;edeX*U " #L&&L8*6Nn*T*D 7 JUN 2004 DYNAM C APPLI CATI ON BROASER AND DATABASE
FOR USE THEREW TH This application is related to U S. Patent Apfi7 AN 2004
No. entitled "Dynam c Application Browser and Dat abase for Use Therew th"
by 5 Adam 1. Rabung and M chael H. 5chrag, filed on Decenber 7, 1999, the
contents of which are hereby incorporated by reference in their entirety.
BACKGROUND The présent invention relates generally to network computer
systens, and nore particularly to automatically updating of applications
from one conputer to 10 another conputér over a network. Operating systens
and I nternet browsers are comonly used to allow a user to execute andl or
read nmultiple applications and/or files. For ex , a Mcrosoft Wndows
operating system al |l ows amtomATmim h represents an
application. Upon selection of the jc i "nﬁw‘;ﬂtﬂon is run and 15 the
user is able to int erfacANﬂDATAWéSEp%S‘F‘(!' on.” Wth respect to an Internet
browser, such as Mcrosoft Internet Explorer, a user enters an |nternet
address which translates to a unique machine on the |nternet which provides
the user data whi GG BorFistélged i ibefaiont ARPHCHPN NP Tser—one probl em
faced with operati 5 g@stems. and | nterne g[&\e@grqjsgq*h&rlaﬁitﬁ'l Bficulty in
updati ng indie\ghgé@'lt)ymﬁhw&wlm#“ﬂzcﬂf?‘f‘igra‘b&e’? I'ng systens and browsers. For
exanple, to update a pro rcﬁg] gﬂ%@n gmg%.emém@-. Bycetrben 7.t 1989 0P8 U or a
| ar ge angunr Marrdbtpa‘%b“?ﬁa%‘ & e'gel eted and a nevFggﬁ: ogram (or data)
instead in its place. noAhs Bopbiacdlby reletaceon sy OY may be conpletely
overwitten b‘a € new program This process nay require the user to
actively participate in the updating of applications and files by having to
29 manual |y rggl(&c&gxi ting applications and files with new applications
and files. fnBi 2pp~ -z. addition, this pr e tine
conlsum ng, especi tlgeypri:gen?m%ﬂa" peil nesrgeneralig® W@%%’ﬁﬁﬁﬁéﬁé&%’g@t hg
application, Conputer applicatign Suc. idhd IEMyS tampUen it er net
browsers, and peedparticsaly faaﬁ@ﬂ@%\‘faiﬁgh'?&lat"%?gﬁpﬂ% use graphical user
interfaces- These gr %\%Qi Caler§n9%'fk-i nterfaces are characterized by-the
present atidon @notherfOFREET 8YF °n- Wi ndows, as we(1 as l@lﬁﬁse&%ﬂ[@aby a
poi nting device sugje@ingsydlenseand Inwreet GFRNSEE A OB Wese graphi cal user
interfaces in such an environnent can P?,ﬂcﬂﬁﬁﬂﬂdhﬂd‘llas Fosekamplethenoper at e, "
i.e., a user fsestb esexusoand/ogfead Ul PREGEIChe i nterf ace and b.hﬁn i ndi cat es
t he desired operati 0P 500 B heraitgegtem bidwn agehtcglecLleFoR WPt aces buil t
accordi ng to oWjcERP oM BTy Brl nci pl es cgn be vitﬁg\% -ﬁ&io}.r‘i@hméhmg t hree
conponents: thg Egﬁ%lmﬁmaubmemvwh@ Ji 18 T TRon
nmodel - vi ewcont fol | er Q) concent ggljép%gﬁ,heswtﬂ fespeat ©raal lnteeiek el ass
library agsdestheiubgsds § Béﬁﬁea?f‘elﬂfut(ther s for Qj ect-bri@rtte?g@%js' twar e
Devel opnent WrLttenr B)en'40 MisrRB SRR mE Bxpdrs o a-Usranisys A §EEN At AT Sy st em of
Patterns WD : i he Internet which provides the user data

which translates to a unique machine on the In 4 with operating

£ 1
which can be either viewed of run by the user. Qne Pmble.m 'ta-ce w‘ d:les of
systems and Internet browsers is the difficulty in updating individual mo

systems and browsers. For example. to update a

20  the operating
system, the program (or a large amountof data) may need be deleted

'place. Alternatively, the old program

program on an

pperating
and a new program {(or data) installed In s

' _ This process may require the
may be completely overwritien by the new program. 1S P

e .
user 1 actively participate in the updating of applxgatnons and files by having to
s with new applications and files. In

¥

25 manually replace existing applications and file



IS witten by Frank Buschmann et al., Chichester, West Sussex, JohnJUN 284 &
Sons, 1996; the contents of which err incorporated here by reference in
their entireties. The nodel stores application-specific data, e.g., a text
processing application stores text characters in the nodel and a draw ng
application stores a description of different graphical shapes in the
model . A view presents the nodel on a djsplay, 2Qe.g., a screen. Any
nunber of views m ght present the nodel in different ways although each

vi ew accesses the information stored itJ the nodel. The controb%‘gg handl es

i nput events such as nouse interaction anﬂﬁ@g&egmpﬁmlﬂ"’éﬂq{é ard, The
control I er can .acceag\ﬁtrmdmbemh%nml"?“s&%‘ e ‘nodel to make changes to both
the nodel anddflRB™TeW 25 S?r]e. gppl ications that run on conputers using
the MO appr qaedipamedarsate 8P ¥E%Ching utilities an&?ﬁﬂt&mﬂsﬁrm%r
applications are used so a&,ﬁﬁé&iﬁﬂi&@s@% oAt T st e in conﬁE%ce over
networks such as t&HEMME'EPhet. These aﬁﬁ.}i £ ek oiRertavesy TagBBF8 Rt or mat i on
to br sent from O%Qrﬁﬁmﬂtﬂf bypiEsdnBIHERY " For exanpl e, i min.:130¢éJN52004 3
in an educati 8HEI “FF & ni ng programy, QhdlFresentEEign abeEPTEBHAwnl 0ad educati onal
mat eri al %r oM ger@entanes 8% AREIF LS At ormthe server @fe bjerapnoiSs with

t he educafional material ml\/g’{ytgbd‘.ﬁmgeitvlflﬂé‘-‘célaéét oni'c (_:om"rernﬁ g,leH_ser may
wish to executwellasysfrdoniiy eystrokes %ﬁumém%ﬁyb@wdlmd‘% & essage
sent to a renoteh$ca§9§&memesllﬁaﬁb‘c‘hﬂ”3‘r er for goods ogndscﬁfﬁ/inﬂﬁsmsan be
processed Ther®Mdre. there %@sfsefti%&%nidﬂieﬁ‘?ﬁﬂ“af“ﬂe InsF2EH Bppl i cat i on whi ch
can allow a usqjerm“éélaéc‘tse i Ip gjappl ications for execution, as well as
all ow a user to updat i fortthapeljevt t hout having to overw i, del ete
the entire pr eWcﬂ'ﬁ%‘rﬁ?gorp g@g{:}ﬁ of the aq%m ieaddingno obﬁ:@!&ﬂi’ﬁ@ﬁ‘?&‘}ﬁ%%ﬂ is a
need for %ﬁ appl i cag'\-@micnmsc;h‘“@é‘i‘?‘ﬁl ow a 10 user .tq. nRdrthe edneroliesfer a
narwar k wi*thout the need (L@r Y &g@gmﬁﬁenmmhln@&d%ﬂ?e RY OF THE

| NVENTI ON | n arbeaiawes|2arF %ogl ment _of the rgéﬁﬁéas’ﬁ'ofﬁ a\&enal 126 $13%% et hod and
a systemthat hﬁ]rédl eq%l_wktdoﬁlrellﬂmbﬂ\‘i@é’ﬁ'f“ﬁﬁg’ al | ows Sg}h’(}é’ tﬁﬁ ﬁgﬁgﬁ;ess
exchange of infodBITon from one,c%w" YortObjecGirtestedi € bed.  An
application broysesy dsslestﬁbq:ﬂrtﬁ‘\ﬁﬁ%' Ich™is tu %{adf <o bf RaMEpnst er
including at |east onegg@{;ﬁ%ﬁp@e‘cﬁms@t\!ﬂﬁé@-ﬁ Ity of obj e% ol
updat e nodul e t watenpy d downl adﬁp&ggtgptweswm:a@@tw\ Y i%ut er;
and a dat abase ”?1"&@199? FrdwtBusomanpEsst ol age of a'negﬁ acc%ﬁﬁ,eﬁr%ntﬁeh&s.obj ects
stored in #he at 'l east one dat b&s&e%gmbmarﬁeat@sr e the updat e nodul e
and the at Fast 1996 (EtWEASE w\?vr\erel nthe at le %tg{b@egj‘m’gabpﬁ:@tl% i ncl udes
at | east one table stow%%ggélpnbﬁmtsp@n@ Gt flural ity of Q?e&iﬁt'ﬁn oBRI EF
DESCRI PTI ON OF THiE "B¢K hese an lgﬁ,ﬁﬁaratvﬁgtappﬁwoaétséﬁ‘ét eselivd

advant ages of t%rQ{ﬂﬁleerabmﬁeﬁtﬂiedﬁa i F1~ be un erstoo%e%m%eaﬁhﬂgplahis
description in conjunctian .%#egilﬂqhéjﬁ]aﬂﬂngsﬂ'ﬂw PRI, igures | A and
tI3 illustrate adiffywhtﬁlaPt&Bﬁ\Sr\fB €r system r?\{g};% grgsehymg rhgdeini difiereMaV3¥F esent

i nvention t%\ hee'%ff’pi Q¥&M: AnyRRummbsiN 2O i the model. The controller

.cagses the information st
- and key strokes of a keyboard, The

although each view | .
t events such as mouse interaction

handles Inp oll s the madel to make changes (0 both the

controtler can access the view as we

odel and the view. : -:, I
"’ . ations that rur on Computers using the MVC app
Some application o

P are used 0O that

. Tink ition, other applications o

as teaching utilities. 10 ot tworks suc se applicarion™
networ

from ong compuier [0 an
T
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R h as the Inteme
pasticipate in GOMMETTs over “ other. For example,

may fequire information to be sent



Figure 1C illustrates an exenpl ary enbodi nent of the dynam c apglsj ;ﬁm %04’
browser according to the present invention: Figure 1D il lustrat

exenpl ary object according to the present invention; 5 Figures |E
illustrates an exenplary table according to the present invention; Figures
1F-1Gillustrate exenplary indices according to the present invention;
Figures IH 1L illustrate an exenplary enbodi nent of the file structure of
10 a d8tabase according to the present invention; Figure 2 illustrates an
exenpl ary process perfornmed by the sStartup nodul e of the present invention:
Figure 3 illustrates an exenplary flowhart for the update step 230 of

Figure Z; 15 Figure 4 illustrates an exenplary flowh perform ng the
i nstal | stiregn @B@atisnalirgjping PRErIM A YET 512y Hpﬁ.‘?éf’\ﬁg’fvalg\é\%ﬁ%%égﬁp ary flowchart

of the aut ol 00 8t | QRS- APGN G FkhrPhhe Skt ot i prorgsnaiifie | ust rates an

exenpl ary "8 e Insert object 20 functionality of the database
accor di ng glgratibral RiafeiaNt W\lﬂl\,fespEﬂ:tdn rleEiranin ¢ongReIFe, IM@F? BeL ¥ {0 exenpl ary

enbodi nrent of the indexing ste of Fjgu i hustrates a
flowchart eafcutar sleyipk ﬂsygh‘ﬁdﬁnﬁ'&} g ﬁﬁ?‘tﬁ%’graf m,% gﬁ;%‘h%rﬁﬁt{e abase

manage accor di n Rior kdWiRE daf e pPdeedsegur e YB illustrates an
exerrpl ary SENEo & ﬁ]et%%@&stpggéd?mé of Fi gurep7A Fi ure 8 illustrates a

t 7owchart of arTheretsrel thery 1md¢eﬂynd1¢30bf°éél’e 3RN1°%§W A AIB¥ A ur e per f or med
by the dat abase nanager ac r | 7 JUN 2004
i E#E‘Etr@zﬁlég"’-‘ arg lcamg?r exg#lﬁlgg ﬁsu?é]lt ﬂKQrHﬁSQPtO udete

-s Fi gur e \Ber tp|s n exerrp ary query a ta l e by

condition j éﬁ%ﬁgﬁl_{ Wi lﬂﬁ]’i Bﬂﬁﬁ%ﬂ di}ér\ﬁrHEoﬂ&élaba‘&e:nnmrp!g‘eoummrdﬁ ng ro the
present inv gure 1

, il lustrates an ei; rr%_‘ enbog ‘p%nt of a
’ procedure ;hoappllehteim rig addirion there in3 nged JorpAs appticat! SraP Y 8 the present

! nvenltol on. Wser [0 Communicate over a netwark withour the need for a constant connection.

SUMMARY OF THE INVENTION
In an exemplary embodiment of the present invention, a method and a

system that handles multiple applications and allows for the seamless exchange of
information from one computer to another is described. An application browser is

15 provided which is run on a first computer including at least one database that
stares a plurality of objects; an update madule that uploads and downloads objects
from a second computer; and a database manager that controls storage of, and
access to, the objects stored in the at least one darabase and interfaces with the
update module and the at least one database wherein the at least one database

20 includes at least one table storing at Ieast one of the pIurahty of objects.
BRIEF DESCRIPTION OF THE DRAWINGS

These and other features, aspects, and advantages of the present invention

will be understood by reading this description in conjunction with the drawings in
which:

25 Figures 1A and 1B illustraie a typical computer system of the type in which

7

the present invention can be employed;



5 Figure 11 illustrates an exenplary enbodi nent of a procedure Eiefjfflﬁ med by
t he obj ect database nanager Por del eting an object based on a c®ndi 12004
according to the present invention; Figure IZ illustrates an exenpl ary
enbodi ment of step 10514 in Figure 10; Figure 13A illustrates an outgoing
tabl e according to an exenplary 10 enbodi nent of the present invention;

- Figure 13B illustrates an incom ng table according to an exenpl ary
enbodi ment of the present invention; Figdre 13C illustrates a history table
according to an exenpl ary enbodi nent of the present invention; is Figure
13D illustrates a transport cell list according to an exenpl ary. enbodi nent

of the present invention,. Fiqu ' tehibbeimeanciahe dpaais 2R ent  of
t he procedure by M‘éwc&ﬁe‘ﬁﬁg%egtaééxésr@rggz data rn another conputer co which
it is connect ego GOLedirBma ke tehpeespnidsentiotinvent i on; 20 Figures 15A-15C
illustrate an &Xenplary i nstal | ati on Rr o&e&géjgc@a&grdi@empheg&mnti nventi on;

Fi gures 16A-1fi C il Figater ) BluslapsATY RRR T 85 of an appl i cati on nodul e
of the present i nvq_eqr;;i on; Figures 17A-17J illustrate an exenpl ary
interactive edinvgf®#¥hal system 25 application nodul e of fesent

i nvention; (Figures it ilihdmwsmatesﬂ@iﬂ'@ﬁ%?cﬁ?w@h%éﬁ&rrgsndta step 9402 of
Figure ' 97 and 0 JUN 2004 -b Figures 19A-19C il lustrate an exenpl ary
enbodi ment of Shwpt&R16 of Figure 6A. DETAI LED DESCRI PTI ON The present

i nvention may be enhodi edgj_{b@“Lgﬁgke@ﬁémmwypﬂrﬁﬂs@i:@ni;gg tgtheamter that is
runni ng a programo '%W%F'g am segnents stored on and originating froma
conput er readat]h@en%n;ugabl e( medi um such nedi umgidr:gnl;dfi' agﬁ_&%pg%e Ltlam t;ad
to magnetic storage nedia PfRbodi p *Y%tc.),
optically readabl e rfEgNres k‘é‘lg"ﬁus&fﬁ%em%b%s etc.) and carrier waves
(e.g., transm sshgé%ﬁééyﬁgrdqﬁqoltm,ﬁasfehainwntmn:t ranet). A functional program

code and cfle 1% nts, used to inplenent. &pﬁy[hbrgme:nphmdulcan be
derived by a skill edFigmrchillBﬂfﬁmS@BFé%?rytprr%ﬁ%sﬁ%ggggscri ption of the

i nvention cont ai xr,'fhg pqesrg%:glﬁl‘lgﬁ X enbodi ment of the present invention is
descri bed bel owe ¥ e'to the JavaTl"' pragqr 1 %;We
devel oped by Sun M Cf:%ﬁyeSj ﬂm&ra:ésrm.exémMaW'ﬂOW@a@g@'&Eﬂ%@% r exanple, in
3avar"' PrGter Plus By Paul Tyma, Gabriel Torok,

Figure 2;

15 Figure ¢ illustrates an exemplary flowchart for performing the install step

232 of Figure 2

{ ot le
Figure 5 illustrates an exemplary flowchart of the autoload actions modu

234 of Figure 2;
Figure 6A ill .
ty of the database according to the present (Aventon;

ustrates an exemplary embodiment of the insert object

20 functionali

Figure 6B illustrates an exemplary emibodiment of the indexing step 6220

of Figure 6A,; .
Figure 7A illustrates a flowchart of m;_exernplary
resent invention;

f siep 7246 of Figure 7A;

madify procedure

performed by the database manager according to the p

25 Figure 7B illustrates an exemplary embodiment o

Figure § illustrates a flowchart of an exemplary modify an object by

[ resent
condition procedure performed by the database manager according 0 the p
invention; ;



