces
item 1411 and so on.

Thus, following a complete diff, a complete delta is generated, indicating
(partially erroneously) the following:
1417 replaces 1405;
1405’ replaces 1406;
1406’ replaces 1407;

1407’ replaces 1408;



(partially erroneously) the follow ng: 1417 repl aces
1405; 1405' replaces 1406; 1406' replaces 1407;
wa2@d11418pl aces 1408; WO 2004/ 114130 PCT/ | L200B¢DOR8&H000559
-32- 1408' replaces 1409; 1409' replaces 1410; 1415

is a copy of 1415; 1411' replages 1411; 1412

replaces 1412; 1413' repl aces 13; and 1414

repl aces 1414. Based this conplete delta a

conver si onl‘élséﬁ%ﬁfw?sslo‘@é’herat ed, for exanple in

accor danc Lo ds illustrated in Figs. 7 and
13 above. %@&g ﬁl?ﬁﬁ{@t? itens 1405, 1411 and 1414
are subst apfisalid ¥ cogeoriaps; (and so are their

corresponding itens), as well as itens 1406, 1412 and
1414 that B’ replas¢sahlilal |y i dentical (and so are
their corresponding itens too), and upon detecting
that 1411'14R25replagesiidl2iand that 1413' repl aces 1413,

t he conver.sj | e can.estinmate that 1405 shoul d

be repl ace%hg#\j riﬁla%gs'_sfg%apg” y, by detecting that

1412 replﬁpp? rnélggesam:i414l4' replaces 1414, the
conversion elenent can estimte that 1406 shoul d be

r epl aBaskdbyn 1436 . confpistec dalveras iconversime Bleentajspeemetated, for

to the old version 1401, generating nodified version
epnple in agoasdnaccwith shemetirnds illngtraed i Figsorl asdebieshove.
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dubstadkidily eidentitall ¢l sécaer thelid cob@edgtmdane iwad to®¢d and upon
enbodi nent of the invention, a nodified diff can be

datedtingethat ddibardphaccs drild emd: thet AdH3f rapdhoee A4l 3nthesa@iversion
ement ot e g d WRcsHaR ks Grpared by 14057 Similarly, by
detecting that 1412° replaces 1412 and 1414’ replaces 1414, the conversion
element can estimate that 1406 should be replaced by 1406°.

This conversion element is applied to the old version 1401, generating
modified version 1418. It should be noted that the conversion element modified
(or converts) several items in the old version, but it does handle any other
variation such as deleting and/or inserting items. Therefore, the modified version
1418 is not shifted in relation to the old version 1401.

According to the one modified embodiment of the invention, a modified
diff can be utilized, comparing between the modified version 1418 and the new
version 1402. The resultant modified delta would recognize the insertion of
additional elements, deletion of others and replacement of the rest (amongst are
the items 1407, 1408, 1409 and 1410 that where not handled by the conversion
element. This modified delta, together with the conversion element, will serve as
the basis for generating the compact update package.

Alternatively, according to the iterations embodiment of the invention,

instead of generating a compact update package, the modified delta should serve



addi tional elements, deletion of others and
repl acenent of the rest (anongst are the itens 1407,
w(a4@8/1141409 and 1410 that where not handl ed byPCTH#E.2004/000559
conversion elenent. This nodified delta, together
w th the conversion el enent, vyi:}tg_serve as the basis
for generating the conpact updat®e package.

accordi to,the iterations enbodjnent

Al ternatjvely, . .
2a BRYS At BARSTaRon of AdERianab NOYEFRINEFING SR EHlbatl cxample in
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deingtitutd tegethar3 edmpeundiétnienson ekomadr $henewl cameatsion element
together with the gne generated in the previous
G

wanRiiedvol the mositied vegston b togeneralgmpathey modified version
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BTSSP ) EMBber B DEMASTUES SRR ETEN SR b2, and
6h NOhe BEh] 'lﬁ‘:} EHEERe do@iti G e topFinBehe AIRAHGS is when
by a nodified diff against the new version 1402, and
the sire ofXie mwdifiddadsitd produced ibygarc deditionaogéther with the size of
stopping the iteratigons is when the size of the . .
thedich eenveasion elnarnidelaragr arequabtaithedize ogiderseviais modified
BB b L 5 SPS E b L3P ent. When
the Q%Qﬁ6nsv‘éﬂg:bé%d§ﬂ\€/\;cgﬁ{pattcg %pﬂét%‘@é&ké%éc f?;?ég}ég%gg r‘g)gaed on the

conversi on e Iterations

ddmepeaitbenivenfioncniat kadehé mogiéfied deled based on the

conpound conversion element and the nodified delta.

