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SUMMARY OF THE INVENTION
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package between an old version of content and a new version of content,
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According to an eighth aspect of the invention, there is provided a system for

updating an old version of confent 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, a
modified delta, and an indication of forward update or backward update; a processor

configured to perform: (i) in the case of forward update indication: a) generating a modified



Fig. 2 is a schematic illustration of an update
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into a new version; Fig. 3 is a schematic illustration
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enbodi nent of the invention; Fig. 5is a schematic
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rules in an update package, in accordance with one
enbodi nent of the invention; Fig. 14 is a schematic
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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 illusirates 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
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can store files including data required for its operation or for operation of
programs executing thereon (such as “info files” known for those versed in the
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.
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embedded device. The embedded device can, for example, be a member in a
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bei ng external to the content. For exanple, if the
- padkadge eas bera delfr Blecort alteanativrglyit ie can prodgdeandelatfile end perhaps

adiffon inforgatio "'°EEET "Guch a réf erence | 1em can rerer to
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eference to an item ’included in the content are

appticableephebsurament Xphé bldckr 204 i fisliowsdbya sedtndeblock 205 of,
reference itens that include at | east a reference to

- e.gn fivehnodeed itemexNerhahet oldt 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. ltems 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.



content are referred to as "inplicit reference itens”.
to Fig. 2, whilst not shown in the figure
anqof”éwli’f’g the last reference item 210 there BGTL2004/000559
seventy itens. For the matter of conveni ence, these
seventy itens (including itemglll) are referred to,
hereinafter, as "termnating itens" 212. The seventy
|t eTR efiehd RO BIBIIBHEE &f&l? et itdiB D08 Hcluding a
and/ o inmplicit re erence [ such as item 2
rdaferaiw b d differdnd e 200 thtle dooond biek@05. dThye Ieferbﬁmi item 208
bel ng dated according to this exanple is not limted
V&@Ebl?d? they yefenence ittemss falhingludeorefergnegsyta items within the

Con bplc 20 @eéaa%éﬁﬁeéﬁﬁ rence i 280, WHHEohatiowh in the
ﬂg{ug@rfza%e cogt | nuous gu 5217 %ﬁfﬁ%&t 'E@F/ ]}i@cﬁ‘%ﬁy‘%&{%@e iterns

betifednakefuacdiian 206end refibdediterad 0or nore
non-reference itens sonewhere between the reference

i t emt Bogpprecigied. that fheooldrwersigni202 cpadielyde 2dso pen-reference
GBS BEAAL e o B i o
ﬂﬁﬁé ‘Ttte% ?@E&Ssgﬁb c?ﬁ?‘]{]o‘i@(f Gfte el %itde P9 > Bereinafter, both

age era I'S "new vers on ZL\,

t@féfé&ﬁg@gﬁdhgﬁmﬁyeqtm sion 202 and new version 203
in the exanple, is the absence of block 204 fromthe

new headdlunnzﬂm oldiverston 262 madodudb refeker@eSteanhs fa ether items
backwar ds, and, occupj es .t he bl ock 204 on the storage

thyé 4t etot A@J@b&dﬂfﬂn@l e ]qué esealep! 402.hi. eswle qnqqsctqjgf@@s being
el i ookt it EiinBle, 308 i Vel HhpfbaB™d Chibputer

it S RSSO ANl M) v

exduntiohy sucht £referente itbm Sant feferctosmotierdtom dat ds wiokdd in an area
itenms 207 and 209 (and their corresponding itens 207
ofithe RAY which Iseoouttide s sresrysed fe stoze hsipragramat it em

B T
I rinpaR Y ] .

réf&i%hé@ ﬁeﬁﬁ%ﬁpﬁkﬁfde AflehdtaMeiBfnce $8 ahliteth thatris fe@&tﬁ*ﬁéleto the
item 207" inits new location in the new version. .

carttend ate befervet dol at Hanplidie refordnentitends™ he non- reference
item 211 that includes no reference and the content

of tHack ipFigiZ whilstpehshown apfhefigws, fllowing 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
accerdingly any size of any block along this content is non-limited too.

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

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



require nodification in this case, although their
| ocation is also shifted up by five itens. It should

WO W13 ot ed that throughout the descri pti orECT/IL2004/000559
exanpl es applied to explicit reference itens are also
applicable with reference to inppLcit reference
itens, unless specifically noted otherMAse Reverti ng

HRAA Qulk Yne2 O 138% '1:(6?1' & TS omewhere

or uphat’l ng the ol d version to t e new Versi on

deeh thehdetedcdteno2060208d..1 280. in the current :
exanpl e conmands are illustrated as string characters

r epr eEkgupdafe paskags 20biie adgetrsétto anodify e plt mrsmmg; of the
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conme@fle hffefene Shtiveen olddvaRion 462 aaRl @ead vefsiod 203Nin the

addi tion, WD 2004/114130 PCT/|L2004/000559 -11
exampleniss theoabsende aff blackp204 divvmdthieynewwt versimi 203 waxhere the

: °ﬂ%€%i§ 208 shith Fastorhuda agg orupfesalie ook agHabn The storage
ABRE ACREBETR R KABLFE tIbOR 204 Tnehidte HYGHAR and therefore

tha skasid Blodk 265 SRIfREIRS Rerhs %ackwal%”o‘lt daﬁ‘b’ rétGhietl! fiis, that
the first five itenms in 102, being block 20 Next ,

futther tpbilock 285¢k sl bauddwards, al thenitemsl madud@dajhdrelsneare shifted
hundredsg itens Lo the _beginning of the new ver sion,
CORESRORAIBET (byngve H@nwo%uchz isthe; ease ¢.gnslse adtbnitems, 207 and

%PY@&gﬁé?f §Oﬁr? R%lg,@ gg‘)f’ (ra Zpgpﬁbﬁ% %vg ﬁtérs%gn It is noted
_ ﬂé@q 1 906 inchidésd refbfincE té 26’9 ARG & hlg:ﬁ%ﬁéxﬁrﬁ(fe Yackwards

up, g|V|ngr|setot correspondi

1@ @enerat®dtem 206°, tﬂikoxteml'ﬁmi‘!‘@fhren@‘és eoenl aom eﬁeb df e¢ferences the
the included references of items 206

‘agddress |®£ 8¢ in dleb@ldu@moadltus)rcquafedrte mc}dathe candent of item 206°

|ns f 207, ese reference

2
spdt 5¢ eregce Ftsggf‘?’fpdptﬂscn IHBé’él ONEN VEESIPRc ed.

| nst
ropl A6 SpElaTBE RO fhak b pGne b B ABnork b jpm 201 dhat
iERE&C Ao rBRrdrcRMrdNtheGontént’ 5t tHéaiﬂibhc‘itaf’éfB&nb@ §tepP243 do not
operation. The update package 201 i'ncludes therefore
‘ reqthrmmodtﬁaaaphane]mmmmf:;mmmugh theintodationdsalsorshifedap by five
item 206, 208, . for replacing themby a
ltﬁﬁ?se deshauld glsonke n@tedetbgbﬂ:upngh@m the elgseription, zowmples applied

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

items, unless specifically noted otherwise.

Reverting now ta 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
“copy”, “replace” efc.). However, other ways to represent commands are also
applicable, such as using operation codes (shortly referred to as op-codes),

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



210'). Follow ng the hundred repl acenent
commands, the update package 201 includes a copy
waoesrand3e hat copi es the seventy term nating iPEIYE280A00559
to follow the replaced hundred reference itens in the’
new version 203, i.e., the se\_/gzt'_y items (including
item 211 and 213 that gives ri toitens 211' and
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AR S P55 b P, MR 58 s
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I's, the update package 201 Tncludes a hundred
. repl &s stgvin,etie. fise @pimmandh inviteded fapadkapet 20 i kagelete five
.can be transferred oyer limted pa

Sthehy (dsteting e, 5% dreaticmst iy A epadiask 2godext, the
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PCT/ 1L. 2004/ Q005 - 12 or nohi I .

a0 PRECPEEC (RN i bOuart (B 8ot SHE titdilds ftoms to the
bEgi i thelnew NtgsionN | thkRby N enifiths t thied bIGIkN @S Hive items
tHe art for generating and applying update packages,
bublewands cgivingyist tocdblosle208t.her net hods that can produce
nore efficient update packages, or "(I:C?n'pact updat e \
pack &disrcopyingeblock 295, primejegiadt weould bgae foEppy items

2h; 2t 240” ait Bblle legocHE R RGN, Ve rise to the

| F i i's odi e
cgﬂﬁ%ﬁe“ger i ?g é?qsh’rﬁ'é’ %ggk'gr ounéegoéhegx Iﬁg?erﬁli ir:]ogfore, the
indlh@aE refeférides I off Gtemiss 2065MR08T,i 60, R40bweeds tfo be updated to
reference to Figs. 2 and 3. It should be appreciated,
refierenca 037,09, L oinstoad ofi2050208n¢.s . That wethepayefpranss items or

ot earCod of et paek e RERIBAGH LLHER S690LYIRE Bgsioroncd Hom and

(D

D
D

- RN by o iR ARE, R USRRCE R fem on the

. saving A% Sbhfoférafibn. TR upate Pickadsy LOF indlidesstherefore

| possi bfe to wsuarlﬁfez the data storéd in an itemas an
aihuhdgst roplaceaient onnayidsgotidforfeach réfptame iteny 206, 208,a.., 210,
schematic illustration of an integer representatign

frt replacing theye dyi a tefemnee to the camaspanding Shifiepoirmea06’, 208",
of%ﬁyj i nvention. The nost significant byte

(1 nost byte) 302 is occupied by the binary val ue

0000K4b . hndAHl5 ook om0 e i iptiige 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.e., 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
ﬂie 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



by the binary value 10011101 (Ox9D i n hexadeci mal),
the third 304 by the value 11110111 (OxF7 in

WO H4EdIhal ) and the | east significant byte FH/HZ0G49E0S59
val ue 10000101 (Ox85 in hexadecimal). The four bytes
can thus be interpreted as onejzinteger having the
hexadeci mal val ue OxOB9DF785. That is, the integer

oB UGyl S BIPRS00 B b Ogoni be
b

that 'int' stands for “integer'. It should be
noted that any item including non-reference itens, .
can ‘Bhus, napikesthet exdsting ondthodis the ankfdr, genedatitge apd applying
int(211), for exanpl.e, j.s.the integer epresent ati_on
updats pagkages, theeinvientiny digeiores athgr yethodie (SeRdpduce more

fere i.t ems20 faor exannl.e, ' s
Gﬁbed}l aﬁfﬁﬂ:&t Pﬂgl%fg%ﬁ’ "{?ru n%é{n'oﬂ%{; ﬁeulg(%g%l h{bgéaggsgr ess rg?erred to
 harbBFAR07One | dmbifimeb I8 eReARAECRRNOTET BAté Packages is
Ox9DF785, then the instrudction rncluded in item
ref@iped 1io} 1 herddeatidr] 28047166085 Inotatidn2 @fnbadimgnt’y aivhetein  this
to "junp to Ox9DF785". Program instructions can be .
-embepgligeaitt genesgtes  ‘dateger rﬁh#éoﬂ-'ué?ﬁ codhes ba nd; fr explaining

. - CO for .'ju ' o.Ga be...fqo xample t degi nal
infdict St ffds itk Pgl e Pl Wi Sl BB Bk £t St ore
Wit hgr ; ' o
of ! [CSHOBEVE abficcldied thaf AECABLBOR PR RAHUMEAR of the
inVegtiowitde pessible! toi wmedateger valep fosepiadnting et indte old and
while the bytes 303, 304 and 305 areindicatives to the
neve content 6402 ah?203 megpectively).He chy besppoiated thatritergoare data
toget her are i.ndicative aof ,the refere d ite oL .
stpredl b9 ptofass Spuice GHch @ sk P mematy. [k theysitn ot b ttom is four

b)ﬁ?{,qg id fi@ésﬂ%lb: rlgvzscﬁﬁﬁgsché e‘sf.topéﬁ ﬁf‘ﬁﬁ\{ﬁe'én as gpeinteger number

erfative it 1S POSSi O View t
odcib9HRY RS folifli thatd. VRIA! 3t fe o EERRRANC GHustADBn of an integer
According to thi's example, if item 206 includes the
representativhoof a' foumbyte itene 8020 decohiing ttbeone eatmdiment of the
. OxOB9DF785 can he considered as ind(207) unli ke ,tge
ingerfions [Ehe rmosti significanh byte lefiymosb ﬁams?'%gs occupied by the

