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{Application "Sdabe Photoshop 2.8

Y

Vo

Suppose his clause B svalumled alter the previous olause. Tharg & 0o

evaiuation of the maximal subsxpre
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e wrappsr fings that the
subexpressions value iy already recorde
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i} remaing o discuss how one can identily msodmal subsxpreasions in a Brest of
sxpraseion fraes. This s olained by & tresforast pruning aigaeithm. Delinsas e
tarminal form any method nvocation which doss not depend on any other
method evaluations for s value. Formsally, § s sither 3 named propasty of Wordd
{Application “Adobe Photoshop 2.58% an unnamed propenty of World (System-

I8 Fodder), or g constant {slrng oo™, {nteger 12341

The sigosthm begina by stanning 2 pool of relovance clausss for it uninue
terminal forves, i associates o sach unique terminal fomm a list of pointers 1 it

258

Awd

The sigorithm initializes a dulabase of working subsxpression forms as the
colisctinn of al tarminal forms, L& 1 Dagin with, the working aubexpression
fopns are the terming! submipression fms. These are marked for svalustion &

tha next siags.
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The algurithm preceads it slages, sach siage transhorming the workin

subsxpression formg o & colisction of parent forms.. The algorithn stops when
the working databass o smplty, Al & ghver stage, § terates through the cotlection
of all workiyg forms. For sach foom i the working collsction marked for study at
this stags, it considers the coflection of all parent expressions of thad sxpression,
Thiz is availabiz botause associsted with g fom is @ st of polnters o fis

oepurances in the pook

Among those parsnt mathod imvosatiang, # dentifiss the unique formg, Le the

unigise combinations of method name and mathod arguments which have th

b2

given sithaxpression as a first level subsxpression. Thase unigue invaaation
pattems ars refermed to as

ik

arent forms. i there are no parant forms, e
subaxprassion i Jelsted from the working databazs. # lhers s oxantly oo
parant foms, the subexprassion is raplaced i the working database by s parent
form, the pavent form being markad for praessing only 8t the naxt stage, and the
ps:sime%s‘s 1o the cosurrencas of the parant form being properly salouistad, using
the pravicusly avallabie pointers 10 the ohildren oocurranses, I there la mae
thar ong parsed form, then a new maximal form is recognized. It s assigned a
maxkima-domrn D numbar, and & wrapper transformation iz made on each
sxpression that referances the form. That is, in s thoze oxprasaiong whars the

forn oopurs, & weagpar {8 insarted around e form according to the melpe:

{Maimab-Subsxpression S (quota 35 1)

&1

whars ¥ is roplaced by the 1D number of the dentilind maximabform, §§ refers

o the poourrance of e maximad-fomy faslf, and the

o,

quote) form is the maans of

Y

proventing immediate svalugtion, as desoribed abova.

The working forms databass is then sxpanded to inolude each unigtes parent

form of the recognized maximal-dorm, with the newly added tems marked for
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At the conclusion of thiz slgodthm, there s 8 ocollection of transformed

axpressinns in which raxdmal common subsxpressions have been identified and

.

whars only sovradundant svaluation i pedormed.

The reader may wish fo vadly that the algorithm produces exautly the daestad

SR8

rasult on the pool of fve relevancs clauses indicatad earlier.

o~

Allerndes 1 Blnary Belevancs Deternination

The vention contermiales & sluation where Massaees arive

are porformad 1o avaluate cenain assertions with the general goat of
user  about carain associated messages, whare the tming, formatl, and other
attributes of the notiieation, including the degdsion & notily ornat, are influsnced

by the results of the specifind compudations. The broader notion of influenoing

& implamentad by 2 glight vanation on the sysiam

{'y”‘
Lol
53)
(‘Z’
s
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- J
<3
24
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oz
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The invaniion, i one smbodiment, obtains appratsals of relevanos aovarding o
awe-Dinary oriteria. A well Iormed phrase In the redevanes languags resulls in
numerical values rather than Boolean valuss, Boslean True B viewsd as
aquivalan 1o the numerioad valuel.l and the Boolean Falze as sgubaient 1o the

nurnerical valus 0.6 Buppoess that contain clauses v a body of advivs yietd

o

Booksan valuas, but other dlauses yisld numbers taking valuss bebween G ang 1

A valug betwaan 0 and 1 s inlersted as indioating

& degres of relevance that
ey Iermadiate balwesn cortain relevance and cenain irelevancs. in one
ampodiment, he user interiace presents 1o the user advisories graded according

o degres of relevance, with those having value 1.0 at the 10p of the fist and those

o,
175
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I Moded

The UNIX Shall, In e vardant implementations, may be viswsd as g seipting

N

languags. & wall known and widely available ool fur examining propsrties of

psed

>

5 s gystenys oifying computations

Iy o embosorerd of the invantion, e role assigned & the relsvance anglage
& instead plavad by soitvare tools inplemented in the URIX shell and associated

URNIX Tools. Owing 1o the popularily of UNIX i its variant forms, this might find

o

{/.

O wide zoseplare among sofware developers and ather computer professionals.

iy the currantly understond best mathod of developing this implementation, a

.

spesia s developsd with Hs pwn
specialived resources and evaluated by & specialized varient of the Shadl

PSS intorgrsder, The interg of this special version s 1o povids soms

privagy and secunty charncioristion s the mlevance language deser

RELEVANT-Shall suppiice thies spepilly featuras which make i usadil

?

*  Spooinfived inspsclor Applicetions.  Special applications are developed to

28 snable the detarmination of properties of the consumer omputer. Thase
havae the abiity to ospadt file syslem, system setings, and related properiie

of the conguder and s sowironmant. These arg Known . RELEVANT-Shell.

= Privaoy Regirictions. Whils RELEVANT Shall iz abls 0 leam about the yser

23 maghing, § doas not have the abllity 1o tranamit any gathered infoemsiion

back 1o the suthwr, This s sifected by o »mmg aooess o seriain

curryriatinations and natworking foatures inthe shell interprater,

*= Securly Rastrictions,  While the applinations reachalbde through RELEVANT-

Shell are abie o lvarn aboul the user maching, they d0 not have the abilty ©

Py
i
o
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WO PUTAIRININS

moddify e maching, Le o modify fles angd 1o affect the systom seliings,

gxoept through standard mschanlams, sueh & omaling  iamporary Has in

stansdar

y metaning.

S The three pan massaging made! s condustsd as foliows: One part consists of
Fumanly interpretably explanatoy contant; obe part consiala of RELEVANT-Shell
cods speoifying condiions under which a message bocomes relevant on serlain
consurmear rachings; sl one part of computer-interpretabie coda, porhaps In &
differant dislect of Shelt or other UNINX-iderpratable code, able v causs effects

PO o e consurher maching allar consumer appmval,

Ly

g PP ~f B i 3 it i b 3 P - "
The possibility of allemate methods of desoribing the stats of the consume:

LS computeris des

svarall relsvance anguags if one has avaliable a communily of watchers, each

with thelr own pacubar inferfaces. The relevance language i then replaced by

‘,«

whatever means of sxpression by which the said application modules are
veded and contralisd.
0

Ralevanoa-Medisted Frocass

The description of the irvention has laken the stance thal the purpose of

3

rafevancs evaduation i3 to mediate the decisian 1o nolily a consumer abaut e
23 existence of a messags. To that end, the advice reader application functions as

a macsaging center, and wihvisories play a ride analogous fo Messages i emal,

<

VUSENET news, and other messaging modalities, in that they arg read by ths

=

sser as pan of 8 user detined schodude, by this viewpoind, the user is a manager

of hig ;:«mrsg:‘muiea Sz property, and his afffiations, and be reads advice wiig!
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The discussion bslow desoribes one Implemaentialion of ralevance based
messaging which helps © deal efsctively with this situation.  Under that
nplemenialion, an author wriles an advisory whicly iz svaluated for relsvams

batore & user of Budors opens an attzchment. The relevancs olause inspeacts

warious 8 s of the contemplated sotion and precisely largets an sBismpt o
open an allachment with cortain aliributes. The advisery then relums fext io tha

mai applination which the mall application displays o the user,

In one ermbodimen, the desired efipe! may by producsd using an inter

appifcation communication ramework gz folipws:

¢ Tha mall reader application hae a special colfection of relevancs swaluation

b

vants, Lo pradeiined svends which ars well knowrt $o anthors of advisorias.