Wher eWherens theeitarations embediimestt will Ihe desatibecin igeneral terms
terns. below with re Q, the fl ow ch

ner al ect rt o

BGW Tish TErPh S0 HEvn OO R bt SRR b ey ipgidentally,
| Ei g yl4 i -k LA L e

AT Bl L 143, S LS e R o can have
AN phIaGkse anfhtict THI6aR, Bevi PRekS @ddaterdd ¥ an [beCiabé®fl at any
or deleted while updating the old version to a new
leatsomor deleyechwiilerupdafing tler atd versionato deewevdrsionpany number
and any appljcable termnpating condition (or "stg .
Qriteratipahesn baperermedand any applicaide ﬁ@rmla@mwgoncﬁﬁan (or “stop
i s, .the progess ocee t.o the t.iperation if t
aelisgolr) Par RS IaRRE; e B s, I kRS oot to the
S8 Hek- RidiBirithe gl%b%riteﬂi&?is' fdtfRdd ons enbodi ment of the
Invention. It 1s noted that the update package
gener Biged 5iip adtwocidiandsscribig inhdegail theoitedations embiodiment of the

forward conversjion order. ) ) .
invention. It is noted that the update package generated in accordance with this

flowchart is in forward conversion order.

Upon start, the method described receives at least an old and a new
version of the content to be updated, and meta-data, if available. The two
versions and the meta-data serve as the basis for the generation (1501) of a
conversion element and for determining (1502) the initial delta size, wherein it
can be appreciated that initially the compound conversion element is identical
(1503) to the conversion element generated in 1501. The conversion element is

applied (1504) to the old version, generating a modified version thereby. Next a



Upon start, the nmethod described receives at |east an

old and a new version of the content to be updated,
wa@pa4iref1de data, if avail able. The two ver si ONBCHIR0Q41®0559

nmet a-data serve as the basis for the generation (1501)

of a conversion el enent and fog deternmi ning (1502)

the initial delta size, V\,herelnﬁ} can be appreC| at ed
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nodi fied delta 1s generated (1505) while utilizing a

(@5avy.ied diff on the nodified and new version, and

the nodified delta serves as a basis for generatjon
(1506)haineva cmvemm eplemsnt e msgged THHS08) Antathe heempound
new conversi on
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Sl Z€ e new conversion el enent

donveRgonrdéhemdisv gpslicntd ll’ié—ﬁocﬁﬁ%dt‘i'ﬂﬁﬁoisiog ) creating a new

nodi fied version thereby. Returning to 1 a new
modlﬁade'(trsﬁehtthenebydkemrmdg t6id 08 @emew modnfiadddlts ts areated.
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conpound cohversion el enent and the nodified delta.

p&ddkagaaﬁ igenttedo(l SIS} bnt the Isdsipof the eompound comversion element
conpact update package is Iarger t han the, conpact

mﬁh e mpsulified dleljan dligrraiively, %&5& e oiiep jcriggrign énmet if the

BB HsE B ape i edh DR o m ELERARF Gackage eencrated in
%1%33 @*51%[19?}:@1%1%?1( that is the conplete diff is applied
ween

1t should be appreciated that the iterations embodiment can operate also in
the backward conversion order, that is the complete diff is applied between the
old version and the new version for generating an initial conversion element,
wherein the modified version is created by applying the conversion element on
the new version. Next a modified delta is generated between the old version and
the modified version for generating a new conversion element and so on.