IS and Troy Downi ng, published by Wane Group Press' T" in 1996, {hg JUN 2004
of which is incorporated here by reference in its entirety, The Java~t'"t

i npl enentation and description is provided as an exenpl ary enbodi nent and
is not neant as a limtation of the Scope of the invention. It is within
the skill of the ordinary artisan to inplenent the features of the present
i nvention using other progranm ng 20 techni ques and progranm ng | anguages.
The present invention may be inplenentsed on a variety of conputer systens
(such as IBM conpati ble computers, workstations, ete.) equipped with an
operating system e.g.. McrosoPt Wndows 95198. A t?/pi cal . conputer system
of the type in whi FigutBdlusrassefipveier pt angiempliy BeY @ipTedy&a8 ||| ust rat ed
in 25 schematic_ view form,i I ESn i ReCibhrdifR: to TR PreSednt idedntisre Of t he

conput er syste?F?cﬁflu‘ﬁe?ngmrpgfbpflﬁgg%{mputae%res t ﬁe%sel vgs in Figures | A and I B
do not form part oFighied0 fluemensn dxeropary profediment of 3 Pioprde & JBENE 0 2 JUN 2004
.7_ that nodificatiqgn. of .the str NE Qfant REenfaIPUt Er Systemis within the
skill of the o¥idPigr “éFlf-"fcég’nac"clf%{(r&élgé%éj%? |E‘e]‘“e‘rence, th(fg c':gdieent conput er
101 on whi gh the brgueal iliusrates amixergplagy bhbodigweiiof peRcsdere PEIRET%ed to as the

| ocal conputer and the network c b OB RLedRNY catdltier Client conputer
1D1, to or fr oW HhehEst 4 %?efngnager?%ggseﬁéén?@%r received wWill be referred to
as a renote cogdpsthing to tidpren svigeipref | y descri bed here for subsequent

under srandi ng of the r..tn W{] BSbokifRhtYr @8p WH14 iaFigurMONt i on
cooperate with the?%gﬁgﬂﬁ?tgbg h@ﬁ]aérgn*guger S. Referri n&nto Figure I A the
present invention iFguRasA ghechts an puigeing bl 2eceidE I YL whi ch i ncl udes at
- | east one network _conpgter 19191n?e9&l:nat | east 10 one client conputer 10l. The
client corlut efrabodimiat of B PESALIT CAt e wi rh each ot her ar with the network
conputer 100. The rgiwoBE ilkangesteincoGR #aA29aliREdP 80 BFT& Y ar ger conput er
network or data service or Q&Yin@e‘ﬁd .single network server. Referring to
Figure 1B, conﬁﬂ‘?‘@?’“eﬂ'(ﬁ:“qer?g’l Udes™ at '| east one centrallaﬁrocessi ng unit (CPU)
105 which is connegaget 130 ihtstrdus adiscooriably HAHNESRH PEM™E7, 15 e.g., a
keyboard, nouse, couch pad .@L |east one nmenory unit 111, e.g.) RAM
and/ or ROM anG“"Hid"F"éh%tﬁhe é’&g orage device 113, eagé q?.ﬂard drive, floppy
di sk driveys writ eabfigrCDIMBraERRRERN il dist 25HTER BF Y The conputer 1D8 is
at | east one display devjce 1 ., a nonitor or an GCD display; a
printer 173; aeﬁg%‘ﬁﬁ“i’géi,‘”éﬁﬂ}lg?enguﬁetmrk_20 interface 127, .The nodem 125
or network i nterf acEgr@74 itesyradssen complapt sgiodinenk old - network or data
service via a wire or wrel E5u@Pio Whith RGekichiectad actdidingionnecti on to a
conput er netmr%ewpaﬁiﬁ"@?q%?’c"g&ﬁ?a tﬁﬁe nodem 125 and/ or network interface
127 provi des t v pieyntdoemiomi cation. I n an exenplary enbodi ment of the
ptesent invention, data car 10b1EREh LRshpRP iRyalieRAptainre 082 vi a modem 125 or
network in8rface 1 ‘?‘,‘msel(r%?g?g?u%ﬁr ectIyPto t he conputer 103 via input

devi ce 107, or preemlidvedios:r om st or age device 113. In

Figures 16A~16C illustrate exemplary structures of an application mo

dule
-of the present invention;
Figures 17A-17J illustrate an exemplary interactive educational sysiem

25 application module of the present invention;
Figures 18A-18D illustrate an exemplary embadiment step 9402 of Fi

9: and

gure




addi tion, output of the present invention may be displayed on at |east one
di spl ay 0 ~ JUN 2004 ,g_ device 115, stored in the storage ge;q/la@g\l %ﬁg or
sent to another conputer via the nodem 125 or the network interf J
For exanple, in one enbodi nent of the present invention, the system
illustrated in Figures | A and 1B is inplenented in at |east two conputers.
The 5 two conputers can have a client-server relationship or a peer-to-peer
relationship. In addition, with respect to the client-server relationship,
a server conputer can connected to nul-¢iple clients whereby each client can
recei ve updates fromthe server and transmt data to the server via a
dynam c application browser according to the present i nvggfér‘grn For
exanple, if the Cﬂ%ﬁ&iﬁ-%@ﬂfﬁ%@mﬁﬂpbﬂmﬂaﬁbm AR o $i8P | nni ng an
educati onal application nodule, the dynam c application browser can receive
educati on neggiredA. such as, |esson plans or exams froma server. In turn.
statistical data, such as, test scores, usage tinme can be sent fromthe
client to the server for evaluation. In addition, profile data or other
user i nfor mahgqAERD BESSRIPTIONM the Cient to the server for

identification. Furthernore, using.,the,15 e BQfsapnd systens of
the present i nvenTﬁIEtJPTFS"-“Dh’éV?ﬂ“F%Hiageﬁﬁmg%ﬁ%neﬁgdtn%h%ygdr@ server aut hori zi ng

t he purchase of addjt.i. : loRBEozEdm egdishts swosdd eapgsdiofEinaBoe nodul es.
In additfon, ‘?’H@“"s’gh‘}égn"@hwh%ﬁ%}gﬁang‘eg to tire appl |¢:§ﬁ L&:}m{mdul e being
run on the ClipfiNi coyputyceddablg of Heblei NEREEHT, P HT ‘"'HBF%%' and class files

wi thout the need to replace the entjr i inQ disk® diatdedisksu e her nore, the
20 server catimitgdéo PAEIHE SOPASF "ﬁgﬁétﬂéé) ﬁt@@k F'ﬁ?ﬂg?i ent's dynanjc application
browser usi nﬁﬁw §@£EDIE Gl (648 CRROMO DV Po dkct yandgatriee W24eh Gigdual
application k- gure 1Cill LfSt raée?h@n,tﬁ%gl;m{)% sfdeoliet of the
dynam c appl! itaatmissionsrovesibe Interderadi HEAEY MHresent® i nvention. The dynanic

application browser accor.di Emberition et boderived bylagkided t o run on
t he conpi® er ﬁﬁwtﬁﬂaadllﬁimpgg‘e%gﬁe ?Eﬂ% p sof t war e t hat

he sake of brevi tg, ,tgde
conpri ses thecoﬁ.%g@gBh?wtﬁmthﬂdbﬂcripéﬂl‘d@%& inyerdio PR herein, mpl ement ed
on a client conputer 101. However, any. differences. Bebwaomt Reerartt ware
i npl enent ed on t hneembedimerpMi Ert"s"‘f%ﬁw%lns"fr’%'sg%nparggém th the cljent

conputer 101 will, bawd i bed.| TdedéibpedSun Micisgstgmedimt AV hvent i on
i ncludes a sttﬁrﬂi'eu‘ﬁvﬁodﬁ?é‘%%g@ gr}]gugg::pl icatj ogﬂ(rirpdul.e 1(¢zbri@l (gpal settings
modul e LOG, &g dedeiibed, teradxaipiseindamelydirimeolus b S U TPy B " Fodul'e 110. The
updat e nodul e 110 i ncl udes dat Yess™23n 2006, alte ¢oncat f manager |
14. The b%j ec%ﬂdd'B'P&P&?@‘%H&é@ﬁeﬁb&g‘%ﬁ%ﬁ&gg@.eas handl er Té_maﬁn%ger i 09. The
handl er nmanaggf: | 09ikstpstsRd hr@ byneferhte ddtsanietei Tedary oMTBABEHEY"conput er
in the local conputer. This will be deslcri bed i"“g‘.@aﬁd?ﬁ?ﬁ%ﬂa}lpaﬂ gures
13-15. Each dsidadeacription ¢ proviged a5p8 SRR YR GaInERt AT FY'ar ent appl i cation
modul e (e.g.. applicgtio : bon. AN i ithad thiy ekilt of thelardipa® appl i cation
nodul es can SHE‘P 17 téea#gﬁ%gﬁgﬁgégﬂop can each _use_rrullhi‘pl e da ses

el ther artisan o implement the features of the present lnvention using ot progr.

20 techniques and programming languages.
The present invention may be implemented on a variety of computer

systemns (such as IBM®-compatible computers, workstaions, etc.) equipped with

system, &.8.. Microsoft® Windows® 95/98. A rypical computer

an operating |
ployed, is illustrated in

system of the type in which the present invention can be em

55 schematic view form in Figures 1A and 1B.

The structure of the computer sysiem and that of the computers themselves

in Figures 1A and 1B do not form part of the present invention. [ is understood



10 exclusively or inclusively. The startup nodule t02 control ﬁi]gm 0
initialization of the conputer 101. The present invention can¥ ez%e
or nore application nodules, which are ntn by the dynam c application
browser that conprises the present invention. The application nodule 104
can be any type of- application that nmay need the resources 15 of an object
dat abase manager to retrieve and store objects in an object database. The
updat e nodul e 110 perforns updating of 7ij ects stored in the at |east one
dat abase on the conputer t0l1. The object database nanager 108 nanages the
dat abases. The object database manager 108 controls the functionality of

mul ti pl e databases 116, 117) 118. Each database stores tablegoid@ which
i ncl ude. at othat @@difiatino of 2 stapmre aiHae B%{P%%[s%%e t'é)gﬁﬁlfl@'b 118 store

obj ects 122 (or data) as.el { se0f . t utefN@1 @havhicitthei n table 1

T9 are then REWRRTY W%%af%’ %%?o’?“’%‘r‘% t?ﬁgilege%’h%zo, 121 whi CB al | ow t he

dl ements in ;:Fb%f]sﬁlaﬁlrﬁnrﬁﬁg?wtlpsdﬂmiﬁﬁsb& pefacdds sethe loskeampuiy 78 e

enbodi ment of the present invention, gnl [ one eta(ﬂ(:rlgq Mhe&EaSiSOf a

particul ar chetseyk campuer 9P opreanyiohe CUsT SIPYIHTHE - o TOP SST S 25 an

object is defiped as, for | & Flote nipterf§ iTalsds boeflt ai ned in

the obj eét. ﬁ‘?&J?@Eoﬁﬁgé{t&dﬁ?ﬁ’lﬁtrrgg{lrgggon%%(gnpl ar {/@gnbod_i nt. of the tile

structure of ghlgnetphabasranbsifn GiirsntBg ofdermerirenipaeuch g feapyrys ol 1 g

i ncl udes a database file 0 7 JUN 2004 o]rgge(%[}o?ﬁqn ?JEI%VV”) containing a list of
a

al | tabl es i nhe insergion apepseate WHR RFFATBFEIF M abase 116) 117, 118

includes a tile glass { o (18], e ReskhDinvdntiom isrdepigned to reyomel ic file
nanes to physi cal ﬁefqr@&%tgn%éﬁfelgg% éjﬁe tabl e nanes listed.in the database
tile with phygirpater kystetn whitk d)cludenatdeashpnedieiwark amawsh HHOAI 3! 4 he 5
present invention a global til l.ossar L1 el Ryidh dactsymbol i c
tile nanids fameglientgpmpyer i o @“ﬁ“f@%“%(%’. 1d£ic§1f%@ggﬁﬁﬁtc§glé 119 has

associ ated ther ew iohfufeF1ayr Bhd ndtivdrkaodpuier 100 may be gate 1J), a
tile map (Fi gqipeé\/glwfhalg%ﬁ%{ggﬁdugﬁg index tQCe (Fjgure 1IB‘)F q%drgl_r andom
access tile (JfAFhrgencsmminmeiworkabt daa ginaee Bnmay e SPESERVIR VN such as 10
a hard drive. The table tile i udes i r i @8ertide type or class
permitted in the tREHENERP ‘iggrlgqyaéﬂrgplb%ﬂdgﬁﬁaé eg'ﬂtn%%'gp gend tile nanes of

t he indices is rptpy fdsavti@bis@onmcey wha least ereriepytalevienddti | e map,
and the til eaﬁnrgénbe%hg# Eﬁhyee rLEPndom access tile. The index ti ilﬁ gont ains a list
of obj ect§ | Dse.gsadeybdacd] miuse, DS Rad delk. - PhIEAR 8M8 BEFPH I 1 Hy&E" There is

one i ndex {11 ARl SAEROR, sSF B e 00ick 30 g THuld o, fopyy al o0

i ncl udes the pe of value stored in the index

(e.9., stringgisk BHRYSHritedble GDYDVDNEEPROMYIEBS| bl e Java' "' type), the name of
a nethod (ar procedure) which is cal] Sd by t he gﬂ &5 L g%ﬁgsﬁg _rrgnager 10B
to extract the i ndeonneemd i he spmmier 19 é%(%‘deaab?r@ Pl e 1 ag Fadi cat i ng

e e C mgnigy p 129N H svefd/ophjreoimkand i ndex
val ues (e.g., "Qnﬁ%'cqrgr'qé@ﬁ??%%nﬁg@f 12918 RloBerk 82

er shoul d have a one-to-unr
rel ati onsgi p yirtrfacd 1ET TROmGLErR 425 8f moeorkontriasedd mhay bsirapReciEddR di a
security nunber%, The tile map includes a |isf of %bnix eaL I R§ ARiaci at ed
with tile sizeomputenretwork or data service via a wire or wireléss connection. a '

the connection to a computer network or'data service via the modem 125 and/or

network interface 127 provides two-way communication.

In an exemplary embodiment of the present invention, data can be received
25 by cdmputer 103 via modem 125 or netwark interface 127, entered directly to the
computer 103 via input device 107, or recalled from storage device 113, In

addition, output of the present invention may be displaygd on at least one display



offsets (tile pointer values) in the random access tile. bjects within the
dat abase 25 are stored in a serialized fprmin the random acc@z UUEez@JAd
the file offset indicates the physical |ocation of the serialized oObject.
The tile map al so includes the total size of the random access tile, the
end poi nter val ue .of the random access tile, and the total nunber of

obj ects stored in the random access tile. r aura ~ooa -LI The data tile
i ncl udes the synmbolic nanme for the random access tile and the synbolic
nane: for the tile map. An exanpl e of &n object 122 is illustrated in

Figure 1D. The exenpl ary object 122 of type "person" includes a unique
identitication tield (ID), a tirst name 5 field (FIRST NALQ{EY)W-‘ ‘"E\wl ast nane
field (LAST pWME)L1Sasoredin thgetarageddvicnds. or & B ERHIEE “BPPE-: BBl f or
"person” objects is illustrated,i Fa.cﬂ?f”e E. In addition. the object type
may be any tpeeraal PRIESNOT IRIACE 36 i ded it can be represented as an
array of bytes an?orl%%glgeﬁl drie eRdBdifRWEcfahepiesmeinyBlinst theBYH_Ti gned to the
obj ect. The exenplary table shown in Figure |E {qncl udes ?\Itﬁljse&ﬁ'ig one obj ect
122 10 of t hpluipeednFigegpeA ang 1Bisimalamgieddn 3 B VISP 1St rated in
Figure 1F. The index 120 sorts,.e j b-fb-peee rélaivnghif 19 by, for
exanpl e, 5i t stWReqmpBEE c4 Ravg 2 L&'ﬁ%%r&ggaﬂ??ﬁ&%‘ﬁcgrst%od tha’;ﬂt@%e i ndex
nmay be sorte i r @h teQuigat-servet edatiobjhémta sep@r CIRRUEEBX 120

i ncl udes a Iﬁ%%ﬁﬁ@%“@g‘lﬁéﬁ%ol um and an abject identi Jecsa}jidn?'fhe(l D) col um.
Figure 1F il kogieted easmahipteriéiﬁﬂték\@ﬂiﬁphﬁi‘hi"ﬁBléka'lge‘ilﬁ?u 'Ch 16 stored by

"FIRST NAME," In this cas i i ItiR jcaedn brows®facdording 2 bot h
contain a ti ﬁ%‘?’e’rﬁﬁqé'apf'g'ltggtﬂg‘:\’/pﬁgbﬁﬁtﬁgg%m\gl l?jﬁe)‘%:I “ hen irndex 121 lists both

object IDs i rg?:mgﬁ,,&@mqn.m%ﬁomeampm ifght dicnhedynamis apphigation\ppyser
Referring to Figure 1C) the startup nod Ile 10d2 V\’hiccag g&%ﬁ%&dﬁgp&ﬁ
i nitialipati enrunhinglee edesaponab BRPI PN @@#“Wﬂ?q YW EPOESCT i'bed. The startup
20, modul e 10215, ecUEEh Stk 1, 506, 8 RRh il of B Tsvceriee, Inm, gl obal

i

settings moddFEVE s various parameters for the, oEerﬁti on of the
system For exuiafdathN@ch 8% adst soreaf upetimacsnbsseautioBiaelier 9 17, 118

can he stored in the - global settings. ul e fodul e 102
al so i nt er f acewenfarigvelygiosp;lp ad IH%H-ﬁg&@%ﬁégég&sﬁgmﬁ)ﬁg?ggz@nce,

retrieve, and_store .f b hnd f8veY fdrii@unBiNeRiod AtFahaesrd, 18ingthe 7, 118. The
startup rmdulsgml%fﬁé ﬁ"s‘%iréﬁtnt grfacé:s wi th the update rmcﬂul e 110 \qaﬂathe
updat e npnagesxemplafy mehedsgnday semoelithe presqng INYSRHH, thechigni&ga sei 43R (1 oadi ng

and downl oadi ng objects frama renpte i o bdtBtiodahe network
conput er 100 rgrtheaseé\'qrémhﬂe%j%ﬁ?@#%é‘f.&%%’%{ig?gg“%%ﬁ| 110 my 0 7 JUN

2004 _I1Z_ be cal. 1 adcdicite. (RGuiver ddianakd charges toethe applicatianzat i on
process to up@glléﬁgﬂgx‘: g{lg'sze 116) 117, | 18 wi } h ﬁp%.i nf oEmf‘lE;tSLon that is
transferred fgmegal@beingeum on the client by updating individual Java jects and ¢

files without the need to replace the entire application module. Furthermore, the

ay

20 server can make changes (or updates) to the client’s dynamic application browser

using the same techniques as those modifying the individual application modules.
Figure 1C illustrates an exemplary embodiment of the dynamic application

browser according to the present invention. The dynarnic application browser
according the present invention is adapted 1o run on the computers 100 and 101.