*  Whansver ane of these ovens geours, the mall rasder notifiss the advice

raader of the svent vis a standard svent nodificadion protosel,

¢ The advice reader mulntaing event poals, le. advisoriss infendsd for
svalyation upon receiving notive of carlam svents.
¥

* The advios réader pvalinies the advisones in an event pood upo receiving

notice of  the corrsspording svand,

#  The advice reader notifles the user of a felevant message by sithen

Notifying the user of the application dirgelly, smploying standard user

rarface dovices of the advips reader or

g
£
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Relovances-Sdapiad Communication

The fellowing s an example showing how relevance iz used o customize

‘:.4:
o 4
i)

distribution of & body of information {see Fig, 18

consider the lowing problarer & certain publisher warts o oreals an sleclronis
dacument whoss content is adorsd o the reader, for exampla because #
corsiste of advarlising which {s more sutable for some readers than othaes, o
bacauss # consils of technical Information which 18 mors suilable for somg
readars thant others, Mowever, an idea! customization roquirgs intimatfe
knowladgs of the configuration and detafls of the consumars preferences.

sasesssions, and afftiations, Hormation which

The discussian bolow desoribes an implemantation of 8 syslem using the

refgvance svaluation components of evention. Thiz irnplemeniatinn aliows the

publisher o orsate relevance adapted documents, sliowing solution of {
orobient. The publication is distribuied as & dighal documest contalning
smbadded within B rafecences {o many possible variations i contant

H
sossible varlants s driven by relevancs clauses. Tha

1123
%
¥
424
&
P
bs]
poe’
3
"
’ =3

cumponants of the dopument hat aotually sppear on the ueers display ara thoss

Tend sy v b o gy - Yoy 1% aa e S =4 ¥}
which are selecied basad on intimale kncwledge of the charactanstics of the

The Tollowing is ong implamaniation of such a systemy A certain hass document

e § o P U T S5 fa ovey WET 3
processing gt format s chosan, Supposs for conorseleness this i HTML. A

sposial solree formal & then dafingd, consisting of documents,  In the present
convdest, fug is referred to as PREMTML, Thiz source formal 184 offers the
possitdiity of arranging many Merarehically nested ragments of modified HTRL
1 a finsar ordar. Each componant of such an srrangemeant s protected by ona

PR
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i the dooumsnt I an HTML form, the conaumer Slis i the spproptiste

UFVRY uestions.

The documsnt is e-mallad 1o the provider Vi anonymous  mouting along

-

a canain centralized sits, e the
Battor Advics Bureay, aduvisodes.oom, ov ancthsr site 230 offering ideniity

protoction via anonymous remaiisr or funclionally equivalent services.

The fing! stags of this process rameves informalion showl the identity of the
oonsumer; by stripping such idantity from the messags headers, Conswmers are
axpeacted 1o have confidenice in the fundamenial validity of this approsch

becauss they undarsiand thal the cendralized site has an noantive 1o pritect g

m

" " ARy R irrr e el Y b v v ided " - O T T oy wvg preeeen ¥
The consumar himsel s responsibis for ansuring that e messags body iy fras

of entifving information. For sxample, f the consumar responds (o an HTMU

X

form asking for hig name and address, then he s not prodecting s ownt idantity,

i the consumsr forwards 8 guestionnairs containing identiiving information, such

d

as iV addrass, then fis i not protecting Mis pwn identiby,

i ong implemamnation, e consumey ‘pm‘{tas:ts g m&xﬁacy with the halp of 2
privacy ratings
Khare, Fohit,

Wats Joumat,

Yol 2, Number 3, pp. 4884, QReilly (1887 htfpfaww wloryDSIG) thwrels a

mathod for the actablishment of rafings senvioss which
oorlain nmsssages have gedain properiins. The oredibiity of such asssitions, {8
thal they are solually mads by the servics and not by an wnpostar, is based on
depdoyment of Standard authentivalion and enoryption doviges,  Applying this
fechnology. & privacy ralings swmvice is satablishad at 3 cantral site, &g Better

Advioe Bursau.om, to cartily that nertain questionnaites do not contain devices
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salicling s Advina authors zeeking cartitioation of the privay

regpanting oharacter of thalh messages submil thoss messages o the
carifination authorty whic on, agreas i

sariify zome of thoss mesayy Nodiment sf the

bweertion, the user inlevface of the ¢ s orsader of similer componsnt s
configured 1 parmt questionnalves and{orms 1o b dieplayed b users oy when

thay ars oradibly ceniffed by the privacy rathgs senvice.

%-8»& ey W iR R\a.,

In o Inplameniabion, an advics provider obiaing detalled information #2

sonswmies sornputers whils snabling congumers o protect thelr own o

T.
H

nig ambodimen

pesy
v

of the invention Himits the scope of

whart massages il o the advite provider

*  Message bodies themselves comaly ro indormation which can be refiably

o

inferred worefiect the rus state of e oonsumer’s dompuisr ot savironmant

i cortalry srmbodiments, the wechnique I8 supplemanted by the use of centrahzad

JNONYMSUS communications and centralized privagy certifioations.

P53
5

¢ An advice provider apthors g document  oimilay 0 8 guastiornars

descrtbad above, for gathering Information automatically, nowsaver obeying

e

¢ The advice reader fills Iy the appropriae include fisldge, randomiy changing
changing  the correct angwers 10 Inonmast ANSWers,

depending on & random machanism
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Master-Slave Sonticuration

In the description of the hwvention, § s assumad that advies s offsred as 3
serverdencs 1o 8 hurnah cansumen, who aots v & managenal rols to read and
3 aot approgriately &t his aption, in the desaripbon, i i assurned implicitly that the

consurnes 13 the manager of & parsonal compudar st 18 envirnnmeant.