.consi der .hdi cative.valug. |t should . .
bifi; walne D0A0T0LE Torle 2 HEbAdsEaRD: s ScooBd s 208 is oppupied
alt : il ' :
by e RS vIGE 1909 X101, (xS i el an e LMDy the value
1190:0¢ 04 €0%PT ih hexsddcimhl)Hndudiei 1eastisteriificariclpyte®05 by the value
integer 27 (or xiB in hex). According to this
108081901 €0x8Minf hekadesimel)i Thefoins byies BapRies be interpreted as one
integer having the hexadecimal value 0xOBODF785. That is, the integer
0x0B9DF785 is the integer representation of item 301, or inf(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 inf(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



I n addition, Ox1B9DF785 can be referenced in this case

as ind(referenced item or ind(207). That is,
WQWHHIHY to this enbodi nent there can be norRCHIE(04/000559

one indicative value to an address of a referenced

item It can be further apprecifated that indicative

val ues can be any part of (i ncluding the whole) an
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refRdedied by pRdeirhindP o g&%@es aJahdk, 1Bt Of-cR fora‘guﬂp to” can

exanpl e, and any applicable item size can be use
beptfer eahmplet tized deeimesimbdgen d 1dUrfbe OxBain |heix)=gA|sswa$ explamed

only on I|mt| exanpl e; and ot her known
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th e%ﬁang‘l? & %@%ﬁﬂz& § BhShBRIE shis S8 A e Rul By byte
302! %ﬂe‘%ﬁé’bérﬁ:ﬁ 0B 804 DA 805 Ard irfllicatRres th tﬁesrem%ﬁbéd Rem That

to express tepl acement commands in update package 2

is, thy\Oy B33, BOY3EnPETS itb by fe0nbivativé Hftthe I:‘Bfeoénced 1tem or
For exanple, "Replace int(206), int

L egers. 2
2B oy rclored S0 heeinedee Hoshouldehe hod ht Sart dands for

‘%lpi{ﬂﬁ&date package 201. Fig. 4 illustrates a port| on
Update package of Fig. 2 using integer

not aty iy, rﬁ'ﬁ‘gz%éibl A t‘ﬁmb%le%‘;égt@ﬁ as mtgcative of the

i nventi on. tlon portion o

referdteed iRE1. Abeirdinpclouttés exppre éhitein 206 irRibddes thb ih§truction
not ed that Eortlon 401 is in accordance with the prior

"Pnep to ite "dther the integarxOBoDE7 §eedmbe nenmdemdwa ritd(207),
unfldhé aﬁév?p R ﬂm%shb%fﬁgi Wes Gepsidered as the
n%cﬁ&efth%n eItt Wodi§ fl:?er ﬁé‘\@r@cﬂa&%&t %gr ré&? %nbﬁirer rgference

erel na as a rep alr

ifefh @m@gﬁ n‘é@@h@ﬁﬁﬁﬁ%‘ ig! 2) tﬁh@tcaﬂ QRclude %ﬁt&hy@h&mn siRh as "call

portion 401, wherein The replacenent conmands are

itexpﬁwswemn itlye pecadet fegéhe caldtinstiumtioni is the mcrmaicmteger 27
w t h_one enbodi ment of the invention. Wen using t

(orfdfein heypadiceording to this example, wt(r@@c@c@g@m nsa@)ékB9DF785

I BAGPBaOx UESRE7ES et e of ik §8se 5 ERAeateBred itom)
oPBid207 " ¥h T4 SGRrdiB A8 . ERB00FRAAREREBIn B rhorSthan one

rred to ron 1n

irldiepivesaiid tmgaﬂ ikhirbése@ﬁ‘a Fefefaced Hener si On) and the
second is a "post-nodification integer" (representing
- the Ittean bn fimtheneappreciated that indicative values can be 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



version). Looking at the integer replacenent pairs for
the explicit reference itens in the old version 202,

WO 204/11413ki ng at the integer replacenent pai rRCTH.28@2000559
it is possible to see that the integer val ues reflect
the shift of the referenced itemp,. For exanple, it is
possible to view the integer replacenent pair

Pt P ABbuel, ek bl B50abe SRR B GOOF i gauivatent to
o :E%lﬁ 53 Lt S Q(gDF785,
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s, 1tem 208 references item 209), and the | east .
itsiga one i Hie eldreessivmand@neiin thaoewortsiprobhe bwosefrence items

-15 of e, ref.eregnce item., 208 are.(X9DF771 (i.e., -

a7 EefPiseh o, Morinuo s f EHIBHOIGH DA s he i 11 or once

bet we ' .S s .
ot ecaperi¥h feSed B BROE o BRfrctRiaf 402 16 oq@Rplent to portion
490] fWhérehi the RPlaceniel WhinhfindBdadd R&pedsded VENiRg Othe integer
202 to new version 203. This difference is referred
nptationg i pecdrdance with dmo dmboditméninofiithicf imventiari.. When using the

Modificatjon difference is represented by djll
- Integen mofation, ¢ hers caten f&e cMItGRSS f psQciate WHE sadipgpplacement

cbfibiend, "ThE b BRBRRG Ak SRR oy bRy s oy itoger

rERCARTTRRT Elo inkbact InRACRICACE ILAABSARE BUIF ireferred t0 25 2
“pre-modifioatioh mtege’ f(rgatianingdilief #esnde.thé ¢ldi Version% and the
associating a pre-nodification integer together with a

seasaids i & i“pestampfiification infegarl’efrepresenting ethei itafx dn, the new
as."integer shift pair". Back to Fig. 4, 403 is a

V81 %on equivalent to the portions 401 and 402 that

IS UP] | f ' al | . L DL .
w t nEP e T8 fngB gl feoRELRAPHEL Kithe EREIHEE G Bk Toms in
tHeobld VeIdRINSEE2.d].89 Ieskifpghe dhedhte réﬁlacérﬁeﬁm{aaiw i 292, it is
utilizes the integer nofTation, erei'nafter, the
possible de seanthah theointegdraadluesreflect the shift of the referenced items. For

example, it is 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



Fig. S5illustrates a nore conpl ex exanple of old and
new versions (conpared to the old and new versions

WO RIM31413t ed in Fig. 2) in order to exenplify PEEAL2004/000559

expl ain the integer notation enbodinent. In the
figure, an old version 501 is dated to give rise to
a new version 502. Thus the olt version 501 includes

a8 e g o ot 20 e?feeév%nvq%ésit'e%? 209°).
R, RlEE bl Hhd oy olsbedy OoblifoR BBl an integer
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etc. Tie, Ghaeks &0 s&,q&n%] @mﬁbh Ciﬂtﬁgeg gnd a post-

reference itens. The erences ite

naodificaibors iftéger mlan nn!bgemrapéadehmm pair] @iy pdsdible to associate a
respectively. It is noted that itens 51land 512 are

Pgenmodification dntegor r@f anpogirmaodification oindeger 1 witho 2 modification

/1L20 4/ 000559 - 16 | gcated f d t.0 bl 5
- dfigehel X Y epciatite, 8 oemoidiion ‘Bsgelrbetes with o
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bl ociBabR46 Fig'4, eﬂl@Q@Gﬁpdrﬁoﬂ'e Givakidf to &‘e% Srieas 4ol ant 92 that
bl ock 504" is shifted backvvards by size(503). The

" i3 ueing igeger shil) ajrs netation. 508' , 509' and 510

corr po d. to ite 5, 506, 507 508, 509 .and.5
resp Seryptiqn Wgt‘ﬁbqeg%rﬁn@ow Figsnd apd hprasgdes abe ound for

%@Q& o BitbadBRERR O ihebSentiod T i1l R B8 SGHBY Botation,

1EQindme] e Ryandl Al Anbagingyone [ tem 514 mar ked

therewith. The itemb514 is an explicit reference item

t hat Fig.eS$ eillastratesi 4 emofd @omiplex ,exah®ple edf obd emd hew versions
514 |ncludes a val ue |nd|cat|ve of the address
(compared ey the oldiamd neswversiensdHusisated in g’ 2)ior erdeptoneremplify

o BP0t PR, b 0 5o 01
obB38 6 4560 B 85l i S it S S vl Smctes o

- bRick 03] deletsd whilk| hetdtimg thh deti v&@EMB0R The size of the deleted

block is referred to, hereinafier, 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 shified 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 51land 512
respectively. It is noted that items 511and 512 are part of the old version, and are



therefore it can be appreciated that item514' is
shifted backwards by (sfze(503) - size(515)). Back to

W0 pee4id3oersion 501, there is a third bl ock SMBI/IL2004/000559

follow ng block 513. Five itens are marked within
this block, specifically these ﬁge itenms 517, 518,
519, 511 and 512. Itens 517 and 518 are explicit

reference ite referencing itens 519 and 505, that
logatey! fgRwand;to Blasksa04. hims: dbe waplielt reforgneaitpins 8, 509 and

r; n Lt and 5 in wor ds,
$106; SRIRAE" Sfthel  BcdtYe RN R RLLs) HBLGER R0y madr(s12)
llf,g%édﬁ%ﬁgw version, block 516" corresponds to bl ock
16. Likew se, itenms 517', 518', 519', 511' and 512
cor r dapthednew vérsion 502, the1block 1304° Sddirespdndd 20 block 504. As
respectively. Following the insertion of block 515 to

axpsbledshg sl 4 ihifipbbadkviards by e (0R. oo HemerbO3", 506",

, 16 hited back b ' S

S o008 s P97 b0 3107 BB i 5057 505, 501508, 509 and 510
i ' i t; ] | lenak 1 7z s

e e e B ST 300 207,308 309, 510" are

also shified badlovalls BYGAF24(503)) PCT/ | L2004/ 000559 - 17
updat eql‘gqcess inserts a new bl ock 520 of one or nore

i temd ! Wing b&oca%lﬁﬂ‘i Ehm@kdow:sing 504 inglndes aibek 543 having one
B 0.] i z2(503) -.size(515)).

i Semiind Birgnily TEC et 14, feah il Fofhrepes an that
PRESIRR e 506, 1%, Thb e rdrbhde i 814 iHGNBELa LR BRiciYe of the

e rot &l e ‘exanpl e provi

addfes @adA506). Aindthe hekvs vBision) %lmm’t&dtﬁﬁspgn%ﬂb Blo¢k®B13 and

itggxlvﬁii’r zdlirggtp%];ﬂdg %éggtsel;f: Iﬁc&ia;;%lbigk 5%/5 io? gm Or more
iAo TSl oo biphe 1307 bebwe Rere St Shah tbosbei313”) >
P2 Akr s BSRREE OIS RSHLETIRR e 503 nd
SR, i Bl BN gt 5509~

s&ig@ﬂiﬂ?}g noted that the size of an itemis non-limted
as well, but hereinafter, the size of an itemin the