25 For the sake of brevity, the software that comprises the present invention will be
described only as it is implemented on a client cornputer 101. However, any
differences between the software implemented on the neg’work computer 100 as

compared with the client computer 101 will be described.



conputer. Alternatively, the update nodule 1 t0O may 6e called by the .
application nodule 104 to update the databases 11G 117, 118 [b7p Jihk 208éal
(executing) 5 conputer with information created by the application. The
updat e nodul e 11D conmuni cates avith the object database manager 108 via
dat abase gateway |- 127 Dat abase gateway 112 serves as an interface between
t he dat abase manager;tnd the update nodule |10 so that the update nodul e
11D can transfer new objects received fg.omrenote conputers to the 10
appropriate tables stored in the databases, (n particular, the database
gateway |12 is able to convert the instructions to and fromtheqd;l'%date
nodule | 10O into comands. whi -ah GFSh ARdulby02,hen applicatian e ager 10%$
as well as the up %re%gm%;!@?d@“ﬁ?y?ﬁi sﬁl\skva , 1Y a di {)é%@nt dﬁt gbase is
used with thqoaraeggm stfiNg@nhoduly 106e ag obiecigpta asy Franagepd EBiHect i vi ty
(JDBC) conpliant database |S such an MER] y necessary
to change or muxolgridh tThe uaﬁ%t%*&é@egz? M%ﬁ%ﬁ?dgyﬁé%eﬂigbgg?gg# eway which

can interface with the Qarabdie AAndki 0Fintludes ahdpdigl ment of the
present i nveﬁ'l’évI fMapyRsT 32%@2%@%& %[\z/‘vay_ 112@au,t orr?ti cal Igl ‘?@'t ects the type
of databgse %ﬁ%&tlﬁi tToe ihkndhrdnanagerd0P & yshdta iRERl deR FERYeY §°0hd from the
1

updat e nodul e | into comands, whi ch are. idYednb@ glat abase
manager 108 egother qompsiter b thg Aeral TPV ﬁﬁ%}lﬁégﬁ%ifb?ﬁgmstgpt up nodul e 102

has conpl et ed..t he jnidi ahirzalde NEOSEST 1®toreisporele npaiferent application s
transferred ?ngtﬁﬁs %H. gg‘fhlz%rrt\d nmodul e 104 whi ch can cqmuni cate with any of
the gl obal sehédunoe.grpahplicatibasnodulecl04hj AbRrnaiiehh ﬁ&ﬂl&i‘”"f‘os, andl or the

.~ update nodule 110, to run its spearltic, I i dmasé@ignhes of
application rmefiwlessa gharg H‘EI*E‘HE%‘%‘?‘?@%}?C'@%%E%‘{%% lt'? ai ni ng prograns,

el ectron co [y, tinance applications, and any other
appl i catiotcjn vﬁ%@%ﬁﬁayﬂgg% tﬁe resour ces of g%n rgobri lﬁ'ﬁ}'l dat al?&sl%l_rmnager to
an

retrieve and st or eTheistarup snadilecl2 6BRIERY thy AR FAYP SHAR on,

application can i ~ ~ JUN 2p04 i RatidifAbeules diblich dkd Burvi a t he

updat e nanageFheIABSENHINEEHE™ & dgl?lél(a:gf)b/ge&: ﬂ%‘grahgt fon to and froma renote

| ocat i on, suc@, @ i Rdmi4asTRhGon oaeksahat ceqprss the pieseetUBYenfigl-od ARt i on, t est
a

scores, applicatioh updates, usage statistics . cus [ I .o, and/ or
addi ti onal apgiplicattonomodutsdlfdcsn §¢ apoRPF BEQpﬁ??é‘PEZﬁ?a&%ﬁEF%dqu{hg r%af“]lc%st rat es

an exenplary process perfor t he: { dfte BBELEE & dDébjedt dasbasp 226, the
gl obal vad i ab&'e%'I 93’3@‘ ﬁﬁﬁlﬁg%ﬁ?gnég?/mﬁgegébglm vq?i ajgl e is a setting, value) or
resource (i.eThe gpdaf MEGIS RI0psRfodtas agitating oferivicts siored ethe ACIERF BY€ one or

mul tiple nodules 1n the dynam c; li.cati r i ' se gl obal

val ues are usdatahase @U%Gﬂfﬂpt“ﬁél%?‘%Dbﬂ%édﬁéﬁﬁgemgﬁgérp}q%c@t| %\ﬂg'r p\ger
(e.g., in the st ar bbr 108 cOREES gRrfyndionalithef multiptsat i ons to
be predeterm ﬂé&“?ﬂcﬁﬁé&bﬁc%ﬁ%&éﬁ%%%sr m)(;ul es of tF_e brcg‘lvﬁrr can | ocate
the various dahahases6aslHalB. Each ddtdvesstorentapler & B Wish b M cat i on,

e.g., Internet addresses of repote t St r
initiali2Png tnsexdRGpl. v idg@ED 5 }@OQFZpﬁE%Eré ?ﬂétg&%ﬁ??gﬁggabase 116
associ ated W t Iy I ity dadie foark deatuset taregeatssoneis | ocat i on
of the speci tf"'l(:%"%gl{igogaastgﬂelfl?izﬁfét%r ed in the, gl ob lﬁ Stti n s.lm)dul e 106.
In the enbodi nwgre indices ¢20, 121 iwmkeaibnfttbﬁ?iemﬁ@w%‘ﬂg ’;‘ &ﬂé’egbsbﬁ cation
nodul e avail able for execution. |t i 1.t bdnbio® fonlyén § nary
artisan ro i mieeEsEAt AGRrdgiede Rt ﬂ'?‘h‘i'x“iﬁ’#ﬂ‘Sﬁm&m"%; Iﬁ%b%énkiﬂlgn oshn“e ?gﬁ i cation,
and to then Pr@ tohﬁJ&E df%%arﬂcﬁla?@l'aﬁ?taﬁﬂiﬁmpcpld csbglomblee/ Fhee'tyResiof es t o
run. In an altéfnattve 20 ‘enbodi ment of the present invention, all of the
avai | abl eysdat ainasbfet Brdefihecast fod esarople.ribe SBERIE i tigdsconringd iU B%se i s scored
in the global settings nodule 106. In step 230, the update nodule 110 sends
and receives dW®bts to and froma renote |Ipcation, e,qg" the network
conputer 100 or ot kgt ﬁ;iﬁfflt {(ReFRI LR ex Bl aryeenbodicteatiof/the fite t@ehet &f or

-l nternet connecti on. uF e nt:w objects received -.,ﬁEe g‘.ﬁ’d?h a%éas?‘ﬁﬂ:’“” e 110
ate then inst ahb databasest HG, ApbridBr iFattedaihassbibe | o 48 95405 g 0 the
application nodule in step 232. In step 234) the default or the selected
application



nodul e 104 is |loaded by initiating a standard setup protocol sych as :
initializing the v nodel, view, and controller for Che appli caﬂi?odUlthﬂﬂQe

| 04. O 7 JUN 2p04 -14 Figure 3 illustrates an exenplary flowhatt for the
update step 230 of Figure 2. In step 336, a database gateway 112 is
accessed to interface wth the object database nanager 108. The | ocation of
t he database gateway 112 is stored as a gl obal variable in the gl obal
settings nodule 106 in step 338. In step 340, the 5 startup nodule ID2
verities that update support is enabl edl0-1f update support is not enabl ed
(e. g.) no network connection is present)) the update process is skipped in
step 347. |f, however, update support is enabled, a |login pronpt is created
and di spl ayed £ 0425 ednehink BGis! Stcall rathley invitteedatabases tlapddHon. ga¢h st ep 344 the
user enters a'usér nane and password, For e>S<r ng%je vt/g(l) 'ﬁidh‘ﬁnﬁéﬂ%ﬂ stored in
atile in stepamtse |16 N stigtiududsaadile plossgy B‘F BHe 8 MREUSEr T n step 348
to informthe user, t he St . At Be BbRCEEHEE Hstadith theso to
prevent the UWW‘FEJH? ?Weﬁk?ﬁ%’igﬁg@ebﬁﬁei@é 'eﬁfhas st opped Q&erati ng
properly due g flenRofigptygiealdite aymeshuireh digrmakes uperdieeniglithee, 1 n step

350, the user information is sent to the netwrk co if ieMdpe client
conput er . 5 The pres¢nninvientiasrgoglpeal f‘iﬂ)ﬁj"%ﬁ&yﬁﬁﬁ{%%%@@%}%P#@Fhaﬁ sends 15 back

a message i ndicati t e authentication was successful. In
o L S ARGk 196, 9L 11 |

addition, if rcation Is successful, new obj ecéﬁ V\/:&i cg. went
desi gnated to be eggdaaged]dpiswsmniattdherewitrcoieplatite FuRdDpAMR W ariy, in

re

tabl es containing any transpqort cell |iar rd1 Pl e 1RY Adtah respect to
Fi gures 13- 16)Figaree! %HEH&BZE’EF? éme{ﬁatsﬁ%'{r?ﬂﬁ%gtqloﬁﬂ%vas u\rjlvsuccessful, an

- error nessage A@D&eﬁggsgtmd(gm:)qﬁm sHivap| sy eoret ontalvecondable roediem suRhis) . The
user may 6e pronpted again or the program may shut down. Upon conpletion of
the aut hewgti cattapddrved Thedable file ioeludesanfprRabigh sy a5 e Wﬂ%ore‘gisgange of
obj eccs, the status, wi ndow i s i | fe 9h@Es fale t he startup
modul e veriti Srigsy ""c‘ﬁ'ét B’d5tdé5%glr&%§%§!§&\kgﬂsee@3%gfﬁdeﬁgesuccessf ully. If yes,
the update pr C*ﬁ'f‘?é SREGeH Wil R8BS a sphiindic wame forghe B reaps @hd MEdiRge i s
created and displayed to the user in step 356. Figure 4 illustrates an
exenpl ary net hmahefof thepandast acas§ fihe instal |l step 232 of Figure 2.' In step

4d0, the startup oyl BHS M biotjdie IDKsbiceadtoMich the Thi@xwalses he
updat e manager 1120‘?’8' glé(tl‘l?efwgny ne; v obtjhects have bee UN 2004 -15

n 7
recei ved f§ om gfie idled. hehere ame irdonpilst ureased fopeach dndex é’ﬁéh?gf%bq%f Tﬁ? ansport
cell lists fromstep 350. If no new objects.ar imgkal |
procedure is siRfexfila alsp inclydss ﬁ%ﬁ&sﬁ ‘Fa,méh@%éi\s?'e"%, [ﬁ? %?g?g&rlmee %Sek\?vd :l)mbj ects
present, a stq&a%}@%fﬂ&%%qmg'é%;&&?@t&ﬁpémﬁs&wavim typepthet Gmenkh t he
0 €

installation ew obj ects in the database is 5 begun {1@3 tep 466. An
exenpl ary i nstmbthed {coprogedoelduhich issalrdsyr the alieclidpiabise OsHae | gur es

15A- 15C, below. After.the ins}allati : b Fcaking svhedemheted in
step 466, the ‘?"f‘i@?‘éﬁ? H‘LdF’b?‘FIF%}rﬁ@ e'%%?ﬁﬁ%béﬁp%ggg\?gﬁnﬁﬁﬂ% the changes to

©disk in sh@p ARG onklo-Bhe Rlidhshif eewshabjests and thdex valuasderBvedogidtl i n step
: een

472, the startup nodule 102 verities that the install has b
conpl et ed 10 ssecumityshmbeyshopld hayrea prsie=anf ""B"r“l?gﬂ}ﬁm’vé‘hfﬁkﬁggg%éetgsﬁ%gonpl et ed

Thetall ‘S'r oot BHoRShf R s 6a keurkP RufiiR 10 Step 474, @ herwi se, if the
N The file map includes a list of object IDs associated with file size and file
offsets (file pointer values) in the random access file. Objects within the database
25 are stored in a serialized form in the random access file and the file offset indicates
the physical location of the scriali.zed object. The file map also includes the total
size of the random access file, the end pointer value of tpe random access file, and

L
the total number of objects stored in the random access file.



not conpl ete successfully, an error is reported to the startup nodule 102
on step 476. Figure 5 illustrates an exenpl ary enbodi nent of pEF‘EH{angd
actions 15 nodule 234 of Figure 2. In step 578, a table from Uhe "dat abase
is retrieved fromwhich contains a list of actions that are to be perforned
by the autol oad actions nodul e 234. Actions are defined, for exanple, as
procedures instructing the dynam c application browser to performa

speci fic cask, such as, start an application nodule, create a new database,
or nodit~ the structure of an existing dat abase. In the table, each
action contains a priority value. In step 580, the actions are sorted in

order of priority so as to performthe actio L th the hi LLOrity
first and the actitm dNatfHEtﬂﬁé‘dPﬁ)Wé§?lmlb?li“d'}a[“F3mY\%§fa"gﬂ‘§ ag%&?ﬁﬁﬂe ‘T‘ﬁ step

S82 the sutol oag action d.verjties to see if there are actions to
perform by re?ygﬁ’@ﬁ‘épﬂﬁe E"%‘ieurrlllfgﬁdp\?\hi ch represents the total nunmber of
actions in the tabigenpledtdncabiat 122 istlaptrgzgin FigurHd. cOUMEMPAial s t he

total nunber of actions that have been perfar . l.g@d actions
modul e 234 i sobjentP2oERPE NP '@M?S?Pﬁ'ﬂh‘%ﬁﬁ‘i@rﬁﬁ%“ ?mﬁ@d}(@‘sgﬁgﬁg’?’he t ot al

nunber oP, act o | T NAMEY, aed mexde feedd (AGE}. s
eval uated t o gg?iﬁmthgﬁgﬁﬁgﬂo;(ﬁsj s a c)o_ndi,'ti OP%Ih H?.? JUN 2004
1G action in AheRarPR6of Atabhnidr ' pevseal’ objeets srillugragy in Figush i pedivony )y o

be perfornmed based on the occurrence.of cert ai {15 canf B 4ge, an
action nay onthe Ohﬁém%meégﬁé?)f SPHATIARte | Iak%slrbr{o‘%"&gie%ﬁ perﬁ‘eg‘;&?réeﬁgé in the

past. That is,_fo RBvAEd tQ8n REve damidue objett iDnassizeedatoribev dat abase
and woul d be nar{‘e%réa?s%g?glelg?néﬁ !

, e 5 database alread e>ﬁi st ed. l:‘I.n Z.giji tion, an
" action can br gsjeqdiThe@rahplagsehle srewnhia ﬁz%lﬁﬂﬂ“@&és?}reﬁ%mb‘f Ieke or any
other condition which gan be, eval uat ed CRR inBaplean. vieue. | f
the curr Bt aeﬂhﬁnp?’é"%cﬁpeco‘ﬁﬁf’ﬁ”?ﬂi%% %"ﬁg%‘tﬁg 'gggulﬁgﬂneq?? pgformed in step
588. Qrherw s de*ﬁ&?&ﬁ@a&ﬂ SiNthé SbjeutaIntaé eblel I 9lye forESoTple S its g neBAI t i on
eval uates to true en the action is perfornmed in steg 588 a?r%rﬁgl%lw se in 10
seep 593 the Geldnt@fcoussei ity endersiogd thak e AEX SRRy ReOMPE PR ANGP ep 5$2.
After the action is perfo ML 15t AdrhdhPalOebilren 2kPan

det erm nes mé@%ﬁ"ﬁ@%ﬁ{% gﬂ(}t'?‘%%plczraggqtme an obj ect which represents an
appl i cation ”ng&ﬁdérﬁiﬁcatid‘n (IDecohrhi. ORigareckRt iddstiatesdpeemexamalanyindex an

licati le 104, th lication,npdul e is. i 596 d
The. st artdp moaUMbichds Koo FUCHENAMIE BB aecor s e whlpiear on” "
modul e 104 inafg %%g biiRQ lﬁf?l”?ih:%@ AR @i hivengpp siRavdlen the indexcount er i s

IPSPEp 2 bR Fop

increnented | e procedure returns to step 582,

] ep | f }he
obj ect creat eq2pyists h6thasbidcotDs in et mme50w comespordingtohp firt Ene nMathe startup

nodul e 1 02 determ nes whether or _nqgt the actioo an. med in
parall el with addi Referdang RdpEHRdC: a‘ﬁéfa“fig,’““FH‘S%?&’&E“@S“&@%% 102 20

det er mi nes \Whet.hek [ o9 866 SDAWill nowdR| deseribbdie Thx gammip on of any
addi ti onal act‘?'g‘ﬁhz&ﬁ%ﬂ;lp@jﬁg&ng%n%l etion of the present action. If the action

' can be pegyf or nRsHulen] Qs abrinetteduiot the globarseitiogs mernly Hn Theee!phab s8UREe ret ur ns
to step 582 imediately,. OQtherw se, the pro LE WA [ epepl02 for
the conpl et i ormesule P 'éﬁ‘?"%?ﬁ farbwgp@n}cgfsﬂfoﬁ&%}# %Hé\?be‘roﬁgégtégSFIg?gur es 6-12
|| lustrate exciphiey RRaaAbl OMde Oiridus GudBisarse | Mmriagean bogoied iFilgure 1. In
an exenpl ary enbodi

ment of the present invention) the object databases 116,
117, 118 are gistalisaningstmodalel i6erThe S@BPE&PQ%““'FE%%F&?IE%ES Wﬁ‘i‘.gﬁeﬁ%{"fés
gﬁjn 2%? 2 the da&a?a%gsseerﬁan]éé& 108 3 refirie VoSS! D st TiEhb Hthe Qbridudangi ng