Thers we seflings whers hs bagle sommunications moded deseribed earlier can
ba usefully modified to reflant the nesds of managers of farge onfiections of
Y conmputational devicas,  As an example of ong such setting {see Fig, 25}, &

> a4 ) o
network administrator 280 supsrvinss

farge nedwork of communicsling
computational devioss 251203, sach ons In g potantiafly differant and

dyrramicaily changin

s
o
N
Frkp.
&
s
o
i
Z‘é
,;:
{J
7,
&
Q,
2
o
M
o

Slor wands o have an govics
raader which unctions &3 8 magier readder 284, iIn which sach ardey he spss in
£ the master use inlerface summarizes the relavance stalus of adwics on many
machines 255, 58 sinugllaneousty. This allpws e manager o overvisw 287,
258 and o maks desisions sbowt socepling of rejecting advics on many

machines af once

200 In this satting, the network sdministrator's workaintion v & maatsr maching and

the compisational devices he manages are slave machine:

iﬂ

s vary desiralile o
have 3 mastyr advive reader prograrm runming an the master maching and which

3

oblaing sddvis

Hes, and which then commimnicates with the siave machines, sach

one rnning a slave rslovance evaluator and siave asotion implemantar, and

35 which summarizes the results of  the interaction. These slave relevane
gvaiiatory aeoepl messages from the master advics reader. The moassages
cansis! of wrappsy informabiag and individua! relevance clauses. The slaves
avaluats the relevance clause endronmisd dedined by thelr oachines and
transmit the resufling valuss to the master. The masier raxdlay then sludies tha

30 rasulls so oblained and, scovwding o e aster yser derdace, prasends
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the network administrator a summarny of master rebvan! messages. Amessage

s dasmed master relevant if the assotmiad refovancs clauss s Bug on any slave

maching, The nebeor administraty studies the praster relovant messages and
may accept the proposs! soions associxiad with some of thern, When be does
so, the master reader communicates with the sleve action svalustyy on shave
muhines on which a relevant result s obtained, relayving the recomsnended
wotion part of the advisary, and indicating that the action should be teken, Each
slave action ovaluator contaciad iy this way then anplies the indinaled sulution

withit the envirmnment provided by that maching

in this seliig, & network schninistralor subsoribes 10 advins and plavs the role of
managihy the advics process in ;}%a‘ce of alf the userg of the slave machines. &
plecs of advics, when raelavant ¢ the ordinary Ivention, sugoesia 1o & user
that certain software zhould be updatad on that ussr's maching, thern the same
sovice is presanted 1o the network adminetrator insiead when same maching on
the network should have an update, and # fo&?{?iib’ﬁi}’ proposas that the

sorresponsding software on svery such maching be updalsd,

s
s
.
g
ki
3
o
S
-
]
F
403
s
froed
e
(%A
/L
-
i

stood best implamnentation of this variation, there as

ez to the usual nvertion model

¢ The siave ralevance svaluator and siave action implemantor are implemeantad

gs facolosy sppiications with no user iInterfacs Sumponent.

*  The slave relevancs evaluator and slavs action implementor typically recsive
advisories by massaging mechanisms altemative to the usual subsodption

model, for example by ee-mall or other siffusian mechardsm,

¢ The mossags format for comymunications bataen master mader and slave

=

elevancs avaluaior omill the humanly Irlerprstable cordent.

v
3
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1. & ooy

1, QCnpsing:

an advins provides which brogdeasty informagion over 8 gommunioations

3,

henn

an advice consumes for gat said broa v from sag

2%
“$s

sornmurications medium, dnd

9

e

53

reader assoctated with said advice coavaumet for delemining relsvances
of said tvoadeast dornationg

{i wharely said adviog consumey Iy advised of said Information only I said

iformation mests cenaln prodetemined rafgvance oilleda

2. Thoe systent of Clarn 1, whereln sakf reader further somprises:

mmans for providing relovant information o sald advice consumer withowt

$5 0 revealing any sapect of said advice gonsumsy's identity 1o said advics provider,
3. The system of Cladm 1, wharsin relsvance of sald nformation o said
advios consumer g hased wpon any of the propecies of an advice cansumer's

computer, sald computers oomlamts or state, or the properties of & oal

2 environmstd associaiad with sald computer.

5008

The sysiem of Glaime 1, whergin sajd advio

B
%

provider speclliss an
augisnos for whomn sald information is potentially ralevant by refening
23 properties of an advivs consumey whitch are vesd i deterning the relevance of

Nk ¥
said information 1o said advics consiamEr,

g, A communications mathod, sormprising the steps of

prapanng & mossage al an advice provider fopation;

Yot
i)
sk
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approach is expectad © orease the demand for source e tranamission. For
3 piven sebof source Tlas, s dells fealtive actuslly reduces bandwiclth demand

for maintaining and updating the st of sowres files.}

Yarinus comprassiondesomprassion techniques am known in
the arl in the data or Hink laver o reduce the amound of dala hatnseds to be

fransmilted from g ssnder 1o a recaiver. For examples, a distionary based

approach repiating pravivusly ransmitied chamoter string {8.g. "this string has
baen sont before™) with a code b oflen emploved v madem sommuniostion
the un length encoding approaeh {e.g. sacoding a sovles of 10 S-bi as §L 101
is oflen smuioved in video signat compression, and & code based approach

supplying the idertity of & finsar exchation cods veclor is often srployed in

b
o
-3
posed
Son
&

audic comprassion. However, notwithstanding these mulifuds of dab
faver compression/decomprassion fechninues svallable, as wvident by the
amount of research and development going into Quality of Service, Bandwddth
Raaarvation, Vinual Private Mebwark, and so forth, the problem of handwidih in
private as wall as publie nebworks is expacisd o remain with the compuisy and
somununication industry o years o coma.
Thusg, frther Improvement or contnibution to allevialing the bandwidth

problam, in pmmm, ivprovernent that furiher advances the connectivity and

sxchangs of formation belween compitar sysiams, Is desired,

SUMMARY OF THE INVENTION

I govordanee with the present invention, & sawrce file fs provided
fromy one computer system o another it & tokanized Tom o reduse

N

ad form, af least languiage

8y

{ransmission bandeidin requirament In the foke

slernents present in the zourss g in 18 orginal form are substibuted with

tohens, in ong smbodiment, oporands present in the souroe s
1 the Grig}?‘nai forrn are also substitited with corresponding fokens, and entriss
mappdng the cperand substituting tokens to the opergnds are malnlalned n g

2
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symbol fabie, iy this cags, the gyrmbol (able is alze provided o the other

ooyt systent

in ons embodiment, ihe source Tl is also In alther g base or
defts formy. A new entey s oreated for the symbol able whenever a new
operand s snoountered and substituted, In this case, subseguent to the infigl
provision of the yymbol {able, naw ontries associgted with 8 bass/della spurce
2 are also provided o the olher compissr systenvic Wdate the praviously

provided symbol tabla,

=
I
2
i
@
,C’.}
& 2.
.J
e
=
i
P
7
oo
4]
o
341
o)
&
ok
B
25
&
%
s
=
]
o
G
Ty
7
% l
g
&

i ore embodiment, the computer aystem i & web servey, and
the source fike Is & web page. The other compider syalen is & cllent compuder

wab page from the wab server. The requested weab

‘?}'

systam reguesting tha
page e provided by the web ssrver 1 the oifent compalar sysiam in the
tokenized form, and the client computsr systony is squipped with a browssr

having been anhancad with the ability (o rastore the provided web pegeto s

.,{:’

originst form, In ong embodiment, the web page is also in a baseddells forn

-.d
o
.y

raving associaten versioning contral nformation, and the client computer

o

system trewser is enhanced with the abifity o reconstitule the reguested wab

page using the sssociated versioning pontral Inbormation.