‘cont &ackitp| thetoldtesssion 501y therei is aidhind dlock 536 fablondng block
S%t Five items are marked within this block, specifically these are items 517,
518, 519, 511 and 512. Hems 517 and 518 are explicit reference items
referel}cing items S19 and 505, that is, items 517 and 518 include values

indicative 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



A person versed in the art can appreciate that for
updating the old version 501 to new version 502,
WQaWeatiidy to one enbodinent it is possible t®CHARR004/000559
bl ock 504 and a first portion of block 514 to the new
version, insert the new bl ock 5, and then copy the
second portion of block 514 together with bl ocks 516

a 517 to the new version. wever, as was.al read
& PHRAESSIRYriS, & feve hlack 524Hi0f oné of gnage iems; ieblock 517

ar rem . . A
RER. 16 8T ORI P . RN BT sHL s Grgecsts) -
Size(518)),04 Viesrefo® -thE @btal SXATBT the hBw! &sRIdSy2 rig ilsi%ﬁstantially

the explicit reference item 508 references item
similar toethasf of thetobé versae 581.gni fi cant bytes of item 508

i ncl yde, a lue indicative of addr(%11). In the old .
vers ﬁ&ﬁeﬂqqlé %med“ ﬂlarc %&f‘a@%aanalp prawided vaih refereace to Fig. S is by
opvi.nNgw: bl:ock 504 ,t w.version, it jis .
PANAASLAEI AT o' A0S VNS ol goprind by
' ah%" Hifinbér GEBI6VRE, Cach iACRIAMD By nlindbdt SESHAP LS applicable to the
wever, item 508 still includes reference to P]gem
cagd., Sinhierly, swhile upiatingean solit avarsionnidi aanéwevasbion, the update

addr (511), where it is_expected to_include a reference
Precsss sansinserty delete) maplage andies nesformyanyt roquired operation, as

P e SO .
| | VD 2004/ 114130
vROR B SarfichBE abBRGtido e ¥ (such as bl ock 515) the

updafiesthomik alye anoted chaidthesdraranals it is fi@pliasitedas well, but
reference itens, such as "in 508 replace the val ue

hereanafiar the size ofan itea1in) theicontent ilusimted i Fig.iSvis deimonstrated
a&ldr(‘gél' )", or shortly, "Replace 508, 508"'. Having
DR YeP-a background di scussion of the integer

by ) Dol SRBRHTE the ot Pl ARGt o ip@hing REPIC version

shhabendw | Jceuibn S S&E:bﬂ'fﬂ:l% Ro(Yhd Enib%ﬁﬁ?&?tﬁg fgs%d;ﬁsgale &b copy

exenplifying how to obtaih a portion o

blowkk3i and aaficsirptation of blocktSt tortleg aewnoémsiongrinsert the new
conpared wi th' an equival ent_ portion of

di t,
biark: 514 dadthia cRe dhe Seemmik Hortiptaot blogkr ke tagesher reith blocks
SR 7 e A S e RS0 Pt it
T
- rdforente | iferbdén Phet ofiginal addresses, as were 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 lappreciated 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 afier inserting new



Turning now to Fig. 6, portion 601 contains
repl acenent instructions for wupdating the explicit

WO dodidle itens illustrated in Fig. 5. It is ROIVIRA004/600559
that portion 601 is generated by applying a
conventional Jiff nethods on tzﬁ old and new versions
of Fig. 5. It is also noted tHat® 601 is a portion of

the ¢ et e ypdate _ package used_ to update the old
Blae wcgoﬁt oglh SIRvihgerRis Paskage Heanc dwglnde commands for

rEREP . SRR, bl bnith o Eis G rodlife el indicative of
T et o e, RRedROf OB TY"BF S0 pasthoe 508,

5088”.si x reference itens, and therefore there are six

repl acenent conmands jn_the portion 601. Portion 602 .
is i peavided por backereends odiscussinme sefe dhe n integers notation

e i P RRGEEY 183 and 405%h o 8PlopBiy ol and mew
veRfiofs d(rlizé.g NGRere! ?8]!16‘}?5 éeﬁéﬁcﬁkﬁ&ggt\?ﬁ' ﬁéei:éfén%et f Fig. 6)

t he ad ef erence t hereby. urt

exemiphifyiag how td obtiir neportioh @fHhe updatd padkaps b erdordance with
usi.ng integer regl acenent pairs' notation it is
the defcaere netailen prrabedimané compared: withoamwequivalenteportionf of the

MGG AR oLt B e, FSRFAO e o
o ST ME A ST e SR 8 4 Wiy o e

- iventiont édh dEClOBRdRELIOPsAINE: tHod TRk | sithinklinS Beddrdante with

the referenced items |location. FromFig. 5 it arises
mdthods howmiti thequidrant.di f f er ence of sonme of the itens

o 5SSO oo o e Bucions
R bmtich 4Rh3 e MpSERLS o el A3F BbRebPporion
- 60eRk %@g@i%.!i?éd 69 ﬁ%g d bonverRongl Bidt?f@gtgtk&iag on l;]htee%léir and new

nodi ation to usi ng pre-no ni

vetsids @iaFigs S0dt & also.noted that| 60t isad pdrtion 60%he bbmplete update
shoul d be noted that the nodification difference 1n an

packaggawed ko npdgaithe oldvensinne30 toethsinavh wersion 502 (be complete
upfiR 0B RE® s g OhoRSERIeEH- (e BBEIRTe BEABeORY replacement
cABBUS 08 S Botifndiilch £2IAER SRIPEARALAFe omid.
slEaaIbe dted HidiGadhé Rabudple of Wig. oS! thétetdre %i6 el dtick UiaSs, and

two groups. One group
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 6f the description of Figs. 3 and 4 it can be understood that for a
reference item the term ‘inf(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



i ncl udes conmmands for nodifying int(509), int(514) and

int(518), wherein the nodification difference is

wWEIgH(BO®). The second group includes comandPCTAL2004/000559
nmodi fying int(509), int(510) and int(517), wherein the
nodi fication difference is (S|l?e(503) - size(515)).

- It should be recalled that an initeger or part thereof

is indicative of a eferenced item s address.

infostiron, Sl Tuermuidicrih BhoaD (A $ad6 JaaTeiivgt b6 shift in the
reference needs to be nodified

RS G

regar Op-code or any other information

bei ngmegas fichrives Mt the HYRERIOR differdibel JTSBERY of the items
shift pair,” instead of referring to an integer 1t Is

mtthcsetﬂmpibas sze€503) owhile ottr mwahaa:&ma@rﬁed hyn& modlﬁcatlon

‘(é%ferenced |te or to |ndé_heferenced ite
crenae p@f@ﬁ@@@ ~i yigalP1Shn dherefores bl B@s@dale to change portion

S GE ipSiEall bL S fpbRehBefl [ ShuhBngd, ot Sosfble to use
thddficaidd Qufimaris ﬁﬁﬁ%’;br?e gdl'%atlén hitbobr fsm tion, as

- there are nore than o erence Itemre
iRustmtedcine6%ced i tem the referenced itens'
I ndi catlve val ues areéﬁgrt of the referencing itens'

| nt eéteti ould beawsed that mtangl Eatm ﬁ&r@nlmqm ﬁgmte@frrsshlft pair
i HRGRVE ot g rfrenpBl RERY Sitn, o nef o blnetterpageiam s
It en1h§ 609 é@%&fs&ﬁtﬂb&° gﬁ%&é@ﬁ @é&%g? i§ %ﬁustrated where the

i ndi cative v

maificgion onidands 29 sefed hcberdikle to ted ﬁicﬁliﬁbz[tﬂ)ﬂ ﬂﬁfﬁrences It
For exanple, a referenced item s address is Ox5F8B23

skould beeﬂeh@ed_: thatithe sorted fpartion é&%mluldesrmmy groups. One group
inlodst Commads Jor %éﬁﬁ?mggﬁéé@r SusB1d) 04 ST avherein the
“%%‘ﬁ%%“@% ek & R0, The TR BuPiBRGs todnhcs for

"ngﬁi’fy%ﬁ*%r @gg}’ ir 0? Bh ?m‘&fﬁf’)t whepéih the FédiBichseh Hiff&ence is

rence itens be represented as

(S SUNGFEBATUS)On the contrary, when the whol e integer
is wused as an indicative value, there will be three

di f f Br¢hauld rhe eepalled thet aa smt%gqsL s ?ﬂl’tl ﬁ@l‘@;felsf indicative of a
ritEERES oS EtigrsSe o ARa o sopSensdifal igfe updating o
) reT ﬂ?g gYW;lJl énfgr('ea‘ég @%E%E@?)caﬁodﬁﬂ% %@E&B@}he 8p%ode or

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, hereinafier, 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



Reverting back to Fig. 6, in 605 a sorted portion
equivalent to 604 is illustrated, using the

WO Mhi#/tetddve shift pairs notation. 605 il ustr RGIFL2MWAHNC0559
when shifting reference itens referencing itens in
bl ock 504, the indicative valuegg_therein should be
nodified to reflect a shift of s e(503) When shlftlng

RSPt B P Ch EmorE Mot 5 andieglivy el igpicseonting the
feféreﬁ&hgfiteﬁﬂ_ft of (size(503) - size(515)). Seeing

that the two groups exist also in 605, it is possible

to sdfdr emmhplegrotifeionted i’y HAkieeysdisn0xSEEBI® Four reference
|nd(referenced ite and consequently enerating

ites refesensgdthas iteny | ﬁgdqm@ngoﬁﬁ faddeess.ofbe disthas anomp-code
QR e 8 Oproode- s dnd o Pt Jus B8 ok reference
I8! dof oA itlsP o AETRY P, WRABY e, idfcative vatue is

repicstntod 18/ the(thesd) leabtsighifRant\by1Es théd ait foﬁﬁfﬁé&ﬂé@ items will

itemincludes a value indicative of an itemthat is

h&etﬂp@@ﬂﬁ!nma&md(ﬁaiFSB%)ﬂQmahe qonirary; awhen she whblbdnteger is
I n the, sane

fied to,.reflect. a ift q 503),
'a%' A8 dudicativen, Xglugy tB ﬁ‘ogf’f %4 | e@ammuvervalues

LA 5 B, 10 0L R 8

beomResii&l Magli tm@kAQBFsan@hé OSé&ﬁat el | bd h?egresented as

val'ues indicative of iteng in block 516 to refléct a

md((}kﬂFﬁFSB%);aﬁaQBe tlmdsazm@@(]:ﬂ)BSFSBﬁ&)t her words, if a
8%‘3}/ 1141§g PCT/ 1L.2004/ 000559 -21 reference item

i ncI el t lige £ i 1605 2090rtad portion eqeivalenhderf04 is

it g, ok PRV ot o8 HStalioRe absciiiviRales' Gt when
 shif mgtl‘eféréﬂcé TeRid ref é%ﬁ&ﬁ%r fi na?iaeﬁﬁcﬁnﬁﬁ | gt inﬂﬂ:atwe values

nd I's erenc as an 1nteg

tlsdreint shoul®be Tiiatifies to 66Tect @bk bf@l:-@@ﬂ&’\ww}ieﬁts‘hﬂﬁhg reference
shift rules that can be aflled in order to updatet

itess| refenencmgeﬁensan bloekBS & tﬁbandﬁanpb evaiﬁes:g%erelﬁ should be
7
mﬁgﬁﬁﬁd F%’c’é%gf;aghﬁgg{‘& %—tszgéﬁtﬂﬁ gg[ t It gnport i on
o SRR B SERET ré*éaéf BRRF Bhso, b5 PR s, BRsblY tq sprt each
c?(réf%féﬂe@go Jiﬂeﬁlf’%d RS Equently

gf®p anRIRdlly g
the update package nclu |ng portion
gengrating &06. (nstead of dmtzmgoﬁnke\modlﬁchtmh eonedtdsofor GHddifying

|f the space required for
reference items having values indicative of items in block 504, it is possible 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



storing an integer shift rule is smaller than the

space required for storing its equival ent replacenent
WQaetiamts8) it is possible to reduce the size OPCHIL2004/000559

updat e package by using the equival ent integer shift

rule. The reduction in the upql_@tle_ package size can be

significant. Considering, for exanple, a non limting

rEFpiceJions SIS oA RREYOP! S 1P BAT s helfeen S11 and 519,
. i . | . B
ARG Bl Ve A RS aifeONS ARARct B SBAE AT (o1e(503)

SEE(SIG5)), i dlisteited tin r607%SSuchny cotpssitd neddifitation eomamand is

apply as well, therefore, hereinafter, the term
reﬁmnaedJ hercindftery as @n indeges shift mule. Thatdsa697T deotomstrates two