25 databases 116, 117, 118. The startup module 102 also interfaces with the update
module 110 via the update manager 114. The update module 110 assists the
system in uploading and downloading objects from a remote computer, i.e., either

the network computer 100 or a elient computer 101, The update module 110 may



U7 JUN Z004 -17 stored therein as required. To ensure the efticiem
operation of the browser and the associated application accordinf 1 JUNOn4
present invention, the database used in the present invention is designed
to be | ess conplex than conventional rel ational databases. That is, instead
of forcing data froman application into relational 5 rows, objects are
stored as created, and placed into tables. This efticiency allows for the
fast and easy operation of the database as well as its portability with

mul tiple application nodules 100.. Jn addition, the | ess conplex and faster
dat abase of the present-invention uses |ess resources than a conventi onal
dat abase, thereby providing nore available resources for the application
nodul es. Since 10 typical personal coqputers have |imted resources

avail able to run JavaT"' applications,“the efticiency of the database of
the present invention allows for sophisticated data access in the | ow

resource envir drraied byohe SarPemEQRA0? GERP ML ﬁftiali%%&lc%&% ufp;?hnecz d ons of tho
ude

dat abase manag i rates on the, database i'nc e ability to
i nsert an obj e??'a'%%rytlggl'tlﬁgqéglvﬁ AL grarpiian L 1f franglerred feomenegker (or 15 repl ace)

an object in temputr-ablesm ivetyh che ajpiak: infolfuld 00 Y bd @NQ b9 RHe G5iSaihs OM t he

dat abase, and tfag,@feld del, ' front the database. The format
20ld b B BERELE16% Py

of the database, particdlar Focah5FEUI®  and obj ect | Ds

Within those tSBTRIEr Withigformation wseateth by s applivatbns peed of the browser,
appl i cati ons whi ch Thalipdé mbda® 106 QWSRFicarR Nk ' anabdl addition, the
format of the g&tvzlabdasg all ows the 6ral\'}\%er t%@gtgggﬁf?ag%%gﬁmée.r That is, for
exanpl e, since 0Ob]ECres) FeViel dalapbaeaaeway Ihdseagsisiayinedded. nodi fi ed) and
(rjelrm;/eg, appl i Ebﬁf‘}yjemgsda(m%haemﬁngl emhdl thd @gzau; .Iagju@nmt ;ﬁq%tl,)ihgnﬁj)mcatn blef addedb

el eted, or no . .. I n_addition e browser itself can be
nodi tied by sinpl g/celia%%lﬂng,SQ?r?)egiyqrb{flugafewﬁ? Fr%l’%l"i*ﬁ@'“ﬂ&'ﬁ?fsé%fhg fromtabl es
within a d8t ab%ReEPriate frhlys slewsd inghe dutigsdso frrpatticwdr, hb@uBak ghaag 18l | ows for

efficient and ig@8yto2enva®iht WahES:idd ey &L PR | i programers to.pl ace
objects into th ein thei tr ori glﬂ%‘fpla%%%"a‘lf% @%P”m (wi thout having to

e dat abas
convert the ob‘i°5'ﬂ’€agf" g‘%? Yt Hidersgae Ry thedpeabags managerol§® eswallande  dat abases such as

breaki ng the obfischeiuleni® AuHBIHUS 2 eiitebR uRIhd:Ys LMRGH PRy 1 0 7 JUN
esent invention, changes nade

2004 -18 Accor;gi tQ.o mapdi nent. of the pr .

to the dat abas'guegt?’g' (?‘lg'r'gl[% Jre%l‘?adegﬁtagﬁiﬁg?@ﬁ“f’v (?[EB%PWW“’W hen are made on
di sk. Thi 83 pr d¥sidean §Qeseerbd. i it gyt measagtoeang bepeaiabaggasstat e i n the event
of an error. Bwi 19E R make changes to the databases 116, 117,
118 per rranentEihs g cal ﬁgg%(%%m%g?%y%@L%r’%’f’%@%ﬁ'ﬁ‘e&wgd’a‘ﬁwer dberse changes
made to the d4fAFHRRE eqpbedimepyof the prgntjafension. tredaisbage tdzemeier manent is cal | ed
rol | back. A f aubheieally devects tnymRior d6ast@habass n.fm@éoqgefnslhg the ability to

nodi fy, del et %str&(ionrs@otr' eve ObLf}éts in a database based on a condition. For
exanpl e, a user G applt AT 5 HPdRE Fodis HO inp oermends which zrebj ect s i n a dat abase
that are # deundetstapd by thedaphmcreinegeriosaswelbds e upddeaiidint i@n, it may be

desirabl e to nodi f i objects which contain a specific field
havi ng a specific d\%eﬁﬁeeﬁa?%g&ggl@t 'I'eaS "°r[r'lt§§fefl§’,°"5[f‘?ﬁmf'@tﬂ’?°é§§éf‘BS/ condi tion
Functions ar e “UPEELICORIShrankiermd desntappligatiof mbdue 10bjveie cahS Not readi |y

avai |l abl e to tdwenuaipgd Wiztednk @ hOF oldISER; e ki he,_decision is nmade to
nodi fy or del &lgn%etl?garo%j egt 0 grset g?ggzr)nto)?%qltué‘..E,H%r?}egfé%feary enbodi nent of
1S.i npl enent at T ORS O 49RL 4 upda rgrde HP o s srstjBeieppiisaiionf ul | y bel ow. Fi gur e
6A i |1 ust¥at eBxaowles nydiciioembdull 104 MR1NGSEL eRBIHEH] Ot i onal iry of the
dat abase 116-$m%r§magl§: gﬁégubase‘ rrangﬁerh 108 according to the present
invention. In step b202, a CONHERETS iedrapligatiope anglgmeaher dat abase nmanager
108 i ndi cat i nipplidadan vhith sy eet thi Gscuedd® ar Gb50r da@Bhsd tdnggepoPar ticul ar table of
a particul ar R@edaha S(e.g . the database .corresponding to the

appl i cation nodul e rgﬁ%i@br%gé £ éﬂ(ra?t%és'-"t ?fbad%ﬂ%ﬁ?ﬂ?[icgn"éé%_ In step 6204, a
uni que object 1D is created which identifies the :opject to be inserted.
After the objece IDis created, the object IDis inserted into the object.
In an exenpl ary enbodi rent of the present invention, object 1Ds are
assigned sequentially such that the first object placed into the 25

dat abase is given the ID of 1. This object 1D is increnented by one for
each new object inserted into the database. In this way, each object wll
have a unique I D since once an object IDis assigned to an object, that
object IDis never used for another object in the sane database again.

0 ~ JUN 2004
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-19 To prevent nmultiple applications or multiple requests fro?%changing:the
sane object at the sane tine) it may be necessary to place a | ZKJLW 2@{
specit7ed object. A lock is necessary whenever a user or application hes
to save a retrieved object in the database. For exanple, two applications
(or processes) 5 running at the sane tine may cry to nodify the same object
at the sane tine. Therefore, in step 620G t he dat abase nanager 108
evaluates a flag contained in the table 119 which identities whether or not
a lock is required to be placed on an oﬁ?gct of the table to prevent

si mul t aneous access to abjeUs of the table. If a lock is required, then in
step 6208 the object is locked. If a lock is not 10 required or after the

conpl etion of the | ocking s i ..e. I locked), the
obj ect dat aba ﬂﬂﬁﬁ'ﬁg‘@?*“%ﬁ‘gaﬁg}ﬁ Y'@éhet%E?E%E%hj] g&g@%@g@%@' IJi'%ﬁsweér)t ed into
the tabl e mat GR@SmidvR 16 ARd A6 0RMBRtodaNE sidh Btfepex@ple, pidodt requete, has a
flag which indicates the class (or type), of object that is allowed to be

i nserted into prbduct WEIT@AtoN; 195hEcOES aRBYEANIOR HRAAESS pRSAES SIAISHF S SUSIABST £ of
exanmple, the structure, fi : 19 j o £ fgned in the
object. If the'"%’ﬁ'rﬁtg s ﬂ%%ﬁ%‘gglgnﬁggpl#g?%ﬁ?%%%%Rggbré{i&?lgfe?s in step 6212,
the inserts obj ect [pigeedillustraes Sosxemblagdpraceds panfoemedby thestastgp modulgener at ed.

| f, however, the object _type tches the typ 1o by .the.table, then in
step 6214) thelﬂabjléé&epaa@asg%sgg%aﬁ%@&ﬁ ai"b‘@%’&&egrrﬁ\é\ﬁgaji‘%nfﬂ‘é'sﬁabl e is set
to 20 perfor msléﬁ‘ﬁlgy%e @F‘%HR& @t HefkhedictSdahal far RatRrendd@sent i ng

previ ous versions-of tables to prevent corruption of the data. |f backups
are to be per foemedultinle mbiwes iabiheedynemisrepplivatiombrwpsr Hwedbrse globd begun in

step 6218 in which the table is copieg.i i . t ek e backup
procedure, or Y#“elg i1 "ls'éctﬁ'ém"ig@’%éqe L@%P 99’8?5@*‘5@% %%gl%%{%nbﬂer&gsgrr f%é'r‘réndi,hgt he

obj ect isig herhtﬂvﬁjpgil'@i&dﬁr@),dﬂ i$ lkeoREsapt tae theyf Sovagarang 86 pederechineds wath ths a hard
drive, an optical drive) a virtual drive) or any, ocher nedia ﬁhich can be

: | ) y, och
used to store hnyariousmadyles gk beowser wap Igsaahe Yeriout dagas @B #Fhe obj ect
i s indexed acc&o%gg%r}&rgaﬂﬁgqgmellgggign‘néé%gqrgﬁgﬂcam?geggs dilehBeat step 6220,

For exanple, if an obj’ect s a first ist name field, and the
0 7 JUN 2004 -@npusded. elni sopl 228 esfweaimifisiding tnhgloba! varisbles dnisteh236idhg ast nane

field, than the abject. database.nmanager |08 w l.l inde n ject in
the "I ast nanesPeF‘ﬁHg%‘aWeiﬁasf%fﬂ .w'gh"f des ﬁ?ﬂﬂi"‘%’oﬂgg’ Ul{eg?]%%ge he obj ect
by instruggi ngint R a6 FIAS SetiBD a88Hasd O it Sror@dn et Flobal fdingk amkduleane field
in the appropriate |last nanme i ndex which 5 woul d thep identlfﬁ t he obj ect

I D which is sctifednithe erhodirpgse eurrsatly dpplementesithees isio8ly H§SRRIFAIN st ep 6220,
the object data e n .08 ..che if Aot ifdhParBh For e i ndi ces
for the parti cW?@"ﬁe ?@F@gi?%eé LZ'BSIEZEE.?WWHZ%?SIKP %rntntﬁ]rgl obj E(lact i[s i ndexed
for that parti pafiéfent tag¥estm inteaporGRIZOmomEthan grecppidrtiore anétpthens for each
i ndex. Wen all indices have bggn updated with.the new olahgﬁt fhe insert

n Erhauve

d h
obj ect 10 procR@mPEUE s dstiet d applicapuphegss gesires o run. |

20  embodiment of the present invention, all of the available databases are located and

the location of each database is stored in the global settings module 106. In step
230, the update module 110 sends and receives objects to and from a remote
location. ¢.g., the network computer 100 or othef tlient cornputer 101, connected
via a network or Internet connection. The new objects received by the update

25 module 110 are then installed in the appropriate database corresponding to the
application module in siep 232. In step 234, the default or the selected application
module 104 is [oaded by initiating a standard setup ;irumf:ol such as initializing the

H
model, view, and controller for the application module 104.



Figures 19A-19C illustrate an exenplary enbodi nent of the wite tu)?dJJHN 2004
step 6216 of Figure 6A. Wth respect to Figure 19A, an object is witten to
a random access tile by first extracting the object ID fromthe object in
step 19963. The object ID and the object itself are sent to the object

dat abase manager 108 so 15 that the object database nmanager 108 can verity
chat the object I D does” not already exist in the designated database in
step 19964. In step 19965, it is determned if the object IDis unique. if
so, in step 19966) an entry is created ija.the table file map for the table
associared wth the object. If the object IDis not unique, then an error
is reported in step 19990 and the insert tails. 20 As nentioned above, the
functionality of t - 6, 117, 118,
i ncl ude the abil i Aﬁ%@g Engﬁ%ﬁgtﬁg%g%gﬁ%g;’?ﬁ%ﬁ@g?gﬁggggﬁa?%aﬁrrp%rs?roici]ry and/ or
permanent|y. TRigileey eJm sepridssa dnabasd gakawgy tid2 ishscasaddointertase sdthtthd e, a
buffer is used to score a subseob%':i n of A he.[ﬁogt nts of th][el r.andom access
tile in menoryolieskpgakass manager,l eﬁ“ﬂ‘%ﬂ?", ok e 'ﬁgliaé%gat?»gays GrE¥FH menory
25 in its appr ' i ' : 18l ng4enihe are
verified as bei&ﬁ{gﬁ@%&%@%ﬁg1'11;?%6@%%\&]%%%@3“00?51{:r}gﬂﬁuﬁiﬁsa?@ Sﬁ%en stored in

t he randons acceatupfmédule H2l wdtiogthatupdax spppnds wwobltdnifuupdpte seppprt iThus, al |

changes to the random access tile are made at ane ti the. fer in
the commit pr o’t‘,‘{-’f§§g’?‘ldn(%§n'"eﬂ‘?"é"??fgt”?%"m“ds 9"’%‘1'] .%ﬁg@g%}%ﬁ%&%%l lrél{j of the
present inventj,Qfep 1] 9€ thowave®, Wdadisespofli i etbley, i Dyin@ompnidensardasss file
W thout storing themt7rst in the buffer. The use of buffers not only

ensures the refispimiedite g ugr of He o BrRGUJP SER At I B8R 4B USET EYSE3n speed

up Lhe acoess LiCPRukegyl fBilahd BELERBKOWHRRIES QB es g MadpgC eSS

fife. In additron, another type o tterlng provi des the advantage of fast
access of 1@ny Abjsastpandhiadisplsyed tarhe czaripbey 34&orinfouh ty user othedatiugan be
anticipated by the application ule ! 04 prior. to.the act trieving
and it can be BW‘QEEEPP%P@YFQ”WLFP%E? ‘?W“‘é"d'&l_fhgi”aﬁ)tm& fhén?‘"fgo[%ﬁ#ﬁ% r?%mto t he
tile map correﬁgﬁmhwoﬁhﬁingamgm AGLBSRe pdrdrdal del calted o9 shemdeet 0 t he

|

butter are score a menory as a 10 transaction vector, so that each of
the changes tomodule mstep 33hithe useminfsemationds SEHIP the NeWeLOMmPYIEr Hafor e
commtting the ince the t4 i ; i 141 S
called) then i ﬁ“et“ﬁﬁ"qée'aﬁ'?”’c)fhg’e“rew B%@Q@%rz@p%gﬁgﬂgﬁggem!ﬂsueer;a%gggéa&r?él realized
to be inNCQErechackiaméssageitdicalitg @hahenorinot the aithengicdtive Wastsyaeessb. dme tile map
“to its original contents (before thepharlgeg bg. rel oa in?c} he a% fromthe
file map or 153dgitans pfahe Ehenticatigr iHUPFESTERBEY PYIBSHABICE 8/6T% CSEPEYT Fal

condi tion by r j SHRRE ahd phdieIEAyANS BBlek eAnuigigg Or . Fi gure
19B il lustrat egé[g%ﬁé%g%%}g?gh@ﬁ%gﬁ% ment  of tﬁer crea_)fle afile mapgentry for
the object st epnyl@fE@roteliHisgudescdbedAelodnwish espeeopBigurenl Jtagreof bytes is

created fromthe object.(e. by. usin nyent i Lal i zation
20 techni ques) F"Clhﬁ"éf?’eéf%Q%gé,“"f*gnﬁ'ﬁen%g%\égﬁ' SJ? Q@%rzr{é%g%ztlﬁé&ggalrmgy is

cal cul at edp | nasd @BpidRA {6 theas&rt(Adtishdwn) N tTHE ubet ey Heginerdpted1again orethe esent s t he
fife index for the first byte of tree space in the randomﬂ&cesstlje | ar ge

enough to accoRfRER @3y seutdpvay Uppn porpigtion|of the aufenipgiion ai daiiieffer val ue
determ ned in ?ﬁeec%néatgzs%% &e%&g{ggg ditufelde. hé LS Bihdobs fdrfdved 804§ the
e ep I's 25 an

poi nter val ue scor In's rked as "Insert" pointer in
the tile map. BS2stegep BAHY stving rodduhgesrifies thaethe bpdatenprpeasswhvgged i n t he

t ti tor. Fi 19C j || ust | | i f th
hoert obj ect - FHPBEERSASERRDY. (b Bt Rtk BRI o % LIRS S o, ©
“the obj ecls i S oRBF fndlshgid e and @splaydth ROQr i fep 356.