BRIEF DESCRIPTION OF IRAWING

The prosent invention will be desoribed by way of sxemplany

smbodimants, bul not imfiations, Sustrated in the sccompanying drawings in

which ke roferences denote singiar slerpents, and in witdeh:
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'Figam& fa-te Bustats hree axemplary smbodimends of the
foken based comprassad saurce file transmission of the prexsnt invention
Figures 2328 flustrale one sxamplary embodiment sach fora
coflechion of tokens and an associated symibad able sullabie for use fo practice
he presant invantion
Figure 3x-3b Hustate ong exemplary embodiment sach of the

sendar and the recsbears mathod steps In accordancs 1o the present invention;

nplary application of the preserd
nvantion to web servers and clier systems soosssing v
Figure § lushratos ong embodiment of an exem piﬁw oSomputer

sysierr sutable for use as sither g sander or g recelver system {0 practice the

o+

DETAILED DEQCRIETION OF THE INVENTION

in the following desoription, varbous aspects of the pragern
rnvantion will be desoribed, Howsver, will be apparent o thoss skiffed i the

art that the present nvention may be practived with oy some or off aspects of

< > R

the present invention. Forpurposes of sxplanation, speciic numbers, materials

and configurations are sed forth Iy order © provide 3 tharough undarstanding of
the present invention,  Howsver, § will also be apparant o one skilfed in the ant
that the present vantion may be practicsd without the speoifie delails. In other

instances, woll known fegbives are omited or simplified i onder nod to nhsours

the present inpverition.

Parts of the desoription will be prosented in terms of operations
perforned by o compriter system, using terms such a5 tables, Mas, dats and the
ke, tan with the manner commanly amsioved by those skifled nthe art
o convey the substance of thelr work 1o ofhars skilled I the arl. As wall

undersioed by those skited iy the an, these quantities ake the form of electrioal,

v

ragretic, or opticed signals napable of being stored, transferred, combinad, ang

'
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otherwige manipudated frough mechanical and slectrical components of &

dicital system; and the term digitl system Include general purpose as well as

special purpuse data ;tss*cse,ss:ém- {:n;aahis';ass, ayslems, and the ke, that are

Yarious opsrations will be desoribed as mullipls discrete steps
performed in furn i 2 mgnner that i most haipful iy understanding e present
vention, however, the grder of desarintion should not be construed as to imply
fhat thess oparations dre necossardly onder dapendent, i particudar, the ords

the stopy arg prosentad

Refaring now i Figures 1a-1g, wheradny threse sxemplary

ention arg shown, Thoase thres axamplary

=
ol
@
5]
presd

¥

ambodinients of the praseatt
embodiments will be descrbad tn furmy, referencing also Figures 2a-3b. Firgy,

referring to Flig, s, exemplary sending and reoniving systems 100 and 148 ars
flustrated as being coupled o ane another via commurication madium 188
Mors npodantly, in sccordancs with the present vention, sending system

St

10 advantageously provides sourcs fHles 10 receiving system 140 n

fokenized form, generated from an riginal form, ?ize,rei\} redicing transmission
harghwidth requiterment on communication medium 180 For the Hlustrated
smbodiment, sending system 100 ingdudes § §F:::;“ary 182, tokenizer 14 and

& receiving system 148 ndudes ibrany 148, de-tokenizer

Chear in sanding syatent 108, Bovary 103 Is usad 1o store source
files 110 In the onginal form and source fles 12 in the lokenized form,

Tokeniver 104 is used o ransform souees fles 118 i the onginal formdo
source fie 112 inthe okenfzed form. For the Hlugiratsd aimbodiment, fokeniver

104 sffectusies the tnsformation by subst immq language slements, suoh as

srithmetic pperators, relativual operators and ¢ forth, with tokens, The lenm

b

¥

“oken” as used hersin iz inlanded o have similar meaning as the famm i

-
=
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ypleally ncludes & foken class designation, 8.9, arithmatic operator, and &

oless vehug, which may be g value designating a parliculy operator of the

e

dass, @.g. the valus designating the " opersior (ses Fig. 2a, wherely an

0y

axampiary collsction of languags slement substituting tokens is Hustrated),
Serder 108 o usad to send source files T12 Iy the oRentzed form o recsiving

sysiem 148, a3 described satier, Bander 108 may sand sowee fles 112 nthe

;1'.

kenized form {0 roceiving system 140 at s own nitiative, at the request of &
oeal rsguesior (not shownd, 2.g. an application, of 8 remote reguestor {also not

ssimw&}t s, an application on rateiing systerm 140

I o embodimant, the progrananing language a particula

2.4 the il nams \}‘aiu‘a‘iing a file sodansion, such ag “hm™ for the
markup language HTMLL In ancther embodinend, the rogramming lengusgs
a pacticudar source file TI0MR s writlen Indls determinable from the properties
sesociatad with the parficular source fle IR, which s integrally orovided

along with & padicudar sowree e 112, when the parlicular sowree e 112 1n

fokanived form is providad 1 rocelving system 140, &t yof ancther
arnbodiment, sender 108 informs receiver 148, the programming language the

partcular sourcs fils THOIIRZ iwriiten in,

Sl refaring to Fig. 1a, over in recelving system 148, receiver
148 is used fo raceive source fles 112 In the tokenized form from sending
sysiem 100, noluding as deseribed savlier, e programming ia.ng;t age, either

intagralty or partioutarly, Uibrary 142 5 used 1o store received soure fles 118

it the tokenized form, as well as restored souroe Hes 182 in the ongingl form,
s 112 in the tokenized form o
< =

o, Forthe Blustrated embodiment, de-

?5

De-tokenizer 144 Is wmed 1 rextore sourcs #

s

sosres e 182 In the original i

whkanizer 144 effeciuates e ansiormation by restoning language slemen

substitoling okans with thedr coresponding izmg uage elaments. De-dokenizer

2

&
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g adamentt substilating okan o language

e

144 is aquinpad with the langusay

.
‘Z’J

slemant mappings for o number of programming languagss. o one
smbodiment, sourcs fles PIGTIENIE may be wiitten in Include but not Imed
4

o O, O, "i‘\‘i XML, dava™, and JavaSoriph and dotokenirer 14408

Lo

Sommunication medim 180 & indended 10 reprasent 8 broad
wnge of sommunioation medium known in the s, Hom oos! ares netwarks
{ethemat, loken dng, sie) o wids area networks (ATM, frame reday, and s
forth), Acvordingly, communication medium 180 will not be frther desaribad,
Libraries 188 ang 142, sendev/recaiver 108 and 148, as wall 8 fokenizands.
fokenizar 104 and 144 are aleo infended to reprasant & broad range of thase

stermends kst i the sl Thus, @mep w the manney these elements are

Figure b Hlustrates an alternate embodiment. inthis

7(
5,’
&
o
besd
7

smbodiment, sending system 100 alzo advantageously provides
i

.W
pd
£
o
£
%
%
b2
=
e
9203
e

1o raceiving systeny 14l in the tokenized formy, thereby reducing
requirament on conrnunicaton meadiem 8%, Sending system 1007 similarly
ingipdes tbrary 1027, (okerdzer 1047 and sender 108, while recelving system
1447 sirmilardy includes Bhrary 1427, de-okenizer 1447 and receiver 148, Each
of thess elements poarforn the seme funclions as the corssponding emestt
desoribed satfier for the embediment of Fig. 18 The key differences betwaen
these lwo srabodimeants sre in the mannsr inwhich ohenizer 164 tmnsforms
suurey files T4 i the origing! form o sowrce es 1137 In the tokendeed form,
and dedokanzier 1447 restores souren fles 1427 in the okenived Torm o souron
Hea 115 In the original form,