1pEeh A SR, i @t RRGHC £h SHECoI0 RS PE it roference

. odiqrent. of 1 1 i ng¢ention. It should be appreciated
: htmitﬁgg“é‘éﬁ’let%ﬁiégte an updat e package and numer al

shi.f trhuY! #ean el dpppdr@ated tha thé pbiti®667,Qking Mtégdy shift rules is

met hod known per “Se) between an old version and a new

eqaivalemt fon porfien 601, desiegt rapildcearent ceambrindec Y ethportien 607
There are _nmany_ tools avajl.able togﬁl for

i%sﬁ{xiée{) Sr;lly (S @?ﬁ@#’o@ﬁ t;@quﬁeawte oL sigreplacg ¥t gOgpands that
UNI.X di,f ( T i i . . .
off ipgligd B W7 Hg O e @R PRGBS DHARHEL nortion, 607 s
Sk 1R GRER s Snchid o] 010 e pmuird o

storingpen ihteget hift WEle2 @0 4mblléd BanP e spAROAQARASTr stating its
(703) to forma portion of the dif, thus creating, for
equamiﬂné replagementoepmmaads,Hé is pessiblefogedues the jzc ef an update

o e P R GRS e
20 AR DB GO ol 10 SR Cohceng

f60RAinpld) % it ligmtiageapplicaliohr 6f ﬁ.?dhﬁﬁggﬁrsiop of software on
repi acenent pairs thé integer replacenent pairs are

celtuive ritlephoi€s) an dnteger nehéfierule hédnt sprietinesogave even tens of
. associating the pre-nodjfication integers together
uspndsysplacesient ce -difference, a stage that was

e LE
PP Ui RS e Ly SPRhe, By i e, ey
nﬁ.ﬁ%@l 6&&1@% '&g,&@qu%s Wl {efétol mdtbida®e,NERSteA Inimeral
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, sﬁch 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



After sorting, the pre-nodification integers in the
integer shift pairs are replaced (707) by the

WO Wa4bdiilve referenced itens' indicative val u@CTIB2HOHPIHSSY
indicative shift pairs, a stage exenplified before
with reference to Fig. 6 (605)_22I_t shoul d be noted
that in those cases when there™are several indicative

Ao BB B BR3P R S, s pston e
AR k. 560 YR Dok AFLGE i to fomn

ifteper fplR@nivht (pagrs! aﬁagecne qﬁtdlgtaﬁﬁataﬁbﬁdéscqu \eRettiplified before
it is “appreciated that the bllock 707 is redundant and
vitinraferenke ppFigs. drandd soe 402nnd 6l dhermin)ves i nst ead of
the ind throughout the rules' generation process. The,

bl oc KsisoRnyETting the rerlagsmentpiire tq dnisest keplacement; pairs the

: ' . t her r i NGl udli . -

SEREE Bpsb b phis 4 Soiefl RS, 1 S BT B pois, by

a%eftiﬂgatth@ ngﬁa‘- Iodificiifon tiﬁ%gbfkd'tﬁgéﬂl\éﬁ Withf thélal fipdification
a group can be Joined (710) to forma nuneral shift

difi¢rence)ci ctagenthat hweas prestioushyl dxentplifiekie withe eeferdnterte’ Figs. 4
i ndi cative values in the group, and the nodification

(403 @r@ fc 603y Jhl:&'cirz;tpgfzr. sl paiss ase spatedp(706) apspyding to the
ifi i . Fi 6 607). | '
o el re  F R B Dot rons are
appl iAGap! Brti L@ﬁéﬁ?@b&iﬁdaﬁoﬁ glﬁge‘ge&r fh B0 glﬁgg%r HMift epa:irs are

shift rules he sane no cation rence,
repladed (7T8Meby ahe regpetivecrderchesd dteniyi Rdidativeveodiues o6 form
.the first rule and the first referenced items

indientiver shifh pairsye stage enemplifiod beforeavidh seferense tedigah (605). It
- WD.2Q04/ 114130 PCI/ | L2004/ 000559 -23 the two,.rules._, .
sla%mg WP& éﬁam ¢riCBsRE W@% g&“ﬁ@ﬁ%ﬁﬁ?’“ mdicatyjecshift pairs

: ] QN -shi ke LUl e -gRdi gir .

u3liRg! e PR3 S0 GRSk i pacs are

SOREEE (19) S ddcofddrReaRith thélr lif@ibati®l QRRIRC T4 théRBases when the
i ndi cative value of the second nuneral shift rule,

wiholee titliepemiis hoonsideradliasi thet referatickd eitems® indigative value, it is
characterizes them_ 1t should be noted_ that when two

apprrciataduthat tbe hleek 07 dniredundang angr ean bei skipped; yehile the int

sl 85 S BB B BRREBORREL. e
bicREL BOPPENIEY s GPbifile % SRR N fn Bllefy fgure, 1

updalfeifiefePareciiotpt indldRiy Aivee tsars bhé iddicative shift pairs having

- the same modification 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

el

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,



It should be noted that the invention is not bound to
the specific sequence of operation and manner of
WOMWOHIHLNg the integer shift rules as descri bdCT/R200400559
7, or to the integer shift rule term nology used in
portion 607 of Fig. 6. In addibgqQn, the enbodi nents
illustrated so far reduce the size of an update

ol B 5ieR aot TR o b it S HE BN R TR foined
ng%?{f‘a? sHift P&ﬁ Ghifcales the E?ﬁr,tgg RIS iHERGAVE %a%f@ of the first
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j(ﬂﬁ%ﬂﬁ' HeNGuifiidr SRiR Al éﬁly Theicati?d! Gift ?Eﬂﬁg bERRERS them are
and”’l rnker map used to describe conputer prograns.

swall@ved by eh@ joiicd hienand therdforedtieir peepaddification reference
prograns and ot her types of content can have neta-data

items anebusceptibleHioudrtoneons updatedilet is,hey asagobe apdated to reflect
net a- data_can be separated fromthe content, for

a eEAReQUSFRI).oring it in a different file or by
Cors Dy . " _
et altgiplld bEnBiclhEPAR eIy Bt o/ i€ specific sequence

. ofBpérafisk a8 d anddiofCatigining the thtéddr bhift 3RS R RRBIBED in Fig.

content and associ ated neta-data. Content 801

7j oxdtbuble fatégerr shift sulestefninol @Buseditia pomtioB 607 oBRigsk6.803
starts af .address ., addr(8Q3), block 804 starts at
addr Isssiditionfhe gmhadimentsyliystraied so farmeduos the sigeof an update

5328 L b B el oPis? Rk, B0 pPiSalidg bR Blle' Pitkage.
Itggéﬁﬂéﬂgéﬁpﬂ‘%é Qase é%g’ Qiffaehk @rﬁxgrlf?lg Efés 5 (RsélBlan update

provides a-start address and t gth of the
. padkagk suth asihaiid™ e nbiffefonee, off o\ thet dwhpadiivpdate package

non-limting exanple and neta-data can include other
catdd heinany ofe.g.h&cempact diferensce reswdisi’engt h of each

 Updatiogiiged W er camcsRt SBRURIT, UGS can be

* addgifilg bl SROIA Il FIRAORAT, Bt gt N et

- dﬁ&c%ﬁg | forfat foerﬁomiﬁgfnféts%eéaﬁésy:%bl tdlfles, debug tables
expl al ne 0.

bel ow w tth reference to Figs. 9 and 1 ]
and linker map used to describe computer programs. However, meta-data is not

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, as 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



The exanpl e and description of Fig. 8 will serve as a
basis for understanding how to obtain a so called

WO 2pdt4ddte shift rule' in accordance with arRETH2004/000559
enbodi nent of the invention, as will be explained wth
further detail with ref to Figq9, whichis a
schematic illustration of an old version 901 and a
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WhckTeEk %ﬁﬁfcﬁb@e"tfbﬁéglé Ho%ﬁf@ﬁeth%f‘tﬂ%@tzé 2&0‘%3)1&- gﬁ@ﬁlﬁg\jv!ﬁmple and

9A03 respectiv socl ated w

metasdata sawfindlude otheri data desteadaftie sthttaddpessemdblbngEndf each
of the invention. The old version 901 includes four
Wodeks (905, 906, 907 and 708), their respective

T
Rhitenf 85 b MR viistoR #Rpedtd gﬁﬂaﬁgcfég% Eézgsggeﬁteidt 'Fv?%iﬁthg Sontent, it is

generating the correspoh

poesibRcioatissltiidhaietd-etasinzerdep to Rhosde BiRlificatidnsud references as
bi gger than the size of the block 905 by size(909). In

etmﬂﬂingdxbekéyad’dineifmwetmﬁgst%nélﬂf itens to the
ot B SkampId AT dleSrEptin ol Bibo b ogill (e #%aubegis for

he. i f4 .f. )
ufersDRdieHow @ ubrabith & Safeehithde il hle iR B0 tal¥e with

afiOfhicp TRmeAt B AR 1B0ntidY, GekwilDBe exflained PRTE Sfukther detail
bl ock 907 and bl ock 908" corresponds to block 708. A

withwrdfl todRig. 91 Ovhi¢h ame sohemmatie illustrationsof ais old welrsidis 801 and a

into bl ock 907'. The size of this new  plock is i
- neyersion)P02megeived deam Vofiaerthorcet and ‘Ngh/fﬁ%é‘?ﬁ@ltg Ejge9A that

i5 8 i hart SRRt afoeBoRME s Bsffein Ui ta0Y, 8402 aud

- 9algac &sg:%?tﬂreg% ‘égﬁtgc@%g' RAB! He oS P AP hbw *’Sffﬁifﬁg??’%ﬁa 9, in

Itens referencing i1tens

afddrdanve withoneientodimenhof thefigvaniad 1tem 914 is in
bl ock 908, the referenced item 915 is in block 907, .
and thhe aldfwersion M1 inshndes dous blocks (902, 906, 907 and 708), their

reSppei v et Adgh e ate A D, G208, odkloBa™ Bri i 909). In

- ARG W Bkek S o S RaST R e ad gk 4B 00k sos.

tHudGepleth &ie%n%@%oﬂﬁﬁg 'H16616 905 It Est'be %bﬁfrér?gate& it the size

respective start addresS and their |ength:
ofibleckl 808" #A\Gi2us bigger than the size of the block 905 by s5ize(9209). 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 906" corresponds to block 906, block 207
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
(5i2e(909) + size(910)). |



' aid the aefiiranood Herm 816 (isda)block

association with the new version 902 describes the

bl ocks included therein. By conparing neta-data 9A01
WORWOH1#830a- dat a 9A02 it can be denonstrated t PAT/HLR4/000559

start address of block 905 in this case is simlar to

this of block 905 of the old _yegrsion. However, the

start address of block 906" equals to (addr(906) +

oSSRl e S ot BB Spig ek B Feene
i 1 9 93 S5l e 914 S1l 16 ondigy.