An update package is marked to indicate the conversion order in

accordance with the update package was generated.



old version and the new version for generating an

initial conversion elenment, wherein the nodified
waQesgiton3e s created by appl yi ng the conver si onPEl/arzeoM/000559

on the new version. Next a nodified delta is

generated between the old versi and the nodified

version for generating a new conversion el enment and so

on. An update package is .marked to indicate the .
cony of showddiapton Aathe (RTINS i5inoh DOHEA G the wecific sequence

B PBot et GBELR 8L ofPetlisy) oI e masinee o, goscived
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Fiavggtion is not bound to the specific sequence

operation and manner of generating the update package

as dedavingaitstribedilg. gdheratidavohan dpdateipaeklagenm accordance with

generation of an update package in_accordance with |

VAHUS RO tingrembadinesis af theniny eption, thetepHAWS @rdescription of
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@g]hﬁﬂtfb%hbﬁe deviyp. to Fig. 16 illustrating a flowhart
descri bi hg an update of an old version of content

gi vi nBearingethis immiady attandionris alrawn datbegt 16 iltustrating a flowchart
accordance wi.th one enbodiment, of the. i.nvention. An )
desqabmg e kpgae af anpldsreasing Ofgontent gheng fissdpmepgw version of

R O T O —
&l bRE&Srdancd ANRT G VRAHMRiiREl GAERHESTa %oﬁ@&%ﬂﬁ'{j Glement and a

update I ndicator. After obtaining a conpact update

pedifigk delks 011 shidddclonnetal dimtehemiate packagdethcludes either a
therein is extracted &1602). If the update package
foreacdivpdate indigaiot oup baclewprddirdate indieaodet ect ed on

N T LT R ST oM S
Rfideiateds] deltd et (iggipd (1605) from the update

If the update package includes a forward update indicator, as detected on
1603, the conversion element is applied (1604) to the old version, generating a
modified version. Then the modified delta is extracted (1605) from the update
package and applied (1606) to the modified version. On the other hand, if it is
found on 1603 and 1607 that the update package includes a backward update
indicator, the modified delta is first extracted (1605) and applied (1606) to the
old version generating a modified version on which the conversion element is
then applied (1608). In both cases the result is the new version.

Fig. 17 illustrates a system 1701 for generating a compact update package

between an old version of content and a new version of content, in accordance



package and applied (1606) to the nodified version. On

the other hand, if it is found on 1603 and 1607 t hat

wo b@4apdas e package includes a backward updat ePCT/IL2004/000559
indicator, the nodified delta is first extracted

(1605) and applied (1606) to t ol d version

generating a nodified ver si on ‘ot which the conversion
elenment is then applied (1608). In both cases the

widls uone jesnhadimenty afeths amventiog. The jsysigst riacligey, a conversion
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OBt A STASO B ST b et o
Medsidverkion | | al so be understood that the system
according to the invention may

It will also be understood that the system according to the invention may
be a suitably programmed computer. Likewise, the invention contemplates a
computer program being readable by a computer for executing the method of the
invention. The invention further contemplates a machine-readable memory
tangibly embodying a program of instructions executable by the machine for
executing the method of the invention.

The present invention has been described with a certain degree of

particularity, but those versed in the art will readily appreciate that various



be a suitably progranmed conputer. Likew se, the
i nvention contenplates a conputer program being

wo e@dabiieo by a conputer for executing the net hpdr/of20e41®0559
i nvention. The invention further contenplates a
machi ne-readabl e nmenory tangigki enbodyi ng a program
of instructions executabl e by the machine for
executing the nethod of the invention. The present
altsratienso And asodidisatioes smraypde wirtind Huemidiont degrgmgfrom the
garti% | a iﬂé@_b%g 1 hose versed in the art wll
COREIQ @%fﬁl fgte?at vari ous WO 2004/ 114130
PCT/ 1 L2004/ 000559 -37 alterations and nodifications
may be carried out, wthout departing fromthe scope
of the followi ng Cains: W 2004/114130
PCT/ 1 L2004/ 000559 -38- CLAIMS: 1. A nethod for
generating a conpact update package between an old
version of content and a new version of content,
conprising: (i) generating a conversion el enent
associated with said old version and new version;
(ii) generating a nodified version including applying
the conversion elenent to one of said versions; (iii)
generating said conpact update package; the conpact
update package includes said conversion elenent and a
nodi fied delta based on at |east said nodified
version and the version other than said one version
stipulated in (ii). 2. The method according to C aim
1, wherein said nodified delta is obtained by
utilizing a diff utility between said nodified version
and the version other than said one version stipulate
in (ii). 3. The nethod according to Clains 1 or 2,
further conprising: iv) providing said conpact update
package. 4. The nethod according to anyone of the
preceding C ains, wherein said one version stipul ated
in (ii) is the old version of content and the other
ver si on