More specilicaily, I addition fo sebstituling language slemeants

with corvesponding fokens to reducs Yanamission bandhwidth requivement, as

e
il
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daseribed covller tokanizer 1047 further substiltes operands present i source
file 1HY by the original form with corresponding tokens. Additionally, nkenizer

104 further croatas and maintaing a symbaol fabls 114" for sach group of

\‘..

setated aouree files, 4. thase 1 be complied and inkedited togather,

IR \-\

oarbicuiar, fokenizer 1047 cronles 3 mapping salry for symbal table 1947 for

AN

gach new operand § sncounters and substitutes with 8 new token, For the

sxampiary embodiment of tokens Hustraled in Mg, 2, the class value of the
opatand class token will be sel 10 & polnist pointing 1o the approprals mapping
sty in the symbol {able {see Fig, 3, wheram an sxemplary smbndiment of 8

syl table fs Husiratad}

7

Symbel tables Y14 are also provided 1o receiving system 140 by
sender 108 of sanding svstem 10T, In Bke manner, roosiver 148° stores the
racehvad symbol ables 1147 in {ibrary MY, making them svailable b de-
tokanizer 1447 when # restorss sowros files T8 in the fokenived foom o
gource fes 158 in the onginal form, 0 other words, in addiion to the
language siement subsiituting oken © language mappings deqdokanzer a8
uinped with, de-tokenizer 1447 further uses the operand substifuting token

/Y,'

fo operand mappings iy sy ables 144° to affectuats the restoration,

orm, thereby reducing the

N

0 reeehing system %éi}" i the kenized
handwidth reguirement on comemurtiostion medium 1887, Sending svaienm
00" similarly ncludes %ibraz‘;,«‘ AR, lokenizer 1047 and sonder 1087, while

receiving system 1407 similarly includes Bhrary 1437, de-tokendzer 1447 and

revaheat 1487, Sach of thess slemanis parform the same funstions aa the

C.

mrres;mnd?ng slemant desoribad sariier for the smbodirments of Fig. ta«ib.
The key diferance between this and the sadier embodimants s the fact that
sosroe Mas VISR are also in ofther & hase or delta form, hawing
assochated versioning contred irdoraation 1187, Accordingly, sender 108" alss

&
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operand s*f'xz::*v}iﬁgﬁ (‘} symbol tables 1147, whenaver sender 1087 provides
recadving system 1407 with a basefdeita souree file 118Y I the nkerired form
rvolving new operand substitiding tokens, not praviously employed in
taseldelia sourge Mas 1137 eartier provided © recely :mg system 1407

Additionally, for this ambodiment, sender 1887 also provides versioning santrol

rformation 1487 {0 retelving syatem 1847,

wnit, each of bass/della source files

23
{3
por
v
%
%
2
B
A

PAHFTHIVIST s identiffed with a universally unigue entiBer (LUID), s
il

isclosed it cospanding LLS. patent application number <io be hseried>, fled

\

sontemporansously, entifled "User Cantrio Sourme Condral”, which is hereby

e

fully ncorporated by reference {excapt for the redipracating incorporation by

efgrancal. Each of the UUHDs unbvarsally idantifles the particular baseidetty

R

sourcs fle THMDIZYAHEE® among oiber baseidelta sourne fHles of the program

<

roduct as well as among other base/dalta source fles of all other program

3

wradusts of @ other sofbware vendors. For this smbodimasd, the versioning

o

convol information 118" includes predecassoy LD nformation and other
sontrad information, such a8 locking and privileges, for the bass/delts source
files THONPHIRTIIERT, as desaribed in the co-pending appdivation. As described
sarier, sander 108" provides these pradecessor UUD and other conteol

information 1o receiving system 1407,

Alao in ke manner, recsivar 1487 vpdates symbol tables 114
stored in Bbrany 14827, whenever i recsives new operand substituting token to
operand mappings from sending systen 1007, Renshear 1487 also steves
versioring contrad information in lnvary $487, upon receiving tham froam

seniing svatent 1007, and making the versioning conlrad information avallatds

>

OF Use on regelving system 188%
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While the present iivention s being descdbsed with Big. do s an
axtension of Fig. 1b, those skilled i the avt will appraciate that the prasent
invention may also be practioad with Flg. 12 being extanded with the ariitional
base/delta and versioning control features of Fig. 12, but without the additionst
wgrand feabre of Fig. 1b In fact, thogs skitled in the ant will
appreciate that the preasent invention may b practined with other additonal

fanturas, andfor without stene of the sarfier desoribed faatures

Rafaring now fo Figures 33:3b, whersin one smbodiment sach

b

fie aparational steps of sending and recanding systons 100 and 140 ars

W

shows, Inthe remaining descriptions, whaen reference i3 madeto an slement,
such as jokenizer W2, wnlsss spacifically noted, the reference is intendad
nchide alt emboediments sadior desentbed, Le lokerdeey 102, 108" as walt as
IS of Fig. a1 and Yo, Firgd, over in sending system G, oy Hostrated i
Fig. 3a alslep 3{}3, ckenizer 82 i inltally ;::ie*pem fransform the soures
qinsd fornt o the nkenized o, with at least the language
elamenis being subeiituied by coresponding iokens, Step 384 15 an optionsl

sisp for those ambodimants whavs af step 302, sperands are also subsiittad

oy corrasponding fokens, Where applicable, tokenizer 108 further crosles &
syrobol fable, or new opsrand substituling token mapping eniries for an axisting

symiol table, dapending on whether the sowree Hle being processad b afirst of

.

a collestion of interrelated source fles or merely scditional ones of the

coffention. Sleps 302 and 314 are prasentsd as o separate disurets steps
for mase of understanding. They may be practiced as separate steps as

deseribed o @8 a sihgle combinad step,

Upoo genevating the transformead source files, sending system

4

3 awaits for requests for the scurce files, slep 308, As desaribed satlier the

requasts may e made by 8 ocal requastor, such as an applivation oy sending
systam 108, or by 8 remols reguestor, such a8 an gppiication on recaiving
systern 148, In any event wpon receipt of 3 requsst o provide selected ongs

16
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vides reguastsd

s

of the souwrce Has o receiving syatent 140, sender 108 pro

anes of the source Hiss in the tokenized form, reduaing transnission bandwidth

(ﬁy

requirement on communication medium 188, Step 318 iz aleo an optional step

Iy

for those embodimants where al step 302, operandy are also substitdted by

tokens, andfor the source Sles are being kept in basefdsity form with varsioning
control formation. Whers apglicabie, sender 108 further provides the symbol
table, update entries for the symbol abie, or versioning control infarmation, a8

the siuation may call for, Similarly, stops 308 and 310 ars prosented as two

disorste steps for ease of undersianding, They too may be wactioad as

2

(5

separale steps ay desoribed ar as ong single combined siep.