Thiheferéitied itenh 91418 i bRIARIDSS L relirefded RO 915 is in block 907,

denonstrates a shift of (si Zeégggﬁnergiifei: e I95110%) ,sghziltd ;
{ BD® 08 1908 includes a

e é&ea%ﬁhhc?w%?grééé%it%wbtﬁpé%f%’a%%ﬁés%%ﬁ@iﬁ?ﬂﬁ% {ig referenced
AR, e REGRbRL Ropl 088 isied o BIDOOAT%0 "0,%000 10

IS NORelhéthidaRt9A DN @ekigish Retl thersli aeesier 90 akecribes the
any applicabl e nunber of bl ocks, new bl ocks and itens

faarbloeks, tiwér tespectiveastyrt hddmess and theivlehgtie Thetmete-data 9402 in

oS o S b o AF bRt i
t . - is '

i 543 A1 H LSO e e o

sthﬂeadc%&%r P&iﬁt?k @piss iﬂ"ﬂﬁ?_c@ﬁ’é’ié'ﬁﬁﬁiﬁ 1o thE 6€Blekk 905 of the old
W t that is,

t oget her the nodification difference (

vésioms HHbwevbgt theh stast taddicse sof fbdock H06" aetpimbs $00(addr(906) +
each block in the old version and its correspondi

siae90R)). hicomssncibontaraddyss of bioae P Lwien somparcd to the start
L i | "o This | il d. .l 000 .

adfrgss b lock difefThe oRvasoRAlis ey Eshid o L pat is
TR 35 By sBRCIY) On O ARG ekl 10 start pddress of block

90@ er@ﬁﬁﬁs_ﬁ‘ﬁiefst gul gRiffanpfbe (9eB 9ed+i nszb’é@ll!)}iamtﬁat is,
wth the difference table 1000. [f a reference item

addr{ 908! remiir08) hesize@0)ntisize@HDK 906" for exanpl e,
and followng the information in the differe

¢ abl Whereas; dig, lesemiption hogp e bR Tefarense, DA% mlsy will be
ASSGEPER g I E3PEE e e, SIS 2aButalS Her RS Should be

nét%@ggg%&uyég@?ﬁeg%@e@e of Hieb.S SRAEIY id hoAlimiting. The

e erencés danot her Itemin

oldl ArkndiP Fersions ¢#h RS gpplivablpneabert ef bloeks, e biocks and
new version its corresponding reference item should

- itéras waulibiinserted atefnlydotatiorsor deletsid 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 9A01 and 9A02.



size(910) in the referenced itens |ocation. CGenerally
speaking, the. difference table reflects therefore

WO adAeHsk shift rules. For exanple, for eachPCI/IL2004/000559
referenced itemin block 906" the characteristic shift
Is size(909). In the sane way f%'g each referenced item
in block. 907" the <characteristic shift is also

Sioée( Orfégﬂcﬁgféfﬁ%?{ TR riEies a0y 5U6) b B fherated in
er oo }h{ Ehe' A5k thifle 1D08C1£S ?éf%f‘en\e@ Geh® f'ef@rences another

em re erences anot her temin a cert

"EHHQ‘H( blotLAgeET RRRGRmMd, indh@1levaRK &he HhREhafes vh@%ﬁe arfference

ength as 1ndicated’ in the difference table

tables &f ds epoasﬂ)w ¢ eappeecissicf that uine theeyere verseqm asenombpondmg
t he exerrg not atl on "Mydify <addr(reference

rggeg@qge iterg s Haed 19 wedlept-a sht pf size(999) m;the referenced
iR B O%mfﬂgﬂﬂg S@h%%t&fﬁﬁe? & SRR o 1R fces another
it%?rfi ngbfoﬁﬁt 9@'051{(; gs 3%%1@% %9 yrelia tff&”ﬁ?‘ﬂﬁ’e%1 n}é@v velsion its

e apprecl a WO re erence

b@ferexme Ren kﬁoﬁlﬂrﬁs pedifiel &7 fafeet 8Rhift of bliz@(909) +
y|n dlfy <addr (906' ), size(9061) + size(9071)>
@!(Ig(iﬁ):herdfcreﬁcgiltem Iddatiok. 1001 exerrpl ifies the

ESBST amerally Speaking. e UpEnEs SHE ToficFi thereiare(egonce shift
RSP O Sredle. for s reteliiond i i Block ol thEeadtinhd shif
if e 093, B Ble 'SHipeC Bl " Rir, o0F reRireiR Befy b’ Bfpgk007" the
_ c]ﬂ&fa%;e‘i’ﬁ 118 Ghiffis R sﬁe(?ﬁ@?) vlgferﬁﬁ fordadch fekEeneédd §iem ‘.iﬁpblock

2004 130 PCT/ 1 L2004 2/ new version 902 of

968UtheTharR téristi¢shiR i€size(909) ¢ sRR(SLO), hat the neta-data
1101 and 1102 are partial, that is, block 907 and its

cor r & o pdisiblebtoodéteaitie whetheota refiesencebitein seferencesbanother
.appreci ated therefore, that in the_ difference, table

Itfgnm a)penmgb ogk in ﬁ@@réanqeewghctbg blesksh slgEiadgysss aaadelength as

iffieatef oL B8 “Gferdite, ple: TPl %dtr? rossg SRR e ey be
B B syl BID \Spesstid bos
size(referenced block)>, shift”.

In the example of Fig. 9A, it can be seen that blocks 906" and 207 both
are characterized by the same shift. Seeing that blocks 966’ 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



1203, 1204 and 1205. However, because bl ock 907" is not
descri bed, the second rule 1204 corresponds to a

WQ N 13h| ock conpared to the second rul e 100BCTHHL2004400559
previ ous exanple. Therefore, a reference item
referencing another itemin blegk 907" cannot be
nodi fied in accordance with the reference shift rules

gy Yotsion, 1% af P s maGatertet S Mol A eie 5%l Btk 3ot ana
1&02%&7%&'381’ Ghatid) HisGo 9“7r?°flg(fj if.snc(h]i’@syﬁgn' sBlock 907° are not

appreciate that rt I's poss etotr apply

desoritied. I6 lohi the a;_lblﬁﬁciumr thepsfore; fthne iic ¢hes Uifférencd eble 1201 of
are non applicable. As it may be recalled, the nethod

Rigyr 12,tthe idirfergnoesfor blockn997’ areulad slegerileednan welqlhiseaffects the

SRR Bt 2 b Pl i s

of ﬁ%sr. oPA P10 5h gfet Sleherlt e IPNE thlleIte %isorifxf&r &ﬁ&@n%ﬁéﬁiﬁ rules
rures”in an update package, I'm accordance with one

12030120 aAd 2205,/ Hovevanbeduse AbEIE V0T elenoti décribed, the second
net a-data (1301) respective of an old and a new

mled20d cormespondsf torasseallardfioek ¢emphredstodhe secomdonle H%kof the
10Q0 of Fig. i%) i.s creajed (1302). The  difference .
previens examplge I hgrelpre, 3 referensentiemgriereacing spgthet ifem, i, block

o7 e 535 ROl S il i s case.
Cor r RRRGAHERSS, bfoﬂ%ﬁn%l%!@ 'He%érigﬁ@fh fofSther AuRedl R8s Thles with

in the new version. ternatively, the difference

- réfatenee tcaFign d, GomdT abevws ta perbom vetsedin dhwoatt dah appreciate that
.in the old version associated with information about .
ittip qrossibiss e byi andd apply musagrab shifryles wheseser eptegence shift rules

o] 1 S ) g s
s 588 KAAE L AP RS BRI S e

a iablent thecddef f erences. For each bl ock described in

he difference table a reference shift rule is being .
geneFig. d3 iszaflawchase desoribing ém detashibetgenatationrafirefaremep shift
to adj acent bl ocks are WD 2004/ 114130 \ . .
rulesrin 4y BDGAS GeSkase, mppcqastiance with anesmkediment pthe igyention.

AR SRS MRtk ol AR CResbBi R OAE bl e AR Sersion, 2
d%’fﬂréﬁcerﬂébﬁgsﬁéh A6 JefrerRAce tdble 'i'guu o?fgv'g.' iOEﬁQ&Eﬂe&'(f@OZ). The
e note t t the notation use to escripe a

difffrencantbls hhdludes ot &ast infoemation diboyt dicckst sach as their start
notations are applicable as well. For exanple, ) )
addresses) in the old version associated with information about their respective

corresponding blocks (such as their start addresses) in the new version.
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



i nstead of designating the first itemand the |ength

of the block or blocks covered by the rule (in other
WOoHo4814130 "section”), it is possible to desi grPITALR200d/000559

first and the last items in the section. Note that

the latter applies also to numpgal shift rules

described with reference to Fig. 7, nutatis nutandis.

o RN b RS sfeie REPRER e 1 T S sequence

of 8508, ¥, FNEE S bty SRCRALAR sl Lo W stved i

Figo8d that the invention is not bound by the specific
nunmeral shift rules and reference shift rules

descitishouldatlor de naved thagdhe natatipn used to sleseribma reference shift

r ef.er of. referenc

| e" .t dat i i t
rul fopbi adine Wit Sl CRRioRsS e, BRRlsHIE A8 Well For example,

b Do AL g i BT UEIAE S GHM bEA covred
by ROl (B otet Rvards,up #9dctions; Hﬁﬁtﬁ?o@ilﬂb tb<destpnate the first and
conversion element can include at | east one nuner al

thefadttitems in, thasdéiton. ANote dbatithe iatter @pphienglso 4o intimera]| shift rules
and/ or any %t her shift _rule that cap be applied while
desprhed mathreieenes ta Eigy 1, paiafis iy sion. Thus,

e hi BerbriodHae oA LS ortls RS ARl b and
refQRAGH BSifefulée st #&hﬁgg%fc&éﬁé&ﬁn RFGEReY itbmsahiitiprasdate of

updat e package. ppl ying a conversion elenent to

arpoldovegisivarte iaarew versiom Uit showbd bemotexkthat et inwention is not bound
sonetinmes reference_itenms can be updat e'gt( erroneoustp%/

ly.
byrdhe spreifiisl mumetahsshifé rrulaseand: apdsrence sl rules dleperisdgabove.
Mo S, 1 R S b TR ol pddBHRL Rl gtems o
. A f ot ] tabl e 1000 and
reflB Tl Shifk b LefBfthoB toffs ' i pPwVeRBACE, B0 0 420 2"

descHiR@shftd?, £*envetsids eRnidilis thElew@y ased id ref@rtolaecollection
appreciated "that itens 915 and 918" are shifted

off shiftanuiesbgsspeiated 9dth) an- upidate(eckppe. That ispe copyersion element

si,ze(909) .as predicted by the difference table 1000.,.
- capripelids e leash PRk BumsE] Ut PSoo0RPT Bilpas one Tefercnce shift rule,

o 57 4 88 154 VLG Dt IS5 LAE v o
R
cadnbppticoine that bheupduve ackage ¢hatr cemtains, ahdeast romkt eonversion
elgxilent is a compact update package.

When applying a conversion element to an old version, it shduld 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 diﬂ‘erenée table 1000 and the reference shift rules will be

similar to.those described in Fig. 10 (sec 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 tabie 1000. Therefore, unlike what is



"one nodi fied" enbodi ment of the invention and it is
ossible to apply the. conversion el enent including

WQ MY ence shift rules of 1001 of Fig. 10,PCI/IL2004/000559
generating a nodified version thereby, and afterwards
provide renedy to the erroneopg.reference itens
affected by this conversion elenent by applying a diff

inilgc oy U, FERBRrioR SR ich B8 108 HR e RIEn S RefiS 912 and 917
shoud they 1ﬁ§d1ﬁéﬂ| to refleEar Mg B?twp@)mdk&é(ﬂﬂﬁhﬁls@ead of
new version is referred to hereinafter as "nodified

sice(@09). wherein the first dill (conparing between an

old and a_new version), utilized in order, to generate
the Agenrding i aucamhRdiiment of e PEation Tefiared famicasinatier, as

«dS "C lete dild.. . Th t. €:,C . f
e piriRedt Sptbodiment B8 BY aREnon sb8CHR BB 36 sppy the
c@fve?é]@n dBfieht SecRididg itBe ref@édRd shift aled of IO 8f Fig. 10,
elta". Generally speaking, it is possible to
gappattry at modbfied weidien therebpnmidtafterwafds prntvide seaedy to the
the variations that exist between the old andbt he new .
crvenesus seferengeciters effestsd byxibiprenversign slement: by applying a diff

ullifghsowien e Hapeiiee vervin SR e RuPR SR UR Pigauee,
TS/ H470 bty s o i ot s e

veésioan gowsfered &6 di@einafiel s anddifiege diff’, wlicbeinhthe first diff
other_variations. Thus, nodified delta is smaller in
(comparingrieiween an oldandmmewtversion), aitilized intgrdeniodgenesate the

oo S R S B e o
o e 8 VPR s B S o

moETHRT GFOR refeerdiYo AN modifédidepg”del ta, is referred

to, hereinafter as a "conposite update package",

unl i Genexallgi spehkingp daiseppssitiadgeo” agpretciatentiat delsile the complete
conpl ete delta and no conversion elenent. Bearing in

difi detectsaall the: veoiations fltah exist igbvvecre dhe 1dd and) the e, versions,