Figure 4 illustrates an exemplary method for performing the install step

232 of Figure 2. In siep 460, the startup module 102 chicks with the updare

module 110 via the update manager 114 (o see if any ne{w objects have been



an array of bytes. In step 199(9, a start pointer for the objedj?iguw 2004
retrieved fromthe tile nmap by evaluating the available tree space. I'n g%ep
19970, the buffer is traversed to the appropriate pointer value where the
new object wll be stored, In step 19971, the object is stored in the
buffer and then after a. commt is called, in 5 the random access tile. In
step 19972, after a commt, it is determned if the buffer currently in
menory is the buffer that was just nodified. If so, then in step 19973) the
buffer is renmoved (or restored) fromthel3random access tile to keep the
contents of the buffer current. In an alternate enbodi nrent of the present
invention, nmultiple buffers nay be used to story contents of random access
tiles. 10 Fi gyp&iRd ftdm Hﬁ?l $tahe Rnfoie EoRgiERraviy tendotingeoaf trafspameell e xi ng
step 6220 of Figure 6A, To index an object, ﬁn_ingex procedyte i s perforned
whi ch uses t heframisiep 35Gn i norwoahiees are prepeqt.dheiostg PBOCFW&@‘FFPF?]HM 120,

121 inthe t ablte%l ! l'ﬂw-%?ér; hh%”:l BE new Gﬁie&t?ﬁ%ﬁ'ﬁ,%&thﬂ@w%gg i%)lﬁisﬁl_ﬁﬂréded to

i nsert an entrsy Nnto one o € 1 ndices ‘assoclated with a ta e in a
dat abase and tisehqmenibtar a4pas sedntdlatitmof b8 new wbjecte i theldadbast fie obj ect

and the object ID,  which are to be indexed. A nmethod, or .procedure (stored
or refererted YeBUR HeSlsmIREx A8 preymplary H@?ﬁﬁf%&"%ﬁ”? ﬁsedeéf)']ﬂge)e tw@or%%f éai n an

i ndex val ue attosﬁi%&esﬁ?s%‘?isgmeﬁﬁ.nﬂ%r mg‘ﬁdéﬁuﬁfvnrmmmobjmﬁk dongplaeal ue used

by the index to sore the objects of tht: table. Far exanple) the index may
sort on the i nidesep\gbutae drstalagon ia stade pyrmansne by commighng Wie sbanzes @ dgkdi ti on.
the i ndex may 20 sor nth e of creaati Uhj di scussed
above, an inde¥® sfﬁBy%Be?EF%@l?gg%"ﬁtg{ﬁ%vmggwt'%%m%g?&agn@tlgglgs\g? 249 ds Wit hin
or relating togifif REIURCI02 YoFicies thbehé idaN pratkdige hss beet corepleddi n st ep 623U,
a search is perforned on the existing contents of the ir]ge%(rﬁg ﬁleterm' ne if
t he i ndex!@al osuctessfully.e Habe {Reiahl @rreedufe 2Hehas pprncompitecssuscasiuliniie done by
any appropriate, th I a BkDARN ZansS Gt broyurbesrgrd. |f

t he i ndex val u@sﬂﬁaﬂcg‘g‘féﬁgﬁp‘?@g?ﬁ“ﬁeﬁ“ét@%&%ﬁ%, tie ﬁe&robjgct 1D is
inserted next ad chimpler suecrehfuliyxias kiragis efgoeed td B sttap module d8pomde) to the
index value in the 1ndex in step 6234. O herwise in step 6236, a new i ndex
0 7 JUN 2004 -%™-value i5 created and the object |ID which corresponds to
the new index_val Ueg el ifigk in LRSndldrs bmbddieRIoP GRcisidlofinattiond th st ep
&X38. Figure 7TA il Ieﬂgt?rsaties an exerrpIP'arr?/ I=r!rlnd‘i fy procedure perfornmed by the
dat abase binagenduled34 FHFigoniZ yinsep et tabletinm thedatahasaiis seiigyedifrodxi st i ng
object 5 by replaging it .t . i . j se nmanager
08 must 1 r ot PR epgraihaiuot o DR EH 6 Bt BtoqmidBy Y AflodBkAaREC

replaced (or npdidieedd, A¥tiddRars defigbd, abr SxAMPRS ks procddoses imstiuEyngahocedure in
step 7240 to avoid another request to nodify that object at the sane tinme

If a | ock cann@ynamic gplisetien HOWREIRSTISED 2 sPivir Btfe SHORST 2% 30 1 s in step
7242. This may f I j O06Kmb&inAInE 8aeurk Qf Bh agisicheon t hat
obj ect, indi ca?ﬁi\%&({: nafﬁé’d_uge?i)égquuaﬁegn{ﬁta}a%élﬁnrg @E}:nged byr anot her rggquest .

| f, howevgo, adhtgisdse,c inthb eabjd, aarhcheden tdneirahy privrity tden Instepdifilethe i s | ocked
by setting a flag associated with chat object at step.7243 d the old

obj ect is retr PRABE AEFORELIT oot 2T PHEHIY Sf’é’i ISRt P TLhe %9"%%’1’(‘!1@5%'%35& able to
return the obj gabyi HRELHED @ik HeQEHest Briorfip@ast 20 @ fUARS & hep 583 € map to
determ ne the gﬁé‘g cﬁz{Ft @g }Igg%gt? oHﬁ)g#e thtt:as B'écarutgstsled obj ect. Sihﬁ%e t he

modi fy proceduthe dusloaddicfiorisi234 aerifpsiis sderitthatyj e ctionhie pefem®dyc object ID s

known to the application requesting the nodjficatiog, t 46 given
both the new of 8’8?“‘%6“?"??536‘1%6"%6 B ué""atc?hi P‘Hﬂabee%%?gc{h%ag}[ggt%ge reflect
the changesof ekjierkdn slE@b7EXBMN @unicf cduBR R RS nEmbdraN gaiony iiahkaveast nanme

hel d, the conparison of the old object with the new obj géé_ZO \/\g)%l d refl ect
that the |ast Mheenepenfasmed. shanithentolpad acriprs medule 234HE comlekd fbieRPE

e updat ed
o H _ £ 1 el ohi . I'D
Formi ns. the st UETIS S Heh b e BBROly dRihsteh Reje belh Boftiniza;

or pache I ndex for the table.
Once al | of thehenrthé nexs adtionds dabated el ddterching wisthep danet ipisacwaditiendl s
conpleted in step 7250. -




25 Step 7246 will be explained titrther with respect to Fi gur‘g?BJUNrQ%;ep
7252, the index value, that is, the value according to which the index
sorts the objects, is extracted fromthe new object. In step 7254, the

i ndex value of the old object is extracted. In step 725G the old val ue and
the new value are conpared 0 7 JUN 2004 -24 and if the index values are
the sane in step 7258, then the index is still current and it is not
necessary to change the index and the procedure ends in step 72Q0. tf the
ol d index val ue and the new i ndex val uel@& e not the sonma then) in step
7262, the object IDis renoved fromthe index. If ttte object ID renoved
was the only 5 object I D which corresponds to chat specific index val ue,
the index val yQighSn &kp986.c ARAGtIbA BetfoRas imaleisn whithds eydy I@ B4 perfdrmedew i ndex
value is inserted into the index if the new index val ue does not glready
exi st, al ong weset on s esppraence pHeeripi qvRsn EQF ¢xamale. 3 AT AN "edi sts i n

t he i ndex, then the.object. ISy . T Lad j ; ; t and the
pr pcedur e end® gﬁpeﬁ’%deﬁd[ t}x%ngg%%e{??g{fﬁrﬁgdgb gtpila%gqglﬁ‘! %bfbg\g?%agﬁgvi di ng

t he uni que obj&fdn rhdy, be tb ihiflaldk Aepamsibiieand wonddiefupnerassaby iEdte by condi ti on.

That is, a user or application may. not know which ohjects need be
7odi 11 od Snt; Haiaase AGEY GRSk IATARRD A% pEan Cab e b%akﬁSPﬂ,sc’aﬁd b ba
necessary to i ' . 6r'n@ ofHel Edhdl:RA I vehioM das Ibe lengil steteard] daast nama
field having Eﬂgaif%ﬂfghfg@bétﬁ%g vralnﬁg. eAn exterrpl ary 15 enbodi nent of this

feature is il Ireratnraloettan valge.glfithe urrdnhagsion s Sgoendidanel dign the agtion Ke

condition is eval uat,ed an i.st .of object.s i i €4 ditionis
resumed. (n sPE’ﬁ"@?@Z"P‘ﬁ%g%@j bg't':r“('j'é"t‘é%a 058‘&fﬁ?1\é%éé'(rm?%§md§%ye?ér¢ngg@f t here
are | ocks or whehRer «JaRals IFRik Ben M8 aalniis pathraed &l dtep0sB8, athepbiseint s t hat
have been identified chat match the condition. |If | ocks csﬁgnot be

est abl i sHOd orsteplSP3 dfe colpten invgarrarddagd Hiy) RERLSSS TRRNHOSHR X¥odi fy procedure
fails, an error ne IS, gener dulkelgzouti ne ends in
step 831G If, homé\?%?ﬁ‘elagté‘ﬁ‘s@?%‘ﬁ&rﬁgdz’g?’ifﬂﬁ%&ﬁ{h"g%Ef step 8306, it is
det ert hi ned wheiehfiineowhdildr dr lnet the erticar:reapplan objettovhichtepresents @ r epl aci ng
mul tiple objecss-, This intent can he communi cat ed he obj.ect database
manager 108 vi3pPlEayesn F‘%‘-_FI% 1@{2 Flt@ga Af tzﬁgﬁl%wggwafqﬁﬁ ﬁ'égpjt‘}j"a(eif@f' dat abase
manager 10$ V“h%ﬁgWMETHQ!aE lidd éﬁfﬁéw@isfb@&u@g#@wpsbs hitethé kagup Addelat es t hat

the application did not inten or the nodify by condition to result in the
updat i ng 16f mI0R iwaite faysheotmpletion of tierapplicapiorsmodile 1 GbingRped®s. dédrombase
manager 108 determ.nes. whether.or not 'y ' , urned from
Step 0 7 3uesaon S SeRRerh i ourtl b Wbkl ko 98 End BV TEC |

were returned gricedii@Redido stti S8R, | 1ttt abjpecBE&REed Byntheractoon imsgpd§é i3 sot
generated and the procedure ends. |f, however, it is det&rn‘i ned at step

t
8308 chat onl yancpBlicger BDf1REP ekl E&HEH_QHHWWIE?% ag F9bthe JpUqnsCap e o
determ ned at StepnAAAQaIMA wiDRidAQ Lhels! THES, hBdariby oanionr

application 5 0 I'ple objects to be replaced, then the

dat abase mpnagterhits whererastot 0 isteegssd kdelacthe exgoudsi of any addifipradt  obj ect
is nodified by the associated objpect |ID, using.he procedure sho in
Figure 7B. |n astepumd the copplation 9k the passert AGHas: I s Fperycan '@E‘?’T‘T‘%{L‘Eorrpl ete,

i.e., the nodi ;Ia)‘alm’wﬂmoﬁﬁ achioh PIET 8 rRedure returns to step 582 immediately.
Otherwise, the procedure waits in step 5102 for thg completion of the action,
before returning to step 582. .

25 Figures 6-12 iliustrate exemplary operations of the database manager 108
in Figure 1. In an exemplary embodiment of the present invention, the object
databases 116, 117, 118 are used to store Java™ objécts'.' The database manager
108 manages the databaszs 116, 117, 118 by adding, dEEeting, or changing objects



ends at step 7266, in step 8314, the object database manager 1ﬁ8% dﬁhﬁmes
10 whether or not there are any additional object IDs in the II's d
by step 8300. If so, the abject databasr manager 108 nodifies the object
corresponding to the next object IDin the list in step 832 again using
the nodify by object- | D-procedure. Wien all of the objects returned in step
8300 have been nodified, the procedure ends in step 8316. 15 To retrieve an
obj ect having particular characteristics or values froma database, it is
necessary to query a table with a candi t#n so chat the obj ect dat abase
manager 108 can raturn the object I Ds of the objects which match the query.
An exenpl ary enbodi nent of this procedure is illustrated in Figure 9. In
step 9400., t h#ogddreyein gs sanired: oTe prsutsdfeeiticihnt opyedian REHEFEIVSEDA The query
can be 20 creahedBialefl Sppilion ShoHikE 1RAMLAARI 0! ihddarifhse 2RANA CAL T 0N
itself. The query can be"a bool ean exXpression that returns a trua or false,
or the query cee prsemrinenpdressisgnedhs b lesetanps: thaseinverdtionaselatisnal The query

can specify that any or aJl, 6 databases 11G . 117) 118, _or. any ar all tables
in any or all @aahaggs. d'%habﬁa_g‘é@:‘cg?f o CH‘gb‘étasfé%ﬂ‘é‘%ﬁéﬁ’li’:ﬁttm'.‘o'ﬂf‘)epé{aéwwgt ching the
query. In st epr@ﬁ?%b}eﬁ?ﬁm%ﬂr&cﬁs L*Q%dd?fan%huegfim_g%bt!é@? N &6tiendhdiielvs mat ch

the query fromthe table are returned. obtain the Iist of nmatching
obj ects, the véridoutastandiceypassonphthe daashaewsd hast itsHogtabiitheiis ear ched can

be used to find the obj.ect | f e, obj,ects jteria
presented in amﬂ"h@?"qi?gilkla&'q‘ﬁ'%?’f'@b1@4014',5% _'8"’0%132% %pﬁ%xa@é’efﬁ%%‘jager 108
det er m nes whef{igas®sf the Predend AvinibiiQdes 126 redlirckd ihan Becressdonal daabast, abl i sh a

lock on the returned objects, based on a tlag which js scored in the
retrieved obj etherby prRvitinmmoesy ayatlahlereaaiinsd oreht arprieatioa EnS!fivent i on,

each bl Gy Nk ierodlionluhOREfntl REburb Sl i 18 enced by the

obj ect dat abasé’dnanager ag 1s set by the application 5 which

sent the queryagpbicativmsohg efficieden eftths datatmsagfahe p@s:nt inventionj adlowefussary to

| ock th [ d .obj he obj dat ab I h of
Lhe obj ect o | nHFEHORHOMA St BRIDY SePre oGP BN ot ageppry aREReE ™10, °

necessary to | ggkmaigy fRhctioR€ooBi Baththse inBRugODWEICK opdiitessrcthe dbtabased in t he
formof a list at step 9408. at which paint the procedrre erl_]ds in step
1

941 0. 10 Fi gur énslugg therabibity rq inssry ant ebiesh Nt by aiabase he abil iR Chafge (ple
retrievingzobj - | B8 Jp gdbdskon in

t he querqun s?e@%mé)é?@‘zé%??id ﬂdgpga %3\%%?]?%5{%@&@?@%%6%?[{%2 lqir;S step
18900, all obj esd theBEbiliey ® deleter sbgacescrdm dm datsbasei The fieraf of tht idatabgseci t i ed
table. The query condition is evaluated in step 18902 and the cl. e

eval uat or ret uPHECHRR %I”ﬁ"e“o‘?b"f’?\é’g&)‘ﬁd?nfji%ﬁ"ﬁ st thoze ?é‘tﬂs‘ofl&@éj%ect 1Ds
or a bool ran vgleyg) and RedbOHE Sktule S ASlHichibnd WARK ¥ 8Fthe Brauses dnBlhe
illustrates an exenplary enbodi nent of the eval uate condition step 18902 of

Fi gure 18A. | ndambase.1&oaRijnos, deriaimat ohthy daiabasy alipws tge Brodserd P& The condi ti on

descri ptor,.i ncl.udes a perat i vect or Wl - | ogi cal
oper at i ongo_( e, 8?' ':'m%%'oﬁ.ggtn' 'J%é?@&%é%?ﬁbfsw#g @2%%%[%%1@%9 b%treg{%ﬁé’%éi (e.qg.,
20 fol | owi ng amcdAiftal aef refdeER applitsons (or wdEht fopthe appiecationsiican n descri pt or
i ncludes a clause map. The cl ause map associ at.es Euse tés%ﬁ\}#& e., a

uni que i dent i f i2dfedyAcletrd.; ATamrdifigdesaralessty. cinaddidop, 8¢ Rrovwser ! Pol e
condition, for he o | £ d; foEHpe i M fable® WithinAND " Al |
people with:. brnggvﬁlnﬁfgﬁaﬁrs'“ﬁk\%a ﬁﬂgeﬁ?dgg?{gégtﬂﬁhg?ﬁfé%&%ﬁg ‘V\ﬁg‘(rmel A and B arc
cl ause tags) widetabaset Fattharinaues ¢w. fotmat 25 thetdajabasg @igws mhetfic&g\t and eagper at i ons

i d f d trieved tep 18912 i
et eved 51 " SpAF SeEiope bY H Rk oa RS phie boieed e RSP | 2
18916, the | ogiif teirARRImA! JRE™ formk (althoat Bl ifgo dedvetuThesbjdts iotfoimss unar y

(e.g., NOT) or binary (e.g., ANp or OR), If it is unary) in step 18918, the
0 7 JUN 2004 compatible with conventiona! databases such as breaking the dbjects into numerous

differentdy typed rows), i



_z~_ first clause tag is retrieved. In step 18920, the clausgﬁ;slﬁmzh ted
returni ng a Bool ean value or a set of object IDs. (n step 18 ZJ ary
logical operator is retrieved and in step 18924, the clause and operator
are evaluated together. The result ot'step 18924 is stared in a stack
called SetMap in step.1S926. The 5 presence of additional |ogical operators
is checked in step 18940. If there are no remaining | ogical operators then
in step 18942, the value in the SrrMap is retrieved and the procedure ends
in step 18944. If it is determined in-$%ep 18916, that the |ogical operator
is a binary operator (e.g., AND or OR), then the t7rst clause tag is
retrieved in step 18928. 10 In Step 18930, the clause is evaluated and in
step 18932) the naedordihpusmeteatpoilimentafithepresent inMersivapchapgrsmade e ¢l ause

associ ated wi,th the next clayse tag.j s eval uat i 893G t he

bi nary | ogi c i 38728t Nk mp 'Ff“@\’/gﬂl.y ‘Pﬁ"eé‘l"bg aﬁgé%gq'{én@a |ﬁgcrh§/‘§oper ation is

eval uat ed us&ﬂﬁﬁ&kﬁ%%g%éjiﬂil&y% reSlofPthd 82 asaste $i P eld9 34 amertrdr. t Tie oper at or
Y

retrieved in st . The result of step 18938 is stored i.n the 15
Set Map in st pmeadoe Bsedrel makieclpngrsdel thealatabases hifed 1.0l I8PEINBYA® as descri bed

above. 1f, in step 1894 it i.s _det J lhggi cal
oper ot or §' 1 nCElfd BpEha bl AT i kAR 8 A SullBbg 1189 72,
| 8914. Fi gur @118G8iteldis hizkibg Shenpeexendnt Brcylle@nbbisickent of the create a
Condi tion descriptor step 18908 of Fjgure 18B, eln step |88ﬁ2) :lt IS
determned if theAJerEs ERiPDAT e dambAse MARSEST BaROAR AL MPBHY deidte:¢ he

- condi tion dogs alyel JAEkIYR s MRSast BRI B 9 SR IR Srarhlenh kol ause s
extracted fromthe condition, assigned a unique |17, and added to the
cl ause map i mpgliceonl@syi#ishitd delbxe all ohjtits irondaiaes: thaicireididentaeat han zero

operatiqns. then the operator s retrieyv fromdh ion vector in
step 189%G PFF%?E‘B'“F%@%%, A8y mwﬁegﬁswag%&%g@& Df ﬁ%&%gﬁloperator is a
bi nary oper algBferts Whidht@nQREd Phdific figldNaving alRpdaicyvatiee rHieakletd, ndifya unary

operator), then the operator is added to the operation vector in step
18950. |f thandpurieredy coadidomfiungians aisaisefubivhen the jdentiry of 85 opipgbis noy

condi tion desgri ol A LLheR Ridetihe binary
oper at or by Egﬁdﬂgta%ﬁgﬁé‘%%@gaﬁgtﬂaé(ge}g%llr%g%?mgg%ﬁl\?%12%182& _zE_[BFi gure 18Cto
recursively cricdityerdoladithd abjeutios e bpoigecss. Amestmatary 89bddimenieofc| ause i s
placed in the c]ause map_and in step 1895G th erator is placed in the
oper at i df vedmplemeptationsof fhess feP?‘[?sﬁr'?QTsé'éb‘?ﬁ"ﬁigﬂﬁﬁ’@fiV‘enbodi ment of the
eval uate clause SgfRded §RRakAlRAnbhERRALGIROinaR otk Ahktiodalinsdfep | 8958,
it is determ ned wiether or not the clause has already been eval uated and
scored in thehSitdiap Dp-1d8pnéditahrse eaurzenti8agcardiap fo the p&sentt hen in step

1890, the value.of ¢laus tored in.the Se | t t he cl ause
has not al r edBF"BRLNIR %g? E%I‘,‘o"f'rﬂae'ﬂ 'ig ﬁcnéfoetb%ﬁ@%%?{a?%g%%g gésl s eval uat ed
by conpari ng ifdiatiag Bkt bh Obleafis fohe igdaebiatd £pdidul@lthbipetppatialider 10 than

10) with the entries of a corresponding indices for an appropriate table
(e.g., a9 agdaisherefe aphedaidbpse operopting k) Ot ePPlicatioguPUIRUNRINg & 8t es an

exenplary e ‘ . o] 0 | £k 3 | by its object
D st op T Chmfiandis B9 IREAY 0L AGLURPISE QAN | % sorht ed.
I n step 10504derttifies thbjobjett tdat aiversgl. rvbfitagier obi@81 0 & wemedy) ds obfieet H2ds 15 or not
a | ock was su_ccegifully g}]ac d un the identified .og' ect. Jf the | ock was
not successf uPeyed B R RIeck Ha 2 &rapplany gmbedimsnt of theoprespBLONIIONS gener at ed
at step 1050 q N i was
successful | yfbg agle%sjﬂ%%g{s%ggﬂﬁhge&% thssh%&l triﬁiglﬁgtflé%%%%glﬂzl%e?ngg%j ect IDis
extract & fr alatablwe ippivecthe [Pt 4t efhisldiey R sdnarenenadiy &e feheacbibpect 1D i s

del eted fr Omo%ﬂs}s%pinggrtcyf:%o Itﬂ]edda(t:a%gs'e. IIII tﬁish\%gye: each object will have a unique 1D

since once an object ID is assigned ta an object, that object 1D is never used for

j

another object in the same database again.