Upaon providing the regquested ones of spurse files, and other
applicabla symbol lable{s) andior vergioning contra! infommation to receidng
system 144, sonding syslam 100 relurns 1 step 388, unless sending system
1 s o terminals ;aa:*atirm Steps MIB-310 ave ropeaied 35 many Hmas as
necessary o salisfy the various requests reosived by sending system 108 for
recehving }*&:@i@m‘iéﬁ and the ikes. Furtheruorg, wihile Tor sass of

o8 the process of okenizing the source filas ag

:,,
".:3"
o
,-4-

undersianding, Fig. 3a #lus
Gaing ;'}sﬁﬁ*téf‘mi’}ﬁ for g ruanher of souves files before reguesis for selactad ones
of the sourcs Hiss are recelved and serviced, thoss skill in the arl will
appraciate thatin sltivnete embodiments, the process of tokenizing the source

flas may be dynamically parformed subseguent o receiving a requast for the

Over i regeiving syster 148, as flustrated in Fig, 3b, al slep
33X, recaiving systern 148 either procesds with sleps 334-338 or slep J28
depending orowhsther iy rocsiver 148 who has received source fles providad
by sending systern 180 or §s de-dokenizer 144 who has revebad a requestto
resfore selevied ones of the lokenized source fles. B # s the former fecehey
148 stores the received sowrce §as in bkenized form ntp Hbrary 142 as
desoribed earfier, Slep 328 & an oplional step for those embadimants whave

-m
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$we opevarids are also substituted by tokeng andior the sowce fles are heing
kept in haseddelln form with versioning control information. Where applicable,
recsiver 148 also stores the symbal (3ble o versioning coantrod infornation inle

fhrany 142 or updates the symbol tabie, as the situalion may call iy,

Af step 328, dectokenizer 144 restores the souroe fles from the
wkenived form bacl o the originag! form, restonng st least the languags
slament substituting fokans o the correspondding tokens. For enbodiments
where operands are alzo substittlad by whens, de-fokenizer 184 further
seniores the nperand subaiituting tokens o the corresponding operands, asing
the gpproprigls syimbol lables.

Upon rezponding to the moaipt of souros Hey in fokenized faom
ov thadr aesooialed information, or responding 1o raguasts o restore selected
ones of the soure fleg, recsiving sysiem%é{? relumns 1o slep 322, unless
receiving svstent 148 i¢ o terminale operation. Sisps 334338 any step 328
are repagied as many mes as nacessary 1o senvics the receipis snd varous
raguests received by raceiving system 18 Furthermore, whils for sase of
underatanding, Fig. 3b Hustrates the pronass of rastoration as baing performed

“mre-dermnd’, those sidll in the st will appreciate that in altemate

smbodiments, the process of restorstion may alse be performad in bl priey

to making the restred soure Mes available for use on reosiving systern 148,

Refordng now o Figure 4, wheraln an sxamplary application of
the prosent vention to the provision of web pages by web server iz Hustrated.
g shown, web site 400 and an oxamplary cliant systemn 448 is coupled o ans
anather through Internet 480, Web sile 300 provides web pages to gllent
sysiam 440 regponsive to raquests from olient 3ysten 440, Incorporaied with
the {eachings of the prasent vvention, web sils 400 advaniageously provides
e requested web pages to clionl system 440 1 the above desorbad

£

tnkentzed formy, reducing the ransnission bandwidth requirament on infernet

12

R
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488, which as those skilfed in the an will appreciate, will akso fikady forasultin

wnproving peroskved response ime 0 @ user of gllend svstem 440,

As dascribed sarlier for sending syslen 1087 of Fig. 1, wai site

38 Inchides fibrary 403, okenizer 484 and HTTH nlerface 408 (n the role of

E

sender 1381 Library 402 s used 1o store HTML web pages, JAVA soripds and

<

s forth in origing

o

&% tokanized Orm 410 and 418 thersinafier simply

wob page or wedr pages), including symbod tables 444, For the lustrated
snbodiment, web pages 440 and 412 are bapt in haseddeita form having
assockded varsioning contred information 18, Howsver, for prefored
mplemeaniation regsons, varsioning control information 418 are slored v g
separate repository 418 as opposoed fo library 402, For alternate embodimants,
reposiiony 418 may be implamentad as an integral part of Horary 402
Tokenizer 404 and HTTPE interfacy 488 pporate ax desoribed sarfier for the

corresponding elements of sending system 1887 © effectuste the desired

..,

eduction i handwidth regquiremart on internet 480,

wing syston 1487 of Fig.
1o, ohent gystam ﬁm& noludes brary 442, de-tokonizer 444 and browser 448
¢y the role of raceiver 1481 Library 442 s usad o store web pages in
tokenized form 418 sud symbol tabiss 414, Also b peeferred mplamentation
reasans, varaloning control information 418 are stored In @ separate repositary
448, Likewise, for ailernate enbodimerts, reposiiory 448 may also be

cornbined with Bhrary 443

Browser 448 includes conventional slements found in many
browsers known i the ad, HTTR intorfacs 483, HTML wab pags handlar 484,
JAVA™ and JavaBoript exsoution sngine 488, othar sordpt interpreter 488 {an.

e‘\raea

TG, display interfacs 470, and & numbey of “plug-ing™, shown as additionst

N
T3
%
Z’E';
T3
&
3
£
2
i
L
g
Bt

Active-X comnonents 472, Includad smong these Active-

a companent that inleracts with fbrary 442 and reposiiory 448 10 store regeived
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web pages 412, symibed tables 414 snd versipning contrad irdormation 448 in

74

Fivoke delckanizer4id o

g

fibrary 443 and repository 448, and selactivel

recunstiiuts and restore the web pages, as destibed eadine for corresponding
slemants of ragehing systam 1407, Except for ths teachings of the prasesit
invantion incorporated i the perticular ActivesX component, all other slements
perfore thetr converdional funclicos kaown i the gl and thelr constitulions

&%

ara well, accordingly, will not be Rither desoribed.  Additionally, those skillsd in
the art will also sppreciale that the parficudar Active-X component may be
providad integrally with the Drowser or complementarly as 2 suppdemantst
function. in fagl, the abiity might be providad vig other "sxtension” gr "phlag-a®

tochnolegy. The browsar may alse be an integral function of an operating

i

vatery having oihsr convandional operating system funclions such as g e

subsystem, task scheduling and so furth,

Whils the above exernplary application i described in the cordesxt
of the internat and World Wids Web, those skifled in the ant will appreciate that
ntarnet 480 may be an infornal rivats network of g corporation or an
organization, with web sife 400 and disnt system 488 being internal

information servers and user compuier syslenms r“v"veix Furtharmove, as

provision of weds pages v the above deseribed izamfdeiia :”'«:m 1 s has the

LS

advantage of enabling & user (© selectivaly rol back o prior versions of the
walt pages. Those skiled in the at will also appraciate that for serain
browsers kaown in the art, the desattbed syannss of provision also has the
advantage of making R difficult for the unshilled users o detarmine the suurce

convient of the wab pagas.