PR SR R SR s
- ex?@h&@ ﬁgb?%f%.ﬁil@ o%rzﬁgﬁéiaéﬁ 136 BE A t0RL R0 ARa HeletB items,
onp e sinple up

are ] ate package known per se.
théhaodifiededife deRepOsibstntidlif dbss paptiameerits (egstherdwithdpossibly

herei nafter as a conpact update package. According to
ersonees otliplanementt phies | ande togethera widhpthet othpttavariations. Thus,
mggicf{(e%gfeltianig lsg:{ja?fer 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



at least a conversion elenent and a nodified delta
associ ated therewith. It is appreciated that by

WQ M43 t he conversion el ement, and afterWar%:.Tfﬂ@!m‘;”ﬂ00‘559
modi fied diff associated with it ("forward conversion
order" or in other words, "fomgard update indicator")
in a conpact update package, a new version wll be
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ﬁoﬁv t}”@.-’%ﬁ» e e ababe B Bt etent ﬁaﬂ@ﬁsawards

I P
Bounee & %&#ﬁ?ﬁﬁ%ﬂﬁ&%ﬂ# FHPRL SHFE Gt ofher
Méffémardailgm] indicatbs) in a compacttupdattepackagekagew version

it is possible to extract additional conversion

wille bengendratesh twhereisdiitenes) thall (werec smoneeudly ngodified by the
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ﬂ#a? %Eﬂﬁfyro&fef rbohm?}tpﬁleifﬂeo Héwovérsﬁgfl ¥k Leiged! 6(i:ﬁeaRl'cﬁzedures for

| ' er "conpact update package

algpl?lﬂ%ﬁ p&iTh PckERSs A difcuskatl & detil beloa) eHowvEP iteshould be

erati ons enbodi nent” is described below wth

' noBﬂdhehmetnmeﬁrtbe nfotlified dlﬁ‘ shoukl be apgbub bafoye the conversion

schematic ill us at,lo of i, tiops for dati,n
-elﬁmeg ovefersed don c#t di ﬁwar FonvERsien gider. Backward

G e fh@h”?e AR Bl ess; 3 o0, 0L 1 o

ver SRR it gﬁ be {IRifrBteld! thiSidsladSod i themedifidd delta to the

conpact” updat e package tor updating ol version 1401

ctvension \eemenntol féizh acamstico uipdatet packiage) #tis gssible to extract
enbodi nent of the invention. The old version 1401

additibnale sonvessionk eleanents Hfromhthe modified kdeltag Fongrilagting o the
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. sAhB& SompPhct BHdite ?49&8]3%&@@ M1 anothert ditbodimene 'of me invention,

1402, the bl ocks and 1404' correspond to bl ocks
referred to as an “iterations embodiment™ is described below, with reference to

Fig. 14.
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 oid
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,



1403 and 1404, while the itens
05' ,1406',1407', 1408' , 1409', 1410', 1411’ 1412
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1408, 1409, 1410, 1411, 1412, 1413, 1414 and 1415
respectively. At |east one |te@11416 was inserted
into block 1403", thus enlarging its size by
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Jodified (i helr refe enc res i fted)
it L4 iz s 3 blockd Wiy baduings to ¥l 1405°.

1a17 91 SBe & fﬁ%ﬁ%&% Cfiﬁi%f o feréiedl ﬁ“’ﬁ%‘ﬁ»ﬁ[ 1 and 1414

al QBstakfiallf ideAficdlOtande (RGEFRE oA lcohte@t é-fgfjtﬁe' éor?espondmg

new iteminserted into the new version 1402
- referemee 1it€)n5 , 140805'1411° .and1 4404’ are . s@sﬁn&bﬂﬁtﬁl&nﬁcﬁn’as well, .

and therefore, the diff utilit erroneousl y detects
Sttt st o 1406s 1412 and4 414 pom swesansiallynidastival, and

tieretrd fhe Eblegt; G5 i Surelsh 4151'9%'@51@29?3 Shig-f06? 1412 and

' ectly, this tine) that

1§¥ ﬁ%%% él%ggeglﬁ‘&éltég%\?%l%ll and so on. Thus,
foll mrmelﬁs qemsl' e1406] $..2 190D 2¢ eexﬁﬁbitacef@rence items, whose
generated, indi cati ng (partially erroneously) the

comnbmmgmqﬂdﬁed riepl, aher nﬁtfbfqncedéicans ne@easluﬁenm(iﬁ the new

- 1406"' replaces 1407;, . 1407 | aces 1408
- Versily r«@mmdv@r/thﬁz@dwemm e ﬁmelagshe& @LﬂOa&%éihe explicit

rejtér%%t:e Jﬁ%&s liﬁpl iﬁfi’, ]_lﬂg’ and 1414°. Yet, a diff utility known per se

can not recognize that item 1417 is a new item inserted into the new version 1402
while items 1405°, 14067, ..., 1410°, ... are shifted items, and therefore, the diff

utility erroneously detects that 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;



14151 is a copy of 1415; 1411' replaces 1411; 1412’
replaces 1412; 1413' replaces 1413; and 1414

WO zph/anesr 1414. Based on this conpl ete delta aCrar2004/000559
conversion element is generated, for exanple in
accordance with the nethods illustrated in Figs. 7 and
13 above. Recalling that iter'h;3 405, 1411 and 1414

are substantially identical (and so are their
correspongﬂﬂﬁ’rﬁ%ﬁ,ﬂﬂg;v\ell as itenms 1406, 1412 and
1414 that ’ pally identical (and so are
their corl’lgggo Zﬂlfﬁ%gﬁtqghs too), and upon detecting

t hat 1411'14&59153553'&? fg@nd that 1413' repl aces 1413,

the conversion e nt- can estimate that 1405 shoul d

be repl acdd1byrepldries 148Imi | arly, by detecting that
1412' replaces 1412 and 1414' replaces 1414, the
conver si od412] plares d4h2esti mat e that 1406 shoul d be

repl aced #0657 . Thi,$,conyersion elenment is applied
to the ol gﬁér%&’weﬁi&ig” @técﬁerati ng nodified version
1418. It g?ﬂﬂ &8%&@@&?4{ that the conversion el enent

nodi fi ed or converts) several itenms in the old
ver sBased st this cmepletaritlite angonvelsion element iio r%:mefdned, for
as deleting and/or inserti n&iterrs. Therefore, the

eﬁ?aphl lgcﬁOO@E@n%WifbéEhs meth ﬂhﬁﬁﬁt@dﬁﬂ iFigs.&l and %& ag@ve.

ver sion. 1401. ' ified.,
enboRerliBEakat s 1408¢ EEH =08 aieiare stbgrRaly, idepticat (and
4 i oo PRATRL LSS Sl s, B 100, (8120 4t e
sulstdmialiguidéntieslo gd got & thvie cotrefpdiding debirhs ]gtata% eand upon

el ements, deletion of others and replacenent o
detecting thas i’ seplacastbtlil: auds thnt 07413’ ngdacesABH 3o thi tariversion

T T ——
SEHERAL o4 2 a1l Sl T4 BRI v

elelifent EAH BdtimA% BACRUG BRI Pbe {-égﬁaéea;tggiéqq:é i nst ead

of generating a conpact update “pack nodi fi ed

del t Ehisheotvdrsion \sderdéh 2 BOAppliedil 89 tICoId vafidn AADIS Generating
-33.as a basis for generation of additional new
medifiast wersionel 4% nkt shounlsk benaied| 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 shified in relation to the old version 1401.

According to the one modified embodiment of the invention, a modified
diff can be wutilized, comparing between the modified version 1418 and the new
version 1402. The resultant modified delta would recognize the imsertion 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



accordance with the nethods illustrated in Figs. 7 and
13 above. This new conversion elenent, together with
W@RM4gbH3Generated in the previous iteration vWCT/IL2004/000559
constitute together a compound conversion el enent. The
new conversion el enent can be fppplied to the nodified
version 1418 to generate another nodified version

Db bl SRR DY ARGl 98 Bl

ey LbitRRs fi N G5867 i@l 4 | Thi
OB P 180 et LA T Sy e This new
doneesiomeletenettbgethet wixhithe osk 2enedfated methegievious iteration will

conversion elenent is |arger or equal to the size of
constifetagsther anompamd wpaversionglement. Tha new isenyersionoslement

SR TR RO Bt v
GO ISP 15 o fRIBAIE QAR o 01 1402,

sermodDne ekempldry hermsiaatifiy kenditicachrrstdppieg the itepdtivtis is when
W th respect to the flow chart of Fig. 15, it should
“the s:z@t@fdﬁeim@dﬁ@dtdﬂlﬂammdum by laa itoratipn éogsther withithe size of

is non-limti ngl. The, cil d and nez\ﬂ vel si pns . can have .
PPCH SOnVRLSIAClRments 1areen 05 efue tRadhe sz QREPVIQUERodified
 d&t8 B aFth e e BP¥he bREROISuRba I EHRALNGH oment. When

_ _ d version‘to a new¥Vversion, _5 y
- ke itefationt AR 5toppad e Bebact Mstade Pacltigedb Rché@iddbased on the
termnating condition (or "stop <Critérion') can be
compdund cohvgrsiomeslementadridothe mddifiedideltat he process
proc s to the next iteration if_the stop criterion
i s noYhersas the jterattonss eal%q%mwamﬂldbe seilhg inngeneral terms

T T G AR gL 15 By Y et bty
R FRRERICLE DI i APLBng, The ol S0 AR E vorsiops oo have

ang eppliesblatnuntiRgtofablooks] wovd blodkevand/ temiswanobe {dxeried at any
content to be updated, and neta-data, if avail able.

lonationws deleted ivdiile wprdatingdhewld véesion $e p\nevaversian, huayi mumber
of Geraiadts 50 e RsriOTES AOdY, anplicaPIC raiang SOPGRISrIOR “Stop
oy b8BEE ) ek bt P b P R ke o e

nSRTHIASHPIT (Be AR Uritt8OL iPh&dmkf) 1501. The conversion
element 1s applied (1504) to the old version,

geneFig.il50s a fiwsichdaredesceibéngin détaildhy itefdtions @nlodiment of the
2004/ 114130 PCT/ | L2004/ Q00559 - 34 . o
invention. It is noted that the update package generated in accordance with this

k.