program stipulated in (iii) is the new version of
content. 5. The nethod according to anyone of Clains 1

W0 e003/1144B@r ei n said one version stipul ated i NnPCT/IL2004000559
t he new version of content and the other version
program stipulated in (iii) is e old version of
content. 6. The nethod according®fo anyone of the
precedi ng C ains, wherein said conversion el enent
includes at |east one shift rule. WO 2004/114130
CENIVM8004/ 000559 -39 7. The method according to
Caim6, wherein said shift rule is nunerical shift
rule. 8. The nmethod according to Claim?7, wherein said
nunerical shift rule is an integer shift rule. 9. The
nmet hod according to anyone of Clains 6 to 8, mherein
said shift rule is a reference shift ruje.

lrE]E hod Mﬁ@@gﬁafr@rlagm@mmﬂadﬁeﬁp %@}c]})pﬁfa@qn aheld
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said difference table is based on at | east neta data
associ ated with said one version of content and ot her

versi on(Df ceehemtingld. cdinersivhhetemaatonsioeiated Withi suid old
11, wherein said neta-data being content description

dat a. 13. Thé(emfh@@da@‘é’dfemlﬁ@, to CI aim 12, wherein

sai d cont.ent descr tion da

oroup CREE | TRt rhptded o pRL i papplying  the
tabl es. = 14. oBhecTRIAChERCRI AIWT Lt P0MRAE, Of the

precedi ng C al s erein sai content 1 ncl udes

conput eiipr ogeaeRatidl . salh @ offgiaop pdeteopatikage: theCeainfhct update
14, wherein said program being executable program
16. The met h@dclmeomdludgs tseidaenrisesion eldmerﬁraelde@i imrglified delta

met hod acoor RS £B % FBHEAA T GEsdPAgE denersion other
applied in i gf 8 RS velsiG MiilSted in (ii).

2. The method according to Claim 1, wherein said modified delta is
obtained by utilizing a diff utility between said modified version and the version

other than said one version stipulate in (ii).

3. The method according to Claims 1 or 2, further comprising:
iv) providing said compact update package.
4. The method according to anyone of the preceding Claims, wherein said

one version stipulated in (ii) is the old version of content and the other version
program stipulated in (iii) is the new version of content.
S. The method according to anyone of Claims 1 to 3, wherein said one
version stipulated in (ii) is the new version of content and the other version
program stipulated in (iii) is the old version of content.
6. The method according to anyone of the preceding Claims, wherein said

conversion element includes at least one shift rule.



a) generating a conversion elenent associated with a

nodi fied version obtained in the previous iteration
w@nah44 84160 ot her version; b) generating a nodi f PETIL2004/000559

version including applying the conversion el enent

obtained in (a) to the nodi figgg\_/ersi on obtained in

the previous iteration; c) generating a corrpact

updat e package; the.co updat.e package
7.conpolihe 1 ﬁ aepending & f‘m? 2 tVREE g’lnuﬁaég S@b‘i

ng%‘ 04/ 114130 PCT/1L2004/ 000559 -40 el enments
123‘ %ted in all iterations so far, and a nodified
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updat e package generated in the previous iteration.
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V\éﬁ‘f&?bf%&?&ﬁt enbedded device being a nmenber in a

group i ncl udes: cellular tel ephone, consuner

18! ect mRirkethdé ubedrdind2to ThemnEl, kdtreiaoaidlineg-tataGiemgreontent
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content includes computer program.