20 is nore than one object ID associated with an index val ueﬂf.?r lm;e obj ect
in the index) only that object IDis deleted fromthe index. ¥ d 2804 5
only one object ID associated with the index value in the ihdrx, the index
valor is also deleted, so that the entire index entry is deleted. Step

| 0514 is described beloew with respect to Figure 12. In step 1051B, the
objeu is deleted fromthe database in which it is 25 stored in the random
access tile and the procedure ends at step 10520. At step 10518, once an
object is deleted froma table and the 1%di ces are changed to reflect the
removal of the object, it is necessary to delete the object fromthe file
map and allocate its location in the randotti access file as free space.

0 7 JUN 2004 -29 FiFpgreventyaultiple appiicatioas of mulspleapgress from AAREIMHIEct 1D from
tilt map. The tile. ' £l L 1dj el prs ur
byte | ocati onga‘#%g?-‘%v\g% Qgﬁé‘ﬂgﬁrg%gbﬂ dgggsjf]égc%se%& S %ﬁg%‘g? ?th}gto? tﬁﬁ(}esggﬁg%ngd obj ect
are now avai | abjeer. S&tdoRrisnaesshrytvehechovens Lsnor agplicgios ansheetrazeoapl i shed, for

exatnpl c, by designating. the sectors previousl . assigned mthe object in
a separate heéﬁfﬁﬁ‘ge i"b?-‘eF '@tF‘? ‘Faé“%ﬁﬁ’p %éei“?“é"é“’stb’géﬁ‘? 'Cﬁ"’é'ﬁ?%' Pf@‘issﬁeigl ustrates an
exenpl ary sembQglients v sardeRfnedfiyele tof medTfytthé QuikBibjeet /Phd QARkaired. Fi gure 10.
In step 199B1) it 1s determned if the table has an object wth the
speci fi ed | D. Therefige, intsiem$28hibe drgbaspiwaigge B8 valaapne Hag ¢predined inggen. | f
the specified,qbj i t i ' 9983, the tile
map for the té%%e? Ow’élglh[cgﬁﬂ?eﬁﬁ F‘hgreosrp@g!“%%é} %@]“reelgt% ?éslr%éetjdr%ed. In step
19984, it is dBjeerdfithedblefio peeer sineimmpucandsainshja ofltee mbleset (or pointer)
‘ corresponding to the object LD of the specified ohject., | o.t.ile offset-
can be found, then“i"’h“’%* 55“‘1”9@@’9‘;’3“&15‘? s@Pr@& Hee E@‘ég f@k?det{’;taﬂ%% 'SAY t he
del ete prygcr d%cﬁnae?oa%rttﬁ‘&qn{ﬁieuan%@fh@&&m@% ¢i.@f frebjetSsutsegialy t hen in
step 19985, the tile offset is returned. In step 19986, the disk 15 map
entry for the lotkedc thei abjecedatabast mandzeri88 sprifins thas 8 obigct adeinsaehiniccess
file is indicated, jn i.le map.as.fr . il 0g of
t he; changes %Ebﬂfﬂf"#r}%s .I“ﬁai’%%gg?lﬁ‘%éﬁ’&gﬁ itg@%ﬁé)fé%%%?egm%gqﬁé Wshtﬂ'cr)lr ed in
the transacti Qndivdtsting cladsi(Greyge) lof bbjidtlthas tsraibwed ohte ipdeaed thiy e pabid. or med by
the obj ect database nanager 108 far deleting an ob%_ﬁgt bgsgd OQ a
condi tion. ThehAsiobdetays: Mopy s deired @edor srampliu e sgustarey S8l4S % et urn a
l'ist of ofa ectignciBhdiity FoMAtbdan HRYBiLi, ¢r HOBSIkdriRR BEs & @fchl WQnsdrd St ep
11522, the object dat'abase manager 108 verities that |ocks have been placed
on all of the failsjisstp 625 whenigeerigpiachpropediesi it Fangellefdfand ae REOTCAPRREE ihe
establ i shed on_an f the listed objects, in step | 1524) the del ete object
by condition fgﬁﬁ% iInd an error nessage i s produced and the procedure ends.
25 | f, however, | otksowarr e si5éainipe simheoihe alpk aldwddnsy the sbied thebjiect s, t hen
in steps 11526 and_ |1528, each of the abd' ngtS ar e,,che?l et ed b?/ obj ect fD)
~using the routeREZ. hephisgt database magasreB8aletermings if tifdA¥e € Ro nore obj ect
. IDs int i spf- . " i &drRB i iecends at step
1res0. a2 o P 455?3%4‘5&'%?5?&%5‘9%%%’{9‘?5 e e it 1 &
necessary to wjetkiine of tebles roprewst cagruptifn efcthe die Hhmeiyps alerio BEgure 12, an
exenpl ary enbodigrent. of a procedure far deleting an abjec om.an i ndex
a1 o ot ot egibEres Bh il BHPARGOHF badtbe fbpRR efn CRER BTG L o
of fset from thRe tablegs sapiediinG attackupaliet AeteoBk Bakup Brod@dudy, B ifaHe tablel N St ep

12534, a search, for_ exanple a binary search, on the index is performed to
is not set for backups to be performed, the object is then written to disk or ather

25 recordable media such as a hard drive, an optical drive, a virtual drive, or any
other media which can be used to store and retrieve daca at step 6216. After step
6216, the object is indexed according to the available indices of the table at step

6220, For example, it an object has a first name and a last name field, and the




find the first index row whivh contains the index value, |f, in step 12536,
an index is found which matches the index value, then in step 1&34QUNt ben4
object 1D is renoved fromthe index. In addition, if after renoving the
object IDs fromthe index, there are no additional object, IDs which are
associated with the.particular 10 index value at step 12542, then the index
value is also renoved fromthe index at step 12544 and the procedure ends
as step |12546. If there are additional g?t’)&ect | Ds, the procedure ends at
step 1254G without deleting the index re#- if a match was not found in step
t253G) the delete operation tails because the object is not currently in
the table, an error nessage is generated at step 15238, and the 15

procedur e endsable ielhies AP hdéEc whicl iy besedl @y th ldst hanst field ethemtheobigst ar y

enbodi nent of the nechani sm g')éuv\hi ch one orrputﬁ «sends d%&xto?t not her

conputer to wilaabasermanagerolid dut! defes cheied PRIFE B PRe 2D B8N IAVENATT on. Thi s
procedure is ;{%sag) ﬁ'ﬁrﬁjlﬁ?&émk@r’mtl&aQQK@cBlﬂél@b?%r@&ir@%@d%ﬁﬂa@@nﬁﬂ@er

associ ated w an application nodule, froma 20 network conputer 100 to
one or nore cli08nb seapeipior dreslast Dame Tiklg ip thycapaippe2iedsst BaBo Index WhiKh t o pass

data tiles_or objects between {he networ oput 0 ol rar e
client conbut e‘f’%‘h&g“ff” ”ﬁvgﬁ'v‘\@@ﬁ”tl\%o&@?h ﬁosgoégaéﬁ [gé]fa%%bn‘gﬁ%éﬁggb&%ég?di ng to
one exenpl ary padediARaS 62200 ercuniiat d0gapy meger H8ahedksgoisee il theradrich i s

part of the update procedure 230 of Fi glur_es 2 _and 3, vv'bll rug, in the 2S
backgr ound whemytrhere dndiessforcbapartiearighle i1 §ieg 634 dl &h e this QbJGE Sor k.

Alternatively,. the,user r I . i i ; gl i cation

" nmodul e itself ,mg%ﬁ‘?d 7 taate"%ﬂg'r’ﬁ'ﬂgﬁglgf gp%éﬁ %Pbﬁﬂll‘n o#grcrigﬁ %REEFSI;I%{ ?%nsf erred to
a renote conmpuggéx. (Whthan iddies hetevbeek updared widy the 6w objecin dicHasericabjesht
conputer 101). In 0 7 JUN 2004 -gé?oaddi tion, an update may be triggered
by a tinet0by Pregasiere isgompleted|in 8k 6 nput er 101 to connect with a network

computer 100 it' a @redeleATbasrsAIR YA txéthplhdyEmbdamnepasiSad wiks @ distaf t er
i ve days) w thout aﬁ‘ggn%ec?‘?on. SWth res I:’ect to Figures 13A-13D, when a

user or appli caep 62i6ceHigurs 6A0 Witk egspectlin Biggie. 1§A) apBpisdtis WrgERskat| | es,

byte handl ers, or other types.of dat 0.8, LN, s a
renote conput eFa,"‘d%{“tHF?ﬁsstb%%%Eglclmf“i@% tliesquez[ ﬁg?%&a%'gggfe %[qgr?tega? g%aiang tabl e
1355U. The out grd Siged:ablad 14%5&?:& Rseff 206 entlionté sbjecralatabase Ineanagett1®B 90 ng an

identifier representing the tiles containing at |east ope transport cell
list. A5 #5| usthetthe@biesr qatayaseanaagyr 108 £pn ‘(t‘rf%héfﬁbF*F %EFW “? fags “f%@é“'z"dy

ncludes, for 40, oDl Gy RS 1138 19968 (AR 19965 sQchaR@dir a uni que
§ tofpu er'} P |

(to the sending C ansport ce I dentification nunber, and at
| east one trangpabjecckD Is UniiRE64f o, il 866 8)966 Earcéntryriantspied tn Geltable 8kk64, 135G5

i ncl ud tri f byt 3568 ,.whi ¢ch : | e,
an obj oot - & CPEB4OTIHE BPICAIBENATLIE P, ol RrHa L TRt Attt e
field 13570 whigbrbiilieaed it i 19990 3R ukTnstilials, for example. whet her the

" bytes represent a clas e, an object, a byte handler, or any other data.
The out goizg tabl e As netitoned abavet He fuediahaliteobaiy datgbase magages 108 and ke

database gatevay & L2105y, 18, HBHAL GeRbRGPE ke thalgfHy e hidabated UNNI N9,
remporarily and/or permanently. To pfevent errors in writing to the random
access file, a buffer is used to store a subsection Qﬁf the contents of the random
access file in memory temporarily, In step 19967, the object is stored in memory
25 in its appropriate location in the buffer, and once the contents are verified as being
accurate, the contents of the buffer are then stored in thé random access file
replacing its existing contents, if any. Thus, all uhénggs to the random access file

are made at one time from the buffer in the commit process. [n an alternative



Once data has been transferred to a renmote site. it is stored infhp JUN 2004
incomng 20 table 13551 at the renpote conputer. In particular, the browser
running at the renote conputer creates an inconm ng table 13551 which

i ncludes at |east one transport cell list 13553 containing the identical
content of the receivee transport cell |ist 13552. To avoid receiving the
identical transport cell list fromthe sanme conputer tw ce, the | ocal

conpure~ and the renote conputer stores hi story table 25 13554. This
hi story table 13554 stores the hosmane X83560 (in colum 135S6) where the
transport cell l'ist originated and the transport cell list identification

135b2 (in colum 13558) for each transport cell hst a earbn i.n_each

i ncomi ng t abl embediEEnt icEE PR NYENLURRe PRIBFS 2 MTIH=BdireEii0R | '6%15?18% on of the
update 0 7 ] = Girsidihecdudeser then eval uates each of the
transport cel I%&fgggﬁru@ﬁg%@[ﬁgﬁﬂggc rs';tltr?ansport cell list | 3553 stored in

t he i nCOT ng t abl e Thadsawichdfcegmmt oplyicasuses the tediabidnt ¢fshd yrigsg pesedirdn t he
renot e conputer usi nP byre handl,ers based on.t.‘{:}e val ue.tof h_hﬁ}[%?ntent type
field 13570. 1ot ey SISpEar sRepHP s Accesy IPg resil Bl fadelisve 'PE K8 o Figure
14. Figureg 14 | 1a ftieAN R RO bafFerik providey the k@rnBRo of
Figure 3 %hi chﬂa%dea?? %)Arcgfégf?ﬂe%%dga{i ng of thpg corrpujt"gg}p using the tagl es of

Fi gures 13A- 13D.fast accebseqd abd BFB¢t. aThebisn i ekample oreicy wBBN S bitsheATthSr i s
initiated by the | oc onputer.. For e f er. i f.erence is
mach here to |%89Pata¢ﬁhy %%Plé"ai‘ﬂ" 58%'5?@?_58”1‘%2% %’g}aa? ﬁ%}r‘\&g?g eﬂ%rmte
t:onmputer (€. theplhdd® infReddfEESH)adtition DErict i weidng o thadilgmap abrraspondimg s
nodule |1 OG or alternativel_f/ can be entered b _?n ap Iiéation or a user. In
step 14572, t Hbe randasmaaseshti ﬂoweﬁﬁﬁiﬂéﬁﬁ’lﬂd‘i@‘h“eéﬁ AU B IR ERMPRe*H beal and
renote cojgputer an ' AUk n;r%g' N9 G8LHIL Barl 5 fePdrsgNCed.
Exanpl es dﬁf?@?@ﬁ?nécrt%?%%gﬁgéﬁkﬁgf ltjhgéj\a 'tuop zz‘ac!tget" service, a 15 "request
appl i cation nugyubgisapg heforecommitiigaters. Sireekiie file mapdenotehanged aptit @
"comerce" service. Authentication can ingl qge.sen%i n% apgaﬁgr name and
passwor d and/ cfommip isialiedvatessin theevepial e raliiast alieT 3 GlapgRs 8% conputer. In

step 14S74) thﬁﬁ?}ﬁﬂ%ﬁeﬁ-ﬂgﬂ?&%% isRANOS08Rar9 G RRWre dg Barikr off tha fitsvagessf ul  or

unsuccessful authentication. 1f authentication is not successful) the
procedure is 26 darigimdl gontens {hefore By chage)py reoading fendae Hemghe fil BaRYessf ul )

then in s 14578, the tran r ] N i f i ! ciated with
t he | ocal iigrrp F@?“tlgelﬁb?ftﬂﬁﬂéﬂﬁsﬁ? ﬁ@ﬂ’ Irmelrtréb rﬁeglﬂéagrs}%ﬁﬁidrf@} |1ﬁ|9£S'I-t§|8?§ﬁe?| l e table
are sent to th&ah&ga},turmmm @insadtdn St@pr. - 14580, the |l ocal conputer

conpares the recerved transport cell list identifications W:‘.—‘E‘:pt he
transport cell IistFipered®Billustratennn exeapipsy embedimpnt st the feqts 3 NlemAR () |

lists in 25 its 0O i.ng.: e . orrpﬁ' 741 SR bess - the
| ocal corrputererg'gﬁft(?gﬂlgl J%E%Psbgﬁ‘ijgglg}ﬂﬂ%'s [Jipcszﬁjga?) ﬂ]g?_aﬁatc a
transport cell creitsd frophehit bbjeadé.earbyraipgicumenficrahiavh®' segmligatioronput er. Thr
remote conputer stores each of _the transport cell fists.in,th enot e
conput er ' 30§ ncBRAHgHeEAbINS RN 97%9}@“ @H&%E@ﬁéﬁ&e of iRaltid\] ‘2’&?!15‘3{33ﬁgnd
transport cell obi $é97608 9k phfalriQfsih&d Which Rephdsenibit@tfné shdbakirahe fint st ep
14584 the | ocafthﬂ(’:?r?ggf gr@ﬁsgﬁds tlhebrfb’r anspl(L)rt p('r:el | list identifications

associ at ed wi t byteloé fieo spanainetho fandory acesaplile lrenpanush to pamedeisdss i s now

reversed so that the remgte c r. can send ta. to. l; uter.
I n.step 14586, a"i'%"tr@’r’ﬁrg"ﬁ“?g%@?e RES a‘&g“gcg Ene‘in\égg{{lrgpa#sgggrl? ﬁgrg?l |i st
i dentificati oy e @R e PGS 19098PME B6inRp Ualg@ BBRAGS st @D it matited as
transport cell list identifications in the renote corrputer'? out goi ng

table. Af28r the "inesrdapointerrin thefilemap. 1aseB 19919 teshares @ dirfile &2Pdinds al |
transport cell , (lis i tch the received transport cell Iist
éog'gg%fﬂ t\q'%' Iirﬁnﬂ;aﬁ%n%&opa

identification ocal” conputer. The |ocal Conputer
Figure 19C illusirates an exemplary embodiment of the insert object into

the butfer (step 19967 of Figure 19A). In step 19968, %the object is serialized into