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 vefsion, generating a modified version thereby. Next a



nodified delta is generated (1505) while utilizing a
nodi fied diff on the nodified and new version, and

wa Toe4/madiof | ed delta serves as a basis for genecayiLzee4/000559
(1506) of a new conversion elenent. The size of this
new conversion el enent is detepmned (1507). The new
conversion elenent is nerged (?'?0'8) into the conpound

b dela ser ek VR 3908 Shliting nanoyiiad dekancihe modificd
BBl SR R Ot el ey e bl P BERGHEn (1506) of

a TSR ESivek 18R elddfent! TiRe Sike DI thid ANERINRESHP Blehlepf B determined
together wth the size of the nodified delta (1511)

(130)new conversi on el ement becones the conversion

el ement (1512), the delta size becones the new &*eglpta
si ze lhesney geAVArAOnn slemn itk 18expede (E2fiS) nte icogrpound

ol Puceien o S iy Al o bnS Ry dy, determined
(L3 gt aftife oA Rre] gy, if on 1511 it is

rmned that the size of the conversion el enent

t ogelihthe siz¢ ofithe cobgmuald ¢dreversion felementetogathies withiahe delta
or larger than the size of the conpound conversion )
sige insmaliesthen ke sizeof theaeweonyession clement tegether with the size

MR T —
R Tt 88 1015 08 S04 LI it o v

coiéadion Peleane i apslict el the mblied" eatsions(1514) areating a new
I't should be appreciated that the iterations

medifiel versiondherebyeRetueningdgo 1505 a wasw aadified delta is created.
B T I T 0 . F i

cIfieR PhapttarBith thp o¥ie, GERMETY M EIOBIR S pul ! fuder im the

5%t SFeRd c%ﬂgoﬁx'ﬂc? cHBVrYiBh % Qfﬁenf\%ﬂgﬁ (“}ﬂﬂ’i fﬂee@el%eéiké‘,déﬁ update

generate etween the ol d versi the nodifie

‘package 4 geoeratedh@SI5) on therleasic of e sompoahé wenvesivh slement
kage is marked to indicate the

on. Anlﬂﬁgate E;lc s  the | .
-ansbthee madified delin. Alfernativelydson d Sl tthetstep ¢piterian is met if the
package was ner at ed. 2004/ 114130 .
cdpfiact Lipgte pigag0 ® ke (had 15 caTHASH Wedate PRSkage geerated in

thle%‘f@ﬂbﬁ?ﬁefafioﬂpt bound to the specific sequence
It 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.



of operation and manner of generating the update

package as described in Fig. 15. Having described the
wQwenittiBon of an update package in accor dancePCuALR004/600559
various non-limting enbodi nents of the invention,

there follows a description of éusn ng the update

package for updating an old version giving rise to a

bt B bl S e e e
GBRURGE b B BB REFL B, S s g st i

Figcisides a processor configured to process the so

recei ved updat ed package and to update an ol d version

of pridavingdesciibed thd geaemtionext anhepdate pgckagngnracsardaucc with
a new versl on that .S stored and oper abl e |n t he

vagons pap-limitmg skodimentseol the dnyemiton, fhere follgwya description of

A P Mg, BB ol i I8, BASR fbe i B e mow

HORIBY Sy 6f hoRSmHEHS 'eS} le tﬁé’ri?ﬁﬁ hfkage is transmttted

accordance WI th one enbodi rre of th nt| on

thypdghea pecdegecommuaioatiodamedivm tandt ﬂecmved‘d:yd cdb.dar telephone
i ncl udes a conversion elenent _and a nodified delta.

devicghdbe selulan delephonecdeviee insdudas apamsgge@rmaﬁgu@;d to process
e| t her a éj dat e [ d| c r back da
%‘ﬁ? p 8|‘H1 Eieal °§fam ana/or

e%@?% R it ?r%@"‘?%%’%@ Ve S'E?% s SREd 28 gperable in the

cemﬁlbycbiépt&)ﬂeqimdj updat e indicator, as detected on
1603, the conversion elenent is applled %1604) to the

)

ol d Bmasmgrthlsgansnds attention irodiatinet Kigr 36 dHustmting & dlowchart
nodi.f,i ed delta | acted 05 fromthe update -
desribing aaﬁwdat?pv ]2({1 HoSivInEsdse, it 3 pew vassion of

ﬂ%ﬂﬁéﬁ %?%&ggxg?(e tgith Ohaeﬁ%beiﬂ%@g gﬁth%elgg’mc }ﬁf bpddt@backage

i HcoRiadte Wit S érhﬁé’dﬂ%rﬁ auicﬁxcfe‘srétccﬁf%fﬁ&ﬁ efement and a
(1605) and applied (1606) to the old version

ngdlifedtdely. dt should bel notedithat an tqlrﬂatdﬂ pabkageo inclodéeorither a
element is_ then applied (1608). I n_both cases the
foreengd wpiatetindicator oy @rbypkwarctugdatg mdipatost r ates a

bor Wl AT A FOBA PSR PRRAErd COLAEiG Sareron sfement
“’%ﬁ%%&éﬁbﬁ%@%@?ﬂ ) 2004/ 114130
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 updaie
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



wi th one enbodi nent of the invention. The system

i ncl udes a conversion elenment generator 1702 for
WQabdf12413hg a conversi on el enent” associ at ed wi RCI/3804/000559

ol d version and new version. A nodified version

generator 1703 for generating a, nodified version

i ncluding applying the conversi'on elenent to the old

Sk a8 A ek g v
L T

J18 Weeo1s hed neW Ebrsids. A' thogified! Rision Sgeabﬁmlﬁm fo?'generating a
updatlng an old version of content giving rise to a

medifiedrersiondhcludingsapplying the wonﬁenstml eletdent te the old versions.
nmbo t.of th Th | ud
< mﬁ' to prokagq ggggrgi;gg[v% B gennaiie e Copmaadt Hidete package.
TR GO0 e ARG B rR o BP A RCBIP 5 mdifiod
pac e

S a conversion e eénent assocCl at

delth 'ba§e°& &n RS mOSITRddOFrsiBH aREthy AEW Wisiond modi fi ed
delta, and indication of forward update or backward

upd atE1g 18 illhstratesas esystend d B84 rfor mpdating iandoldavérsiont dfecontent

processor is configured to generate the dified
STERSITi 1ore PGw W'@Bﬂ?@/ﬁ’%@ & A5eRIEpBEWI e pmbpgdiment of

o o8 S0uiem SIS S5 SRRl il PofRRhd S8 1503
TR o b i ofoediDd) [HAANSE o OOmph, bSu6 i tra

imcindésoa conlvérsiopasiemnatiteassociatidf wittl sad eldoversionl ardi m@w version,
applying the nodified delta to the old version.

aﬂn@dé‘@siodeltas mdsmdw#pngrufr faward ugéater on ba@lﬂ@ardeupdate In the
ot Of 1BaVFFE HDURF dRRatoR thf (HFOGRSY ik CRAENEoBy erRerste the
' n{tﬂﬁit"lé% efbA 4N gfngga(?g)%hgethb '11\?5&5 s%h gﬁ%ﬁ%&l‘ﬁ’ Q0 %he old version.

'y~ progranme invention

- Theresdsat BSaldo copfipited to Fgeﬂgfa%fﬂi@hw veesioa th€lullihgdapplying
comput er for executing the nethod of the invention.

thehmodifieditdelta foithd emodified evarbione Inatheacdsenef backiwhtd update

nory _.tangi bly enbodying _a program of instructions -
el itahecDipges e 1&&@%1\{&@6@&9 genesdigta w@ﬁ@d etsien egluding

g it Ao gl (o g Gy Ty MDeciiis algo cppfiured
td, BERENC HEP el iy riPn Tblutling DBNIhg pERRRVELTIP eleitnt to the

modified version.
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



alterations and nodifications may be carried out,

W t hout departing fromthe scope of the foll ow ng
WQRNAE4130 38- CLAIMS: 1. A nethod for gener at i MEE/HE-2004/000559
conpact update package, the conpact update package is
adapted for updating an old vergion of content to a
new version of content, the nméthod conprising: (i)

FRRiG B SURISESHE RS, SRR AL, Mo ebofhg fom te
&ﬁ%g%&hﬂgﬁgkgﬁgggﬁgﬂmyersion from anongst said old
v [ ne

efsi on an version; (iii) generating a "nodified
version including applying the conversion elenent to
the selected version; (iv) obtaining a nodified delta
based on said nodified version and a second version
from anongst said old version and new version, the
second version being other than said sel ected version;
and (v) generating said conpact update package, the
conpact update package includes said conversion

el emrent and the nodified delta. 2. The nethod
according to Claim1l, wherein said nodified delta is
obtained by utilizing a diff utility between said
nodi fi ed version and the second version. 3. The nethod
accord to Cdaim1l or 2, further conprising: (iv)
provi di ng said conpact update package. 4. The net hod
according to any one of the preceding dains, wherein
said selected version is the old version of content
and the second version is the new version of content.
5. The nethod according to any one of Clains 1 to 3,
wherein said selected version is the new version of
content and the second version is the old version of
content. 6. The nethod according to any one of the
precedi ng C ains, wherein said conversion el enent

i ncludes at |east one shift rule. 7. The method
according to Caim®6, wherein said shift rule is
nunerical shift '



rule. 8. The method according to Claim?7, wherein said
nunmerical shift rule is an integer shift rule. -39- E
9. The nethod according to any one of Clains 6 to 8,
wherein said shift rule is a reference shift rule.
10. The method according to any gne of the preceding
Cl ains, wherein said content ﬁ  udes a conputer
program 11. The net hod accordlng to Caim10, wherein
sai d conmputer program being an executable program
2.a1e nmethod according to any one of the preceding
Gl ai s, wherein said content includes data. 13. The
et hod acgsanéethedfor geadytighecahpdchepduteptthgng 1 @mc’c update
further appl¥|ng iterations, an jteration includin
ayckganisradeptrg Tor updaking a1 o VersianeficonisaieiaRicdtv rFipR of content,
qg&h c ﬁgm)_obtalned in a previous iteration and
ai seco version; ‘-b) generating a nodified version
[ ncI udi @ ap@enenatng heonvarvien slearentbased oh resulitt afi diffbetwieen said
(a) to the nodified version obtained in the previous

i
iteration; Oq‘éé’f:\ré‘r"&tain AgeY YeBWPhct updat e package; the

conpact (y dat&m@ﬁﬂgag&eu@& L EES BomCARRRYNshid ST €&SibRMNd new
el ement that includes conversion el enent’s generated in

all iterationsrsen;far, and a nodified delta based on

at | east,..t.he nodified n stipu

ai o codila vEREHRE m b BeC sl istliila Phitihe, Y onversion
if a stop cridé&hdn®fo the sBlettedREisiont her wi se, sel ecting
conpact update package of smal | est size from anong the

conpact (Dpdatobtaipagiatnodifipindeltn based wdan@dlﬁeqlm@gslon and a
the iterati oré%%onﬁdver;i-{;ﬁ ﬁ%% Q‘%“%e%%d%@ %e{s nqﬁ?l' ﬁgv}’\grersmn the

wherein said's criterion’i e conp
updat e pack agec@ﬂmrs@mebiemgl othey thas sdidkglected hérmohha:nd
conpact update package,K generated in the prevjous

iterati 6W 1ZenoRdag Kb LORRASH dindgicr packgeorle ofontst update
preceding Ol gafifee if Biddi $6id'dBrvtER blcitnC A G0 ot Ridbita

in a storage
2. The method according to Claim 1, wherein said modified delta is obtained

by utilizing a diff utility between said modified version and the second version.
3. The method accordihg to Claim 1 or 2, further comprising:

(iv) providing said compact update package.
4. The method according to any one of the preceding Claims, wherein said
selected version is the old version of content and the second version is the new version
of content. b
5. The method according to any one of Claims 1 to 3, wherein said selected
. version is the new version of content and the second version is the old version of
content.
6. The method according to any one of the preceding Claims, wherein said

conversion element includes at least one shift rule.

7. The method according to Claim 6, wherein said shift rule is numerical shift
rule.
8. The method according to Claim 7, wherein said numerical shift rule is an

integer shift rule.



16. The nmethod according to O aim15, wherein said
storage device is associated with an enbedded devi ce.
17. The method according to Caim 16, wherein said
enbedded device being a nenber in a group that

i ncludes: cellular tel ephone, cagsuner electronic
device. 18. The nethod according to Caim 15, wherein

ald st or |ce| associ at e th a conputer. . .
Ya0- 19. A eﬁw& e Hﬁ&aﬁnﬁ@nsﬁ?%m&@.%%fﬂn said shift rule
GONtRGEn @ Mifhdnéi se to a new version of content,

conprising: (i) obtaining a conpact update package

d8i d conpébe methiwl eccpulikgtyeanyi ond ofite: precadory €lagng rvherein said
el%nqptlaisociate with said old version and new
VPSRN RIS PR, and an i ndi cation of

florwar d upH@hRtHd acbaaiasab 1R a0 G;vhe(réxh)saidrbcﬁﬁtﬁ!téi*?:}ﬁ@gam being

of forward update indication: a. generating a nodifi
8 PXGYH iﬁmfpﬁl@nhg appl yi ng the conversion el enent to

d old ' ..
TR R i A28 BED) B¢ OBUR ALl Dhorin s
pudeidtiiadudedrdataon; (iii) in the case of backward update

i ndi cati on; eperati ng a nodified v rsion jncluding
abpl ying +he rm}g?# iaseerdwg) to any Quf @fothg pwreding Clamey, further

Epopr%gﬁg%?attlbﬁg af Hefhtidh bhof ﬁ%g” I ncl udi ng appl yi ng said

sion e€element tot di fied version stipul ated
in (a)i i gehedating @. comhersiontehmknh essocidiedgwitlo aGhedified 9ersion obtained
wher ei n sai d. conversi on elgnent bei n a compound

conver &} RI¥QTAIGFaL0n pnd $9id serond ARG o g ng to Claim

19 o) 28neMifs el todRicd (/éﬂno'nnﬁlb}ﬁ‘aﬁ% a%;H?fﬁ%' fhe DnS&isfn element
conpact” updat &€ package. . according to

any o n @btafneélla (aido !Il@ medified vmn@ubtazm id thepraviepsiteration;
i ncl udes at ?t one

el e
et oo SRR %6"%&%“3 e S3kaRfichb ot B Phckage dncludes o
i's a nusmpbed convBision dléthént that includes conversion elements generated in

all iterations so far, and a modified delta based on at least the modified
version stipulated in (b) and said second version;

d) proceeding to next iteration if a stop criterion is not met; otherwise, selecting
compact update package of smallest size from among the compact update
packages generated in (v) and during the iterations.