Figioe § Hustrates ong embodiment of an sxemplany sompidas
systary sutable for use to praclios the present invention, In particular as a user
system, As showey, sxemplary compuisr systen 5380 includes procassor 502
and system memany 5 coupdad 1o sach other vis sysiam bug 508, Couplagd

18
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also sysiern bus 808 are ronwolatile slorage B0, various user inpulioutpt

devices 510 and communication nderdace 830, Bagh of these slemants
parform ils conventional functions known inthe ad. Inp

mertiory S04 and nonvolatiie storags 808 are enploved o slarg 8 working

L

copy and a parmanent copy of the programming instructions implementing the
teachings of the present nvention. The peoananant copy of the pragremdng

mstrustions may be baded indo nonvoiatiie siorage S08 iy the faciory, or inthe

RS {égsmm\ parfler, ary ona of 8 number of recordable madium such as fspes

and so forth may s employad. The constittdion of these slements 803830

arg aise well knows, and scooidingly will not be further describe

Thus, a8 novel method and apparatus for loken basad saures #le
comprasalen/decompragsion and e application hag been desorbed. Whils ths
prasaent invention has beery desoribad i tamns of the above Hustrated
smbadiments, those skilad In the sl will recognize that the nvendion i nat
Hmited fo the embodimants desoribad, The prosent invention can be practiced
with modifioation and alteralion within the spiit and seope of the appended
claims. The description ja thus © be regarded as Blustrative istead of rostrictive

on the pressnt invention,
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CLARMS
What s claimed 52

1. in s comynater sysiem, 8 computer implemented source e ansmission
mgthod comprising:
transforming @ plurally of sourcs files indo o ienized form, incluging

stituting language elarments present iy the spurce fles with corresponding

=

tokans i reduce transmission bandwidih requirsd {o provids the soures fles o
one ar maore other computer sysdems; and

providing the source fies 1o the dne or more other compuder systems by
transrwitling the transformed source fles it eald tokenized form o the pne o

mors other computer syslams,

2, The method of siaim 1, whersin the ransformation fuither inclivies

souree fles with corres "ma‘ing fokerns and

’4(5

stbsiituting cperands of the s
goneraling @ symbuoi {able with endriag mapping the operand substiluting
fokang 1o the operands, and the provision further includes fransmitling the
symbol table o the ong or more other computer sysiams.

3. The method of olaim 1, whergln

the sourcs filss are in a base o & delts form,

osag
%
=
o3
&)
o
%
]
s
2
2]
Z
%=
=X

the fransforrmation futther includas substiingl

corsesponding fobans, and gensraiing a new entry for o syniho! table for sach

5y

naw operand encourtened and substidad by a new lokeny ang
the provision furtfer includes transitling the naw gntries for the symbol

table tor the ong or other compuler sysiems.

4, Tha mathod of olaim 1, whsvsin the souree files are in sither g base v g

delta form having sssociated versioning contrad informiatiosy, and the provigion

g
e
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further ncludes tansmiting the versloning contral information fo the one ar

morg other computer sysiems
&, The method of claim 4, wharaln sach of he Dose/cells sourcs fes are

idantifisg b; an unbrersally onigus identifier {ULED, and the provisionof the
versianing santrol infarmation o ihs one or more compider svstems includes

fransmission of predecessor UUIR vformigtion of ihs base/dslta souros flas,

8. in & computer syaten, @ computsr implemanted source fe recaption
method comprisin

of soures Hles in o okenized formy from 2 segond

5»
o]

computar syalem, the sourcs files boing provided i the lokenized formto
reduog ransmission bandwidth requirement)

storing the sourns file in sald fokenized fory in the computer syvstam,

o
=

2

LR request, ‘:rmﬁzsm{mmg reguestad ones of the stored sowree fles

hack 1o an arigingl nonsokenized form, hcluding restoring langusage element

<sd
(&
b
b
&
o
%
et
o
P
¥
b
o
o
F?)
'f;'!

substituting okens of the sou sponding langusgs slamentds,

Py

7. The mathod of claim §, wherein said recelving further includes receiving
A symibo! table having entries hal map pperand substilufing okens o
opvevands, and the ransformation futher includes reslonng operang

Svuﬁsm‘it&iﬁs.gt okans of the source fles o onrrespending operands, using said
mbo

&,

The method of cigim 8§, wharaln
¥ g delia form,

Hes are in oither g hase

x'&
o)
3

the 8

’}9

QLITGR

51

said vecelving further Includes recaiving rom the second computey

o

gystam new anives mapping new operand substiuting tokens {o new opsrands

for s symbol tabde fo which the base/dalia souren fles arg associated; and
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the mothad further ingludes updating the s;mi. i table with the recelved

8. The method of olaim 8, wherein the sourcs flas sre in oithera bass or a
dalta form having asscciated versioning contral Information, and sad receiving
further ncludes recelving e sssociatsd versioning conteel information from

he secordd somputer systam

pore

'2>
s
ot
“z
i
by
£33
&
@
<2,
&
Pncad
fut]
i
i3
ey
-
]
it
&
o3
o

10, The mathod of glaim B, whersin saeh
ilendifisd by an universatly uigue dentifier LUDY, and the receling of the
assuciated versinning sontrol iirforsiation from the second computer system

nchudes reoelving Qfeci eszar UUID vfoomation of the base/dells sowos Hes,

T A conguter system comprising

s oa

3 tokenizer o wansiorm g plorality of soures s nlo ¢ okanizad form,
including substitufing language slements present in the source fles with
cerresponding tokens, fo reduce ransmission handwidth rsquired o provids
the sowrce Hles fo ongs or more sthey compuidear systams; and

& transmitier having acoess 1o the ansbormed sourse fes o fransmit

5

3
the fransformed soume Sles in said fokerdzed form to the ang or mare ather

computer systems,

v
o

yaten of glaim 11, wherein the tokenizer furthey

83
subsitutes operands of the source He with corresponding lokens, and
2

13, The computer system of glaim 11, wharaln

the gource files are in aither a base or ¢ delia form,

iR
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the fokenizer frther substulos cperands with corresponding lokens,
nd genarates 3 new entry By a symbol tabls for each new eperand
srcourdarsd and substituted by o naw foken; and
the franamiler fwther tansmits the new sniries forthe symbol lable

the one or movs other compuier systems,

14, The computer system of alabn 11, whereln the scurcs Bes are in either
& basa or a delta foom having sssoniated versioning contral information, and
fhe ransmitter fusther ranamils the varsioning controd information o the one oy
mors pthay compiiter systams,

5. The compatersystarn of claim 14, whersin aash of the haseidella

3 «

source fies i identified by an unbearsally unique tlentifier (ULUID), and the
franumitier raremits predecessor UUIR information of ths base/delta sntime

e,

165, A compder syslam comprising

& recsiver o recelve 8 phasilty of source flas in & okenived form fom a
second compider systam, the sowes Hlas being provided in the lokenized form
fostiuns fransmission handwidih sequirsmant;

& sforags megium 1o siore the source files by said fokanized foomy and

a da-takenizer, o selechively ransform, upon reguest, requssted ones of

%

fhe stored souroe fles hack o an a;rigéﬂai non-tnkanized form, ingluding

languags slemens.

Q
&
L
e
=
fb
%
o
v‘
)
Lo
%
T
%
pe
&
%
41;2

17, The computer sysiem of claim 18, wherain sald recsiver turther receives
A symbo! table having entries thal map operand substiiding iokens o

operands, and the detokenizer further restaras operand substiluting tokens of
fhe mouesiad ones of the source files fo conesponding cosrands, using said

%
recoived symbol table,

wln,
preg
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18 The computer sysiam of aim 185, whersin

the source fles aredn & base or ¢ dells form, angd
said recelver further receives from the second computer system rew
antties mapping new operand sobstituting fokens o new oparands fora

symbol fabie fo which the baseddslia source fles are assuclaled, and the

recaiver furthar updates the symbaol table with the rocelved now entries

18, The compter sysiam of olaim 18, whersin the source fles ars in sither

base or @ delia form having assonaied versioning contral inforeation, and

%

asald regebear further receives the assaciated varsioning contm information

from thie second computer sysiem.