10 stores each of the transport cell lists in the | ocal conput eg'7s Ju%aﬂﬂlng
table and | ogs the hostnane and transport cell list identification fields
inits history table. The update process is then conpleted in step 14590.
In an alternate enbodi nent of the present invention, both the |ocal and
remote conputers can additionally set t7ags for each of the transport cell
lists in 15 their outgoing tables to designate specific destinations. For
exanple, if the user of a |local conputer_purchases a new application nodul e
(or part of a nodule), froma renote co%ut er, the renote conputer can set
aflag in the transport cell list which wll designate the |ocal conputer
as an authorized recipient of the application nodule contained in the
transport celdn drraytof byfene I bapy 19269, A518T PRl dafche obigtds BRBTEE ™%X pr essi on
(e.g., a condition). to be ev. ted ) it he
transport cel eI“?es%‘a%ﬁ%ﬁf}a&uaﬁ@%g@n’ﬁglg%%ﬁ%tﬁé‘gérﬁéo qtt?tbgé'.rﬂ‘:’; Putr{elgflag i's
not set, or thfeRN@ieHeiafropNat Poines viloe vadsehe newhabjeat anill pestoresel In | i st
wll not be sent. In another alternate enbo%{([genhof t he , reSﬁ%{é.i nventi on,

the entire cosereHST1othephisctis stopdyin thecquties e BemAlE 3 99 Bfa'% " | ocal and
remote cogput er ) B Rhic"RYs §&riednpthet 0 send a
transportggel &'eﬁ?nsd?éil %Qgsggfyédlgfséglpﬁl‘img{é% a’?‘?gﬁspor{[ cesl' | list (identified by
its identifi criffep@uirertlydnanehdmp istthe bufyrited djas jusb madified.d §f oe chemiedepy t he

| ocal computer from angther rempte co ter. :e 0 7 JUN: 34, Once
transport cel 19973 sthe byffer 'ﬁl’%l'ﬁ‘é"ggi(?f THE ”H%E%‘heg’%%?é“:‘"ef#é'%ggﬁ%“é’fw% of the
transport cel Lo hist S AL Gutddehabdedn af aR@hdle tRBodiMemlof aitdhrefear r enot e
conmputers, Figures 15A-15C illustrate an exenplary installation procedure
of the preseninvemicentubiple Hdfernuanbs ugehdo Boreonensoifmdem asceds Blesr ansport
cells, a,byte handler is used, The 5 dl er . ] i I f the
obj ect dé‘?abase 8! ﬁbrérél'gg&rafﬁ a5§“%{'|“p€rgﬁa |9/lg?e BF‘ o) fﬁg{“hgf Jé?lr%z‘:gresent

i nvention. thgs h?ﬂfé' 6, THRREREN bBBcil Sn Mdeeprtatue: ispddbenadhiitibh uses er f aces
with both dte database gat e.vvai 112 and the update rmg,fle 1710 Ttls byt e
handl ers can the abieok and the okieytdBtia siem 622fon spchjadexsl 204 £21 ingtge tabledl 195 14y o1 o
used by the handl ~. | i I QG Slo oS bthkat i on 10
pr ocedur e for?%%%ﬁéué%gg}%%ﬁéeﬂégmr%%tﬁ?&p‘)gl1‘%@@%gg.épclaﬁ gtrgt[’)ﬁ‘igwo, t he handl er
manager 109 i gdies hisadimed with agstdein HGHbaseoanklithd pararestedsippssad) taalht t r ansport

cell lists in the incomng table 13551 is retrieved by th a manager
109 f rom1§ he FOWSAE ingde s obierganght "‘i’w&"‘tlﬁr .éqﬁ"‘ﬂ‘r%?&oer%de&gﬁ u\ ‘P‘gllthgé 3552 is
then retrieveg P%cécﬂl‘?e RERH & refERRREEH thORdENIIRS RipettBAf or he Sbippso 1560b 15
and 15608, the tirst transport cell 13S64 of the first transport cell Iist
13552 i s r et r peamcanbpduxnaluran dip 62 0a By indey yalug eqsresprndp Withiee YaliRd| er
manager 109 determ nes if ther [o. Bt n ¢&lylsarei N the
first trans pof"fe%(%’l tPle ndg to qoft tg%sm?ﬁgg%‘}’ ggag‘ urpé&%g%rhél%'s&? 26‘%# epyl S&06 and
retrieves the oRend inB&@FEhRASithe bt namk ffiefiodt, antdbiech amcidditiomntha grdex iy
determnes if there are any additional transport cell 20.Idi sts. .If so, then

the proc@Bur e sorpn thesdarotsireqson gthy ohiser. r At disisted 2ppye. AR JA0CX M BBort cel |
list. If not, thend RO e hORhASh Abibnge e Bfjodi N1k anspor ¢
cells in step®f %?ﬁ%’(?“?ﬁ@ @{m escriggggi]hggluélw W th rggtfaer ence to Figure 15C
Figure 15B il ljnsindéd efuecis eotaided div srem 62306 atskezetpis pedfsgneadfonsthe pxistf@D8 of 25
Figure 15A in greater detail. A purpgse .of th prg]'% a$ss shown .in Figure 15B
is.to separ at €ontentsgheedndes|1p deteming  therindx vl s Aready BESEL A0 a1 [ asses
can be install.ed fixst rBEritd fetlol Efbr 2REAPIE, 2 BRshyal |

ot her content "FySésfhgasﬁargg&?%g?gﬁﬂ?ﬁg%gg dgrr] of a predeterm ned %?i ority.
Thi's pro@sdur gesth mas bt heedpriégendex value is already present in step 6232, the new

object ID is inserted next to the already existing object IDs that correspond(s) to

the index value in the index in step 6234. Otherwise in siep 6236, a new index

§



0O 7 JUN 2004 -35 invention to avoid attenpting to install a |laga"; ect
before its appropriate class file has been installed. Simlarl ya7 GII'IIIE%I?IC
procedure allows the present invention to avoid trying to install bytes of
a new content type before the correspondi ng byte handl er has been
installed. 5 Referri.ng nowto Figure 15E, in step | S@ G the handler

manager 109 checks the content type field 13570 to determne if' it is of
type "CLASS" (i-e., a lavaTMclass tile). if so, in step 15G18, the

hat ~dl rr manager 109 adds the transport-#ell to an uninstalled ol ass
transport cell list in menory or in the database. Qtherw se, in step 15620,
the hantlls:r manager 109 checks the content type field 10 13570 to
determine if ivaljeds oﬁeaﬁeg}'pm:l thelabiliBR' wijith eorpespenidy teethib aed limdex valuk iso, in step
15622, the han Ier na% | 09 $ng5 t e transagj't cell to an uninstalled
handl er trans drfhe ist. SThe povrdigs e 5)?“[? SR B&*8dat abase. Ot herwise, in
step 15624, the harﬁ#&é TK‘%ﬁ@ﬁ%festh&éiﬂb%If%mElI??deé@dtﬁ@Eer?dfﬁﬁdfbyQﬂn@ 1357b to
determine if it is of any type used by any pervious transport cell during
the entire i nsdabastmamgpr68ediormodity apfobfecyubas is Bmditying 4b existingseligrt 15628,

t he handl ¢ na 109 adds t he t ransport
cell list I n’ﬁ# %BIW“BII II"II" fiien gta EFIRB ébH?LSSII%IIt%e ﬁngESII ?ﬁ%EIéIIg\I/IASq type.
Qtherw se, in igpthhb&RRk con BepVaded ion bt ot lticanaplﬁwdt(ocetbﬂmleﬂ)shy the . menor y
or in the database is created correspondi ng io the ty ure 15C

i |l ustrates arActRefsuestipe dineditrateeegeredn 8pp {61 36?‘dPFEfI]‘Frer%%5I1ISA The
. handl er nanag RolVA ajydl 4 angkiner
manager how toﬁ?%lgpthlstle&ﬁ&? %g[ﬁ% I{"hIEIIJr.| IIceIsIgek(S:ItaIIII/BeI%IgCgItdaéedrI IIIIII;BIS’IEBt n gt ep
15G30, the hanwléafodrrpmatgen stE[ﬁ)QZ@et'Ehmma}estuut. fot ématmplearifea bl isaiwadyport cel | s
in the uninstalle Ss, franspor.t te t he
first traI‘t@porItI*“’tIe 1°p tﬁl opigtty i‘VE‘IIéH“E IIIIFIt |§{Séarrrl-r§g3l§mgtwgngegso§ mI'g&/te handl er
is retrieved apgudshelr, Rovaser, Aydkecandn @latéd aibrhi: BEjeat], then thecotgdcl BxSlodkell €
contained in the bytes field of~thr transport cell. Tn step 15642, the
handl er manageby St¢oecellag assagiated; with thatrabjegt & Safﬁfz%rf’é'dtm“aﬂgﬁ&et’t l(‘i,el s in the
uni nstal l ed cl C Ifi so,
t he procedure IIEE-ISEr%Iurn%OI g gIthIesp'I E%I%ﬁlg?g?g%h% [ﬁéeidtbﬂttﬁg%ggﬁgg el . D7
JUN 2004 - 3G | ith bepalﬂi:rnhmomra‘hsmbtetuscsethd: sleimaptdnetemrmmstﬂaﬂ phydical ass
transport _list (i t he resul t of r i,f. there are no
nor e tran%i)ortI°E§I°P§I|“I? TERESES, PRiEY A I”’I—?g e ‘H%‘gtytprr%fgé@r'f ”I?gIIY'"ﬁ ™t at step
15G42, then i neﬂ%ti‘ﬁg oI:ﬁ@Ba'nc sphgridaw)el €b igmeeaans telPpriatien Mgaesging thet here are
any transport yells in the uninstalled byte handler transport 5 cell Iist.
It'so, in stepmﬂdiGBiB)Dnt HeSﬁEPﬁ%‘tﬁ givemingoihe new|objerisand by old\pbiget. |eFFI"step 15G40.
the "byte hand] a byt er" byte
handl er i nst al Inﬁéxt ﬁ%%%#%ngg&%g‘ﬁ P%nﬁgtIﬁegg%%anﬁ%gﬁpIenﬁtt ergge’gés Hel d of
the transport gthge inithe RisaRmbTRid] the doenphason| of thened abject wlcrg:hdae\euob:ectes it

there are_any nore transport cells in the un| nstalled h ha
transport 28el | wpylgrefisct thatrhe jasenagiediag phanged. singt SF%ieuﬁ"ﬁé%‘I d'”é“IICIZéF 1563G f or
the next transpafledGeldfiect . F‘l? EWI@&?CQUJ‘I&H{};H&&?QMOH}&II Thé Bhjkdigpuni nst al | ed

byte handl ers transport ce result "of step15G32 is no),
or if there arccmuinsrthe samer eppTad8 repehts siep 784(efon nmhstl@xlfedlhbyabéﬂ h@ne#l er

|1 I
200 sorts the PLASTRITE G ah erE by RO Rr R RPRS I L o1 15 &

byte handl er ig29pontained in a t7ag which is received by the handl er

manager 109 as part_ of the byte handler. After sorting, gt yt e handl er
with the RPghest priter 744 widl I:Ie@FPIF'@?‘IaﬂlfihHr‘Ett%EFSE§BEP$F‘E‘Irﬁ7 eIB S€9G50, ai l

transport cell r n I I nding to

t he sel ected b?/%gez' %?nh&r&yﬁ 'ealtragIts r@g&ggga%ﬁﬁ?tgetwﬁgh IhéInd&IggtIrsttE? transport
cell is rrtrieuvsiectsirisexirnckd ¢pm H&hdy objea. dnrsrep%imdhmgd%vdh;etd thaoldl er is
retrieved andlnstallsth ytesc ntai ned in the byt field of

transport Cel | OPJFg ‘%‘E’éﬁ“EEGg'GSI‘*RF?eS hI:IIﬁ(?IliYaI YreAg g 1 %@%ﬁ'@rcﬂﬁ"ﬂﬁgél f there
are any nore transport cells in the corresponding uninstalled transport
cell list. if so, the procedure is returned to step 15652 for the next
transport cell. If the result of step 25 15G56 is no then, in step 15G58,

t he handl er manager 109 determnes if there any addition2l byte handl ers
fromsteps 1564G and 15(48. If so, then the next byte handler is retrieved
in step 15(48. O herwi se, the procedure ends in step 15660. If installation

of all bytes was suuessful, the handler nmanager 109 ca(ls a commt 07
JUN 2004 - 37




procedure to make the installation permanent. If, however, theljygj@&gﬁmion
of all bytes were unsuccessful, then the handl er manager 109 (or & #ho
instructs the handl er manager 109) calls a rollback to restore the database
to the state it was in before the installation procedure comenced. 5
Figures 16A-16C illustrate exenplary structures of an application nodule
104 that can be included according to the present invention. In Figure 16A,
application nodul e 104 includes at |east one node which typically includes
a nodel 16702, a view 1Gr04, and a cont-¥ller 167D6, In Figure 16B, a
series of nobdes 16700, 16710, 1G712 can be linked in a group 16708. By

| i nki ng nodes 10 16700, 16710, 16712. in a group 1G708, any of the nodels,
Vi ews, or Conirdof kerindexfvauey aefthe tamel inisiek da58robimsthd ingZ0 (s still coyrent and G712

can be shared or transferred fromone node to apother. |n fty in

Fi gure 16C, altg%ﬁﬂiﬁea%%ﬂmmc&\@sﬂﬁé? U@E" andi’@ﬁﬁr%a%f%ﬁn%f'" atsa??é’f?-a‘}?sﬁé 16718,
1Gr20, 1G722 gdngly 8 ThGrelN @SS Va8 ard RANBDMNRNAS, 1 sEepdes2, Wi ew, attd
control lers between nodes of different groups. 15 Figures 17A-17J

il lustrate anomEeiplisrymdved éoacte geedifche Poireil Daymeeid waighe ea¥i on nodul e

of the prgsent ,inyanti.an. The ex lary.knter jve e 1o tem
enabl es u ers°l?-15°‘:j§c‘§t?lab°9§5’ﬂ?:°§ﬁf gnnnﬁfu S@%ﬂﬁ%@?'e’g% ued,? %eeﬁHg’gf%?gg%lygﬁf ormation
at the user' s pahve@ndn MO TFRILL Eln MimT726ad HeaRw! iBAS vaRte iOUsertal inRttherk (e.g.,
the Internet, a direct-to-server dial-in, ar froma |ntranet or b site).
The updates 2indexifuhe aew indax valug faes agcsireedexisthtloRgs wih thePIgchE)-apbl i cat i on
whi l e connected to .the r w1 hded an

. 85 gfgvmg%kﬁyfegﬁcﬁn S, AAGHESELe D DIRYS

i ndi vi dual i ze§“EGY8 0N o that provi e user with faster,

bet t er ~i nf or NEhé fidex BNbwoipeiviedasd ad provieddre atdsra 726fmedi at e f eedback on a
user's needs and progress: The application modul e includes i.splay 17800
having al®rofile biftadgiionde ﬂﬂ‘g'ﬁﬁg“%mi”f"‘ﬁrbérp?"b?dlﬁﬁﬁ”f'f@&?,ﬁ'e ta'é%dpge but t on

17806) a note 8085y £ dbheRERPEohdRISh! Aharlié 84 Oser Br hpplisiMoarflayjout t on
17812, a post-ﬁltsggéés%qt}t%orﬁ%t%@&&a fﬁ?{nald exam g[utton tElr7r8lliéfma 5uo?}le) but t on;

17818, a port fied knowbwinicin olj#8@0:ed a0 hemiobidikd antblut ¢apdition garpbe eysdpatedgui t

application bytton 17824. |n additian gl ] 7 i L, JUN 2004

-38 di sQ ayed "AhFEAPIS & B g%“?cﬁséargéﬂp?glrg?@ggﬁ%&ngg'lgg'lé?aggf @;}Z? he user of

the applicati gpiRAUhE nadh® fidld aving A @aAichar Mdex adle:.t As ergplingat i on nodul e

whi | e di sconnected froma network, the update gr?cedu%oi s perforned during
n

the startlfip nambo@m:m;ofithisé‘pasirhé,itil/lbﬁméwéé%ﬁ'@@fq N e300 M5 v@lue9b 5 net wor k
connection is_not "@i}(‘g’.’ﬁ%%%‘gﬁ?ﬁdqigg%‘wﬁ&m“%g GV I coAmibeidel ayed for

the next time 5% Isractivated. Alternatively, the
startup nmodul eetd@d.oln se8F2nhe cisjedr darabasel nlaeagk0 0% deermimistibhetease cl i ent f or

the presence of a artwork connectio%, ng rﬂ t. fqr an update once a
connecti on i s leks et wheter IPC"_ISI‘?%_BHF% Hﬁ‘“ t°ﬁé‘ rsa?él?"t cFBe V‘ig 1"o_r the 10
appl i cation .m?&%iﬁec%lﬁét %ﬁ:ﬂrta kr‘%:auhg@msh.aﬁ 5634 RMoPBOSPMUEIRIn AHf thd M. Wien

the user activates roti utton t /7802, the view changes to Figure 17B
al | owi ng 20he demtifiedokedis rthdni the medify proseduad failpfapramer imsssage isgenerated

protilr/registrati box, 17828. Once the sanal inf t is entered
into the prof i3 8P gﬂ&» ﬂ'@%&“*dﬁ‘ftlr\?ﬁ’%s'"tsﬁg Sgﬁéi rg?‘f“fvgr‘gé{%(flﬁg%830 and the
personal 15 i REQEIREd Men ibsiS) $3080ita0gkigHRRAWHethet bEndukegasiengr t abl e 13550 of
the client conputer to send to the educational server during the next

updat e 230 of applécasign intanded prereptaniog pudiplaeliecpst Ehis M RAbPAry button 17804,
the view Chan%grsnrrgu?iicated to the object database manager 108 via a variable or flag which is
25 sent to the object database manager 108 when the modify procedure has begun. If
the flag indicates that the application did not intend for the modify by condition to
result in the updating of multiple objects, then in srép 8308, the object database

. i "
manager 108 determines whether or not multiple objects were returned from step



Figure 17C allowing the user to select the course froma coursG Bgf

17830. A description of the selected course is displayed in a (ZSJ pfﬂﬂa’m
wi ndow 17832 and 20 the course selection is made final by activating the
sel ect course button 17834. If the user does not wish to select a course,
the user can activate the cancel button 17836 returning the user to Figure
17A. ' \Wen the user activates the notes button 178 08, the view changes to
Figure 17D allowing the user to view notes in a note wi ndow L7838. Wen the
user is 25 tinished view ng his/her note2s- the user activates the end notes
button 17840 to return to Figure 17A. I n an exenplary enbodi nent of the
present invention, notes can be entered in a note wi ndow avail able from an
“ianter notes"g30o! 1P id StrRtbd QRac imultifle dbjddNweRQdurndd iR Bxp B5IBIaMniRer e t he
user may desire to take notes (e.g., while viewi ng course material or

tl ashcards) . mrﬂllﬁeam@reqr messdze A8 Esnerared 296 Seipsedperndn KfvBeweverHe vi ew

of a1 ocsar y.  ereerpmieCes o8 rel 5D ool iy HUAR B ¥oppeoniler w

search the ter.mdefenhhedgi aq;sm tht iR ihdigates th@ahe Biset oF Bplichdbnt he sear ch
w ndow 17844. \When the user is finished with the Iossaré_f t he. user can
activate the éﬁﬂnﬁqdd%m“!}wﬁﬂtﬂ%ﬁ? wpgAePlachd Fepdindaabar Biagen 8  when the
user activate rel b 812, gure
175 alTow ng_ Priiee DIRBIIE, A IRl Ao P HRIRII N Sedda

previ ous buttmhje.’bVHE.O.lsmgdhe bexedixg shownon Fighas2B. Thocp8iid, aémnﬂw tch bet ween
a display of t ter its, detinition.b ctiv t he utton 17856
or et ot} on WHRTPTHREY! SHE R TRIERy e E Mol b Seler 1 BroRia i 1
the flashcar dsngs Et%zé{ssarsecmz@csalwa:h@osma ﬁﬂgnsmn?&%bé@rlds letbfrMiResl 7858 and
return to 15 Figure 17A. After the conpletion of each chapter of a course,
the user @an aehethesoenetiberyas anyadditipual obivetlPs in thetistprovided §Estebhe view to
Figure 17G an st.er

Questions ar edsgsﬁg'eémo t(?%usnje"t g&?bca% ﬁﬁn V\(/Jg(i'%%%ggsatﬁgggg& “BE %Pﬁaéé\i/lg'%sed usi ng

previ ous butt afie Ae’d 6ot ek lisata t@msmm&n Lﬁmgﬂitemwéy bebbje¢tdDhi s/ her
answers irt answer box 178G2 by sel ecti ng one= of the answer puttons 178b4.