14, The method according to Claim 13, wherein said stop criterion is met
when the compact update package generated in (c) is larger than the compact update
package generated in the previous iteration.

15. The method according to any one of the preceding Claims , for use in
updating content stored in a storage device.

16. The method according to Claim 15, wherein said storage device is
associated with an embedded device.

17. - The method according to Claim 16, wherein said embedded device being a
member in a group that includes: cellular telephone, consumer electronic device.

18. The method according to Claim 15, wherein said storage device is

associated with a computer.



24. The nethod according to Caim23, wherein said

nunmerical shift rule is an integer shift rule. 25.

The nmet hod according to any one of Clains 22 to 24,

wherein said shift rule is a reference shift rule.

26. The nethod according to any gne of Clains 19 to

25, wherein said content includes a conputer program

27. The nethod according to Caim 26, wherein said

gPogr am béi ngtled foexpdatimhhe obd ogrsam of gdnte@8givifigerise to a new
net hod ccortdiglﬂPt.o any one of Clainms 19 to 27,

WRET 9F C65iea’ EYRPRHPS | ncl udes data. 29. The net hod

accordi ng) t 0 gt¥inRi3ea CdmphddiuplattPacRaged sdi@lcoktfpact Wpdate package
updating content stored in a storage device. 30. The

met hod accor dingydes acioaversig, elahent gisspoisdedwith saidgeld version and
device is as ' i th. e . [.ce.

nmet hod accor |e§‘gb€rt§ﬁ% é/\a%nr%&j%a a%ragﬁ%gég(ﬁgtgoﬁboﬁé"éﬁw ﬁpdate or
devi ce bei ng wackwerdgidaien a group that includes:

cellul ar tel ephone, consuner el ectronic device. 32.

The net h6@ acébthgicaty afdoryasd ppdase indirgtign:n sai d st or age

device is asgo C%eﬂ%xgtgngatxﬂocﬂﬁg@mk%ﬁrincllg’tgg% éplggigtgggee conversion

for generating a ate package, the up

is adapted for clgdaititmspidnldbalsioer sndon of content to

a new version, thereof, the nethod conprising: . . .
det er i ni ng vAI ueBCRERE 1A ersHa lyging fipplying said modified

referenced itengged theh@BREfed V48R, of said old
version; determning nodification shifts for

ref er encéd) i t émtheicasegdibdclovatd wpdate indicationt t i ng i nt eger

shift rules for allow ng nodificati.on.o aid . . .
ot er ence. 1 t efts SHARE & BRSO akiudiih frntving; thg modified
shifts; and i ncajeperdihiddld basiont ager shift rules in a
conversion el ement being part of the update package. )
34. A progr anPstgspeiging stifl aew *é%\'@labll@clwgmmpﬂm, said conversion

tangi bl y enbodyi LOgram: [ ot o
execut abl e by thé;&nn%léﬁﬁrﬁlgeg{rgﬁé@rdf%égghgé&% lcﬁcg%n}%?)(a).
gener at i NnThémethodRasirding da Ciaipolck agerein fiid comRaion element being

URdaL e FRCkage ) s, adaptod for updating an ofd

21. The method according to Claim 19 or 20, wherein said (1) includes:
receiving said compact update package.

22, The method according to any one of Claims 19 to 21, wherein said

conversion element includes at least one shift rule.

23. The method according to Claim 22, wherein said shift rule is a numerical
shift rule.
24, The method according to Claim 23, wherein said numerical shift rule is an

“integer shift rule.

25. The method according to any one of Claims 22 to 24, wherein said shift
rule is a reference shift rule.
26. The method according to any one of Claims 19 to 25, wherein said content

includes a computer program.

27. The method according to Claim 26, wherein said program being an

executable program.



version of content to a new version of, the nethod
conprising: (i) generating a conversion el enent based
on result of diff between said old version and new
version; (ii) selecting a selected version from
anongst said old version and ney, version; (iii)
generating a nodified version i ncl udi ng appl y| ng t he

conversion elenent to the sel ected version;
8Bt ai ni ng ! ae msHod jaseprdiseta apyeRtiolinlaims I ot fwhsaem said content

YRisic9ha@nd @ second version from anongst said old
versi on and new version, the second version being
@fher t haﬁhsmethoﬂedcemﬁﬂrg ‘toemyi ane; of dPldimsAP? to 9§ for use in updating

era sai d conpact update package, the conpact
g?,lggﬁltg Waag%miaﬁ?: /d%¥s sai d conversion el ement and

Boe rmdl fred Hahé® acdRdin® RY QUALRAM BX OKRGEind8Mi Corage device is
readabl e by machi ne, tangibly enbodying a program of

W@M@MI&W%&W@@@M\@C%y t he machine to perform a

t hod f [ ver.si on of co \Y
oo to Tnehebblafeiiion % NG, YheRin 5Ef kEBtaft delie being o
ﬁi@hﬂbﬂinﬁ.@graup fEpactuddp deliglapRidphots, coiuthee Gléﬁt@@hc device.
éEdate package _includes: a cgnversion el enent

soci at eBhsmathachiageaimey & Gl 29 Wheseiny s2id | gerage device is
ggeggwgle‘{éoqn ]ﬁ%}d an indication of forward update or

dat & ii) in the case of forward update
Bhdl cati of mal)odgﬁm geddrativg an upnidtel p&ﬂageeﬂﬁi@ﬂaﬁelmbk@emgadapted
g‘ﬁgl ing th conver ion element tqQ s &z ver si.on;
Pg‘itm%é’ﬁ‘éﬁ%{” T’rﬁ’g’j’n Pantﬁ’étv%o\?é’re& hoinaghy eEF'é“ ﬁg © 8 °9|°ﬂ§1pﬂsmg
sai d md'cfele‘?&mﬂ%bilﬁest &@ﬁ@e oPgidtdssd df‘?éi%ké?s@ed ftbh In reference

in the case of up ate i1 ndication
gener demngf saichwldiviersimh; ver si on i ncl udi ng appl yi ng t he

dified ta t '
sai d newriraiine Padisaidr Sl rgteodnbiety ferd g veion
el ement ts@ttfh@ﬁnt@@&' shifBFl1¥Efo8 aDOw el RS/ T said reference items
(iiti)(a). 36. A system enbedded on at |east one of

c onp uingdcciidpiragi witly saach mhodiftretiprushafts; and
incorporating the integer shift rules in a conversion element being part of
the update package.
- 34 A program storage device readable by machine, tangibly embodying a
- program of instructions executable by the machine to perform a method for generating a
compact update package, the compact update package is adapted for updating an old
version of content to a new version of, the method comprising:
(1) generating a conversion element based on result of diff between said
old version and new version;
(i)  selecting a selected version from amongst said old version and new
version;
(iii))  generating a modified version including applying the conversion
element to the selected version;
(iv)  obtaining a modified delta based on said modified version and a
second version from amongst said old version and new version, the

second version being other than said selected version; and



readabl e nedium for generating a conpact update
package, the conpact update package is adapted for
updating an old version of content to a new version of
content, the systemconprising: a version selector
for selecting a selected version,fromanongst said old
ver si on and new version; a conversion el enent

generator for generat%@g a conversjon el enent base
on resul(f") of HNFRUPSt HEENCUBRIE Jtflatre Pefigearibe n‘éWlPaCt update

version; F‘gﬁché%% c}iﬁ{[e%'s% B Exﬁh%fen{]eﬂ[ AR Al dlta.

nDdIerd ve udi ng app yi ng the conversion
8f.enent tA papgrhusstoerdeedewar siadahic dynpdchinedtadgibtyaembodying a

obt ai ni ni.t for obtaini a dified delta pased on .
Bt b ity SR 1 reuiedo PEHITo A Fetbeg (o7 updating an
BRDRGEsn SPidtk GiViRE kO ARGy v&@x‘éfn‘b@&éﬁt@rﬁl cdhitishgg ond
version being other than said selected ver si on; and

- 43- an (ipdatobtgivioR sgeonypase vpdate phdiaggesnid aomngctsmddte package

ol udes Sar dUBRGOrSEBrertE sEARER Aol R BRI version and

delta. 37. Amysiesvd,armodidad delg, and eh thavatish @f f@vard update or
cont ent gl Vi ng rise to a new version of content,

conprising: ABckwypdopd¥gul e configured to obtaining a
conpact &ﬂdat%iﬂ@géég?ﬁnﬁ%h9w¥ﬁﬂﬁﬂﬁﬁ&l date package

i ncl udes: “a conversion elene assoclated with said
ol d . versi on @ngknemiting armodificd areﬂi[tdi inckdirbedpbiyingthd @mversion

i ndi cati on of formard te or ckmard update; a

pr ocessor con?Flé‘E*PtéBS‘l“g Y§r8iPRs are in the case of

forward updat ;
g apﬁl%u ng tﬁeg%%ﬁ%lbmgl 1 %qb%fl%esqld modified

version incl udi conver si on
said ol d ver sdaifa; toaaauﬂm)dmjeahectatomng sal d new version

Includi g epeblra sl Leg, Seligote sald o
indication: a)) geReRAE ehodifiRH lvéﬂsi%ﬁ msmah@rapb%{gl qienﬁmdlﬁed
appl yi ng the nDdlfled delta to said VEr sSion;

delta to said old version; and
b) generating said new version including applying said conversion
element to the modified version stipulated in (iii)(a).

36. A system embedded on at least onc of computer circuitry and a computer-
readable medium for generating a compact update package, the compact update package
is adapted for updating an old version of content to a new version of content, the
system comprising:

a version selector for selecting a selected version from amongst said old
version and new version;

a conversion element generator for generating a conversion element based
on result of diff between said old version and new version;

a modified version generator for generating a modified version including
applying the conversion element to said selected version;

a modified delta obtaining unit for obtaining a modified delta based on said

modified version and a second version from amongst said old version and

new version, the second version being other than said selected version; and



b) generating said new version including applying said
conversion elenent to the nodified version stipul ated
in (ii)(a). 38. The systemaccording to claim37, for
updating content stored in a storage device. 39. The
system according to claim38, whgrein said storage
device is associated wth an enbedded device. 40. The
system according to C aim39, wherein said enbedde

devi ce b} HRFA® PATHER EORHAIGT (PogPcraing saKk FommRast upgate package,
cel lul arg eé&%@ﬂ%gd&t@“ﬁééﬁ%e Sl piseek %ﬁ&_cgﬁyérggn ddment and the

The system according to Caim38, wherein sald storage
devi ce imodifisddeltmted with a conputer.
37. 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, a modified delta, and an indication of forward update or
backward update;
a processor configured to perform:
(i) 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;
(i1} 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 (ii)(a).

38. The system according to claim 37, for updating content stored in a storage
device.
39. The system according to claim 38, wherein said storage device is

associated with an embedded device.

40. The system according to Claim 39, wherein said embedded device being a
member in a group that includes: cellular telephone, consumer electronic device.

41. The system according to Claim 38, wherein said storage device is

associated with a computer.