15. The method according to Claim 14, wherein said program being
executable program.

16. The method according to anyone of the preceding Claims wherein said
content includes data.

17. The method according to anyone of the preceding Claims, applied in
iterations, including

a) generating a conversion element associated with a modified version
obtained in the previous iteration and said other version;

b) generating a modified version including applying the conversion
element obtained in (a) to the modified version obtained in the previous
iteration;

c¢) generating a compact update package; the compact update package

includes a compound conversion element that includes conversion



forward update or backward update; (ii) in the case of
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wa@ erogiton3o ncl udi ng appl yi ng the conversion el POENL20040000559
said old version; and b. generating said new version
i ncluding applying said nodi fl%@ delta to said
nodi fied version. (iii) in the Se of backward update
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22, The method according to Claim 19, wherein said storage device is
associated with a computer.
23. A method for updating an old version of content giving rise to a new
version of content, comprising:

(1) obtaining a compact update package; said compact update

package includes: a conversion element associated with said

old version and new version, modified delta, and indication of

forward update or backward update;

(ii)  inthe case of forward update indication
a. generating a modified version including applying the
conversion element to said old version; and
b. generating said new version including applying said
modified delta to said modified version.

(iii)  in the case of backward update indication
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device. 39. The nethod according to Caim 38 wherein
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41. A nmet'’hod generating an update package for allow ng
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Eg.chi "The tn?é]tﬁgc? la%c&ﬁ?nogd%i Baifh 27, wherein said numerical shift rule is
an integer shift rule.

29. The method according to anyone of Claims 26 to 28, wherein said shift
rule is a reference shift rule.

30. The method according to Claim 29, wherein said at least one reference
shift rule is associated with difference table.

31. The method according to Claim 30, wherein said difference table is
based on at least meta data associated with said one version of content and other
version of content.

32. The method according to Claim 30, wherein said meta-data being content
description data.

33. The method according to Claim 32, wherein said content description data
being a member in a group that includes map files symbol tables, debug tables.
34, The method according to anyone of Claims 23 to 33, wherein said

content includes computer program



program of instructions executable by the machine to
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of content stored in a storage device, the update package allows updating an old

version of said content to a new version thereof, the method comprising:
determining values indicative of addresses of referenced items in
reference items of said old version;
determining modification shifts for referenced items in said old
version; and
setting integer shift rules for allowing modification of said reference item
in accordance with said modification shifts.
42, A program storage device readable by machine, tangibly embodying a
program of instructions executable by the machine to perform method steps for
generating a compact update package between an old version of content and a

new version of content, comprising:

(1) generating a conversion element associated with said old

version and new version;
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old version and new version, modified delta, and indication of

forward update or backward update;

(i)  inthe case of forward update indication
a) generating a modified version including applying the
conversion element to said old version: and
b) generating said new version including applying said
modified delta to said modified version.

(iii)  in the case of backward update indication
a) generating a modified version including applying the
modified delta to said old version; and
b) generating said new version including applying said

conversion element to the modified version stipulated in

(iii)(a).
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44, A system for generating a compact update package between an old

version of content and a new version of content, comprising:

a conversion element generator for generating a conversion element

associated with said old version and new version;

a modified version generator for generating a modified version

including applying the conversion element to one of said versions;

an update package generator for generating said compact update
package; the compact update package includes said conversion element and a
modified delta based on at least said modified version and the version other than
said one version.
45. A system for updating an old version of content giving rise to a new

version of content, comprising:

an input module configured to obtaining a compact update package;

said compact update package includes: a conversion element associated
with said old version and new version, modified delta, and indication of
forward update or backward update;

processor configured to perform:

in the case of forward update indication

a) generating a modified version including applying the

conversion element to said old version; and

b) generating said new version including applying said

modified delta to said modified version, or

in the case of backward update indication

a) generating a modified version including applying the

modified delta to said old version; and

b) generating said new version including applying said

conversion element to the modified version.