2

. The computer systern of slaim 18, wharein aach of the haseldelis

soures fles & identified by an universally unisue identifier {Liijefl)}‘ and tha

siicie of manufacture compnsing

a rgoordably medium having moordad thereon a plurality of

pragramming insfructions vsable o program an apparatus o snable the
apparatus 1 ba alde o ranstorm g plurality of souree files e & lokenized
form, including substtuling language siemenis prasent in the sourcs fles with

enrrespanding tokens, o reduce transnission bandwidth required fo provide

4‘//

the soyrce fles o ohe or oo othey apparatuses, and o enabis the anparats
o iransmi the ransformed souwes fies in said okenlzed o the o or

mora olher computer syslanma,

22, The arlicle of oiaim 21, wherein the progs ammé’nq nsfructiong further

&

coraspanding ;cﬁw s, gonerate s symbol tabls with entries mapping th

A
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opsrand substituting tokens {0 the aperands, and ansmil the symbof fabile to

the one or maore other compuier systams.

23 Theavlicle of claim 231, whersin the programming instructions further

M\‘p} \)
anabla the apparatus o acoummodaia the sowos fles baing iy sither 2 bass

or u delta form, (he programming instructions fwther enabling the apparatus o

2y
vl
)

sulsiituie operands with corresponting fokens, generals & new enly for g
symbal {able for pach new opstand encountered and substituted by a new
mkan, as well as ranumit the naw entnes for the symbol iabls o the g or

ficre other computsr syalems.

24, Anoarticle of manufaciure comprisingg:

2 recordable madiom having recordad thereon @ pluralily of
£

programming instructions usesble o program an apparatus o anabie the
apparaius o be abls o recehe a ;'siur‘:aiiiy of sourge files In 2 fokenized form
fram o second computer sysiam, the sowoe Hes being provided in the
fokerdrad form o reduce transmission bandwidih requirerment, © slors ths
souren fles i sald lokenized form, and O ransform, upon request, requestsd
ones of the storad scures fles baok o an origing! non-okenized form, Including
rastoring nguage slorment subssiifuting fokens of the roquested onss of the
sowns files o porresponding langunage slemeants

3

farthey

2

2B, The article of olaim 84, whemin the programming instruchion
enable the apperates 10 be abls 1 recelve @ symbol labie having entries that

viap operand substituting fokens to operands, and 1o restors opsrand

substituting fokens of the source files to comssponding operands, using sakd

reveivad symbol tatie,

B The article of claing 24, sheralny the programming instructions further

3

anable the apparatus o accommadale the soures fles belng na bass or g
delly fonmn, to receive fron the second ctmputar system new entries mapming

b
A
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now aperand substiing tokans o new oparands for 8 symbo! {able (o which
the dalia sowee Hle Ia aesoclated, and © update the symibad table with the
rsoeivad new enirias,

FF in s web sanver, 3 method comgsising:

storing a slurality of web pages v a tokenized formewith &t least

W

s’f

0 an b? haal o

o0
[
R
e

&
w

language alements present i the we
with corrasponding okens; and
upon raguest froen @ olient compuiler system, providing requested anes
of the slored web pages v the tokenized form o the client computer systam,
Th

8. ke method of clain 27, wharely the web pages furihar having

operands present it theoweb pages it the origing! form subsiituted with
corrssponding tokeng, and entries mapping the operand substiiuting tokens tn
the operands balng maintained in 8 symbad table, and the method furthey

ncludas ransmitiing the symbod table o the client computer system

eI

28, The mathod
fhe weall pages are alsv i a base or g delta form, having apsrands
praseant iy the origivg! form substitided with i‘ii‘}i‘i‘%SQQﬂdii‘;{‘é tokens, and having
& now antry created in & symbol labie for gach naw pperand encouniered and
substitiled by a new ok, and
e mathod further includes ransmitting the new antiies for the symibisl

tabde fo the oliend computer systam.

i

8. A web server comprising:

& siorage mediim having storad thersin g plurality of
have heen iransformed into a8 fckenived form, with at lsast ian
prosen in the web pages in an grigingl form having been substituted by

carrgsponding fokens:
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an nlarface fo raceive & reguest far one of the web pages from a client

8 transmdties o ansmit the request web pags, in the kenized orm, ©
the raquesting ciant computer sysiam.
3t The web server of claim 38, wharsiny the web pagses urther having
aperands prosant iy the wab pages in the original form substifuted with
eorrasponding tokens, and sndries mapping the cperand sybstifuting fokens t©
the operands being mainiained in s symbal table, and ths transmitisr further

fravwmits the symbol talds o the clisnt compuder systam,

32 The wel server of ciaim 38, wharsin

the wab pages are alse i & base o a delle foom, having operands
rresent it the origingl form substifuted with corvesponding tokens, and having
new atiies created for a symbol table for each new operand encountered and

subsiituted by 3 naw token, and the rarsmitter futther tansmils the new

5

33 s {T{}m;\;iii‘ef‘ systam, & method somprising:

[

R

ﬁt

eiving 3 wab page i a Rkenized form from 8 web server; @

automatioally tansforming the wab page back 1 an odgine form,

nehuding restaring language slement substituting lokens badck 1o coresponding

language slemands.,

34, The method of olaim 33, wharsin said recsiving further includes

receling a symbol table having ontrigs that map opsrand substituting tokens o
oparands, and the transtormation Jurther includes restoring opsrargd
substituling tokens of the wab page to coresponding operands, using said

rorahad gyl table

""‘:
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35, The method of glaim 33, wherein

the wab page fia is also in sither & base or a della e,

v

sad vecelving further includes recelving from the web server now enties

fabla

e

w

NRPUENG new operang subsiuting lokens 1o npew gperands for @ symbo
i which the basaddelts wab page s associated; and
the mathog fusthsr includes updating the symbol {able with the received

new eniriey,

3. A Drowser ca:tn;.:figing:

& first component 1o recelve 3 wal page i a tokenized form front a web
sanver; and

A second component i sulomativally ransform the web pags back fo

an anginat fomm, ém‘;iuz‘:‘ing r»‘samnq languags clement substifuting lokans back

J¥. The browsser of clatm 38, wherein said frel component further recelves 8
symbod tatle having endries that map operand substifuling tokens fo operands,
seondd componsnt further restores operand substituling tokens of the

&
wall page o corresponding operands, using said recetved symibiol table

the web page file is siso in either & base or & deila forny,

sald firsl companant further racelves from the wely sarver new sndriss

i

mapping new opsrand substituling fokons 1o new opevands for 3 symbol table
0 which the dells sourcs file is assoniated, and updales the symbol fable with

the reoshved new entries.

38, Anopsrating system comprising:

# fle subs \s“s* and

5
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a browser having a first componant {o reonive 3 waell pags i & lokenizsd

form fromya web sarvern, and a second oomponent 1o sulomatiosity tansfon
the web page back lo an aniginal form, including resioring language slemeant
substiuting okens bado o eoresponding language slemenis.

40, Thw opergting system of olakm 3%, wherem said first cm'z;:\fmem of ths

bronvser further recedves 8 symbol fabile having entres that map opersy

subsiituting tokens 1o operands, and saild second component further restores

M‘)’;
o
o

operand substiuting tokens of the web page i corresponding opsvands, using

sald renahvad symiboliabla.
$4. The operating system of olaim 38, whargin

fhe welr page e s also in siihar a hase or a Jdeils form,

said fiest component of the browser further recelvas from the web server
naw eninas mag;ﬁng_g sresy oparand substituting okens o new operands for &
symbol fabis 1o which the defla sourcs file s aasociatend, and npdaies the

symbol tabls with the received new entijes
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