In an al t er natRroeedeien oWheretlt ol e?WE“‘f)F"é‘ﬂ'B‘Fﬁ'“ﬁWé%@@ bave hepe medified; Bes short

answers in re t New question and answer - formats can be
added to the gﬂgﬁgxgﬁﬂgﬂ}hﬁ% q%rmby f aki ng advant age of the updating
procedur elsof the prissetieve awehgt:ctcb:avrng'baret.tﬁmhqmestxstma of ealnet fremwal d be
received in 25 a transport ce and

dl er ager. 109, woul d i nstall
o 0b] oct o w0 4 ehssRgo SAEY & e PRE ERaTRE BERe: P BlSang
controller of dii®amiRidagat i08RafRUth @he object IDs of the objects which match the

query. An exemplary embodiment of this procedure is illustrared in Figure 9. In

step 9400, the query is sent to the object database manager 108. The query can be
20 created by the user using the application or by an application itself. The query can
be a boolean expression that returns a true or false, or the query can be an
expression which returns a set of results, The query can specify. that any or all
databases 116, 117, 118, or any ur all tables in a.ny or all of the darabases are to
be searched for objects rmagching the query. In step 9402, the object IDs of all of
25 the objects which match the query from the table are returned. To obuain the list
of matching objects, the various indices associated with each table to be searched
can be used to find the abject 1Ds of the objects that megt the criteria preﬁenred in

the query. In step 9404, the object database manager 108 determines whether or



0 7 JUN 2004 -40 When the user is finished with the post-test, tﬂl? j@ r can
activate the end test button 17870 and return to Figure 17A. The" re 2004
the post-test can be placed in a transport cell in a transport cell list in
t he outgoing table 13550 of the |ocal conputer to be sent to the server for
eval uation as well .as ether statistical 5 information such as the |length of
time spent on certain questions. The server (or adm nistrator) can al so
eval uate the responses to questions of many clients in order to determ ne
if a particular question is flawed. The?8erver can then send an update to
all of the clients in order to replace the flawed question wth a new
question by placing the new question in its outgoing table. 10 The user can
activate the notibls resesparpin eseapliayg gk op s ewast\wbisrEebasebAPREEon of all of
the chapters of.a.cour whit- h es;.t i t i . Questions
are asked in Fh&ﬁdﬁggfelﬁﬁ%tlﬁrﬁ%lgwdi%%' alﬂéhggﬁﬂnglgete?nad\éggﬁgoﬁ@i'é'ng previ ous
button 17880 gf&eﬂiﬁ%nmm(&ﬁbhﬂk‘w&clu'ﬂhm ligart l@kedcObjebi Isherickaisswer s i n
answer box 17

74 by sel ecting one of the apswer ﬁut,ton IE876 during 15 a
pr edet er ni ned raferepceddwi thrioRied SRIAYASE NPT é&)\é\fh‘i %‘sf‘@’?’ée%ﬁ”ﬁ“ﬁ’e user is
finished Wth she Jeﬁlglﬁ% qietf iRk B%em&bm%@ﬁgeﬂ%& 11 idedsilio ekt On

17886 and return to ternatively, the user can select the quit
button 17884 tie teved bigeds, nisd obgecadatabashmatageaif8nigeksivach eSlE PRICCT e resul ts

of the final exam,can _he sent to the er..tor _eval i as ot her
statistical i8EBPARR GFF&%WPH%{?W“&&‘:E%%%%B{ K '%f'&ﬂe?%?atsr%g&np %ﬁx\'@é'lr tain
questions. Af El'ﬂerobi&'fg?ltt?etd t Obs BBYer@asd i @S fordr oftallit &i sosp 9488angwhitle user
can activate the 5score buiton 17818 and the view changes to Figure 17H The

user can di spipaint theqprenedure enéssinlsteg %H0.di f f er znt ways by sel ecting a display

schenme frgmthe di gpla h W N fndi schenes
are scor r-}8by t opi C?Pgélﬁ%r%%b%glu%ﬁq%@ %x\%g‘%%%% @mﬂgﬁg Dgé%e?%ﬁ%ﬁ%bj ective
(graph). The gppel s dfaliafiie djwplehietmanh theeoadidoreinthe doery 17 888 9408en t he

user is finished view ng the snore datgA t he ussga ci]n actiyvate the end
score button wof&Emredd Wi wsaect'e FeynlBAqingep 18500 all qRieshAs 281 \wen ¢ he

user act| val eut G0l i 618 Al ORe LARARY e Yheuspyan@RRalio Fi gure 171

The portfolio wn ays a li1st of the conpleted courses by the
user. \Wen t htevalased irsstép 896D ent ihe elouseceviineop maturhothe yalue 9€ thesepdidiah
activate the end portfolio button 1789G and teturn to Figure l/d..5 The
user can 18l so (REve KhobeRRt ?ﬁﬁ?rca H%Y‘Taﬂé'ﬁﬁg\bni @I’F RIRGPINIE egggiﬁva?el 9 mai | box
button 17822. The i Psp iR AECnGABMPIRME:rBcRInGE ofling R diyatebehdiiond maii |

t hrough the update procedure of the present invention. Wen the ,[?JLser W shes

to exit the apppil8802 ohFigowuisd, Imﬁ@pﬁ§8¢8~§épé¢fﬁ°& ARECHRIPY ISt5TRAIn W¥824 in
rlgure 174 condiign afchiftSr @Pf&&& "PebaflGR Relol WhichMn s fINGLE! Scl osure of

vari ous enbodi resent 1nvention, various nodifications,
alternative cqag&ﬂ lb?éﬂaﬁm,(e@noboemum updrastsy oftheyormitionryyl precedencet(Bgut
he tr

departing from ue spirit and scope qf the inventjon. Therefore, the
above des#ti ptfobewiaganiorder of PRArALEAD- slﬁ@gqh&lmhége ‘Eﬂé‘glf'(?ﬁéjlf’?cﬁ'@f?ré%chf'{eﬁﬁi ng the
scope of the i nyenti. N HMiaGh i SeSinediRYe des tiRe ApRgRdschtHeAWRE

identifies each clause inside of a mulripk: condition, for example "All people

greater than 10 years old" AND "All people with.brown hair” would be

represented as A AND B, where A and B are clau;'; tags) with actual clauses. In

25 step 18910, the logical operations (in order of prevedence) are retrieved, [n step
18912, the clause map is retrieved. In step 18914, the l;op logical operation is
retrieved. In step 18916, the logival operation is evaluated o determine if it is

unary (e.g., NOT) or binary (¢.g.. AND or OR), Ifit is unary, in step 18918, the



O 7 uuN zoo4 -42 W claim 1, An application brawser run on a first
conputer conprising: at |east one database that stores a plurality of

obj ects; an update nodul e that upl oads and downl oads objects Frodii dHNoﬂW{
5 conputer; and a database nmanager that controls storage of, and access to,
the objects Stored I.n the at |east onr database and interfaces with the
update nodul e and the at | east one database, wherein the at | east ane

dat abase conprises at |east one table storing at |east 10 one of the
plurality of objects. Q 7 JUN 2004 -437%tr A dynam c application browser
I's provided that handles nmultiple applications and allows for the seanl ess
exchange of information fromone conputer to another is described. The
dynani ¢ appl i csi QEusk kRS Rdtridved I U st 18020, fhi khiseGio ByRlizted fenuchingliang a

dat abase chat stores a pluralitémﬁf obj ects, The broms?r.also i ncl udes an

updat e nodul e hdolean yrlsaasa i@f @b IBaddn HeR LN2S. PF YAFTY 1QBica) REFTBBRBut er and

a database manager., [ NAPE LRt idH Se SaflaRAQofiher AMTHe aCCESS
to, the obj ect® ls"%dre 1{1%%%3%29%4? ulrl%a%tg g}lqte: aa{ ababse aand in%acerfaces with the

updat e nodul e gRd: §theepal8oRe bstorehi Kpailvaib. SeHep Wt stdpeBIR6.08e dat abase
i ncl ud t 10 | t tahl e [ t f. h | [ .t f
obj ecre. 3 A pnRS! SEFORY ek OPSROAS chigkedin 5 18540t " R bRlral Y ©

remaining logical operators then in step 18942, the value in the SetMap is

retrieved and the procedure ends in step 18?44.
If it is determined in step 189186, that the logical operator is a binary
operator {e.g.. AND or OR), then the first clause tag is retrieved in step 18928,
10 In step 18930, the clause is evaluated and in step 18932, the next clause tag is
retrieved. In step 18934, the vlause associated with the next clause tag is
gvaluated and in step 18936 the binary logical operator is retrieved. In step 18938
the binary operation is evaluated using the results of step 18930 and step 18934
with the operatar reteieved in step 18936. The result of siep 18938 is stored in the
15 SetMap in step 18926 and the procedure continues to step 18940 as described
above. If, in step 18940, it is determined that there are more logical operators in
the operations vector. then the provedure returns to swep 18914.
Figure 18C illustraes an exemplary embodiment of the create a condition
descriptor step 18908 of Figure 18B. In step 18942, it is determined if the
20  condition has more than zero operations. If the condition does not include more
than zero operatians, then the a.:lause is extracted:from the condition, assigned a
unique 1D, and added to the clause map in step 18944, If the condition does
include more than zero operations. then the top operator is retrieved from the
operation vecsor in step 18946. In step 18948, a cic_:termination is made if the.
25 operator is a binary operator, I the operator is not a binary operator (i.e., a unary
operaror), then the operator is added to the operation va'ctor in siep 18950. If the
operatar s a binary aperator, then in swp 18952, a condition descriptor is creared

for the second condition of the binary operator by using’? the above procedure of
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aljc ure 18C to recursively create condition descriptors. In step 18954, the clause

a] ca] ca] ca] caj cd g] cal] ca] cay ca]ca] ca] ca] cal PYRY Ya%Be8RZ&&C "' 2(| (())) *_**+
+5,,,,," . 1.z isplued ipbprckacaty @gl]iaé!egdp‘g%ag]e@peramr is placed in the

a]ca]ca ca] ca
Tt ale a ? by 1 PR R OF 23, 333 24a444450m68 1177900 1 oo oo caleale

<{vql gb] X] ] c] ca] ca] Ei@hmaﬂ&m]lma}m]makeraﬂla@]eoﬂ:]odm]eua}faa@ evahldrecclause step

B T g de " ©
a] ca] ca] cal) calgake ahalhabirak§ aldnahaalcalardsad ﬁ‘t @t S8l by a previous

evaluation step. If so, then in step 18960, the value of clause stored in the SetMap
is rerurned. [f the clause has not already been evaluated, then in step 18962, the
clause is evaluated by comparing the condition of the clause (e.g., all people older

10 than 10) with the entries of a corresponding indices for an appropriate table (e.g.,
an age index table for a person objecr).

Figure 10 illustrates an exemplary embodiment of & precedure for deleting
an object by its object ID. In step 10502, a lock is placed on the specified object
to be deleted. In step 10504, the object database manager 108 determines whether

15  or not a lock was successfully piaced on the identified object. If the lock was not
successfully obrained, the delete fails, an error message is generated at step 10506
and the procedure ends at step 10508, If a lock was successtully placed on the
object, then in step 10512, the object ID is extracted from the object. In step
10514 and step 10516, the object ID is deleted from each of the indices. If there

20 is more than one object ID associated with an index value for the object in the
index, only thar object ID is deleted trom the indcx. If there is only one object ID
associated with the index value in the ihdex, the index value is also deleted, so that
the entire index entry is defeted. Step 10514 is described below with respect to
Figure 12. In step 10518, the objeut is deleted from the database in which it is

23 stored in the random access file and the procedure ends at step 10520.

At step 10518, onte an object is deleted from a fable and the indices are
changed 1o reflect the removal of the ebject, it is necessary to delete the object

from the file map and allocate its focation in the random access file as free space.
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After an object is deleted from a table, it is necessary to update the indices
to reflect the change. In Figure 12, an exerplary embodiment of a procedure for
deleting an object from an index catled at step 10514 in Figure 10 is ilfustrated.
{n step 12532, a file offset from the file map for the delered object is determined.
In step 12534, a search, for example a binary search, on the index is performed 1o
find the first index row which vongains the index vaiue, If, in step 12536, an
index is found which matches the index value, then in step 12540, the object ID is
removed from the index. In addition, if at:ter removing the object IDs trom the
index, there are no additional object 1Ds which are associated with the particular
index value at step 12542, then the index value is also removed from the index at
step 12544 and the procedure ends as step 12546. [f there are additional object
IDs, the procedure ends at step 12546 without deleting the index row. Ifa match
was not found in step 12536, the delete operation fails because the object is not
currently In the table, an error message is generated at step 15238, and the
procedure ends in step 12546.

Figures 13-14 iflustrate an exemplary embodiment of the mechanism by
which one computer sends data to another computer to which it is connected
accarding to the presen invention. This procedure is used, for example, (o
download new objects which are associated with an application module, from a
network computer 100 to one or more client computers 101, The procedure can
also be used o pass data files t;r objects between the network computer 100 and
one or mare client computers 101, or between two or more client computers,
According to one exemplary embodiment, the updating procedure of Figure 14,
which is part of the update procedure 230 of Figudres 2 and 3, will run in the
background when the client computer 101 firse iog‘s on to the network.
Alternatively, the user running an application module, or the application module
itself, can trigger an update by which informarion is transferred to a remote

computer (either the network computer 100 or another tlient computer 101). In
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addition, an update may be triggered by a timer by requiring the client computer
101 to connect with a network computer 100 if a predetermined amount of time
has passed (e.g., after five days) without a connection.
With respect fo Figures 13A-13D, when a ussr or application desires to
3 send data (e.g., objects, class files, byte handlers, or other types of data) to a
remote locarion, such as a remote computer, a transport cell list 13552 is placed in
an outgoing table 13350. The outgoing table 13550 is a one dimensional table
coneaining an identifier representing the files containing at least one transport cell
list. As illustrated in Figure 13D, each transport cel] list 13552 includes, for
10 exarmple, a unique host name identification 13560, a unique (o the sending
computer) transport cell identitication number, and at least one transport cell
(13564 or 13566). Each transport vell 13564, 13566 includes a string of one or
more bytes 13568 which represent. for example, an object, a class file, a byte
handler, or other data and a content type field 13570 which indicates the type of
15 bytes, for example, whether the bytes represent 2 class file, an object, a byte
handler, or any other dara. The outgoing table is stored in the databasé and is
accessed by the database gateway 112 when the update procedure of Figure 14 is
TUnning.
Once data has been transferred to a remote site, it is stored in an incoming
20 table 13551 at the remote computer. In particular, the browser running at the
remote computer creates an incoming table 13551 which includes at least one
transport cell list 13553 conrtaining the identical content of the received rransport
cell fist 13552. To avoid receiving the identical tr;fnsport cell list from the same
computer iwice, the local computer and the remore computer stores a history table
25 13554. This history table 13554 stores the hostname 13560 (in column 13556)
where the transport cell list originated and the transpore cell list identification
13562 (in column 13558} for each transport cell list appearing in each incoming
table 13551 received from another computer. Upon completion of the update



@ONE () -] SSSMAYOPY %a% S4 1 10%E& ()- %L0%E ()- 10MM 10

1OMM . | T09VVE () -y! +1090WVE () -y i *#109%VE () - a9BBBERZ&&aBr S4 1 2({])}4

1090V& ()- !&109%6S& ()- 109VE ()-109VE ()- 3109%VE ()-=&C '’ 2(| () aBrs4
8109V ()-!" &10%&' ()- &10%VE' ()-i 109%VE () -

&10%VE () - &L0%VE' ()-))* **++}[9rS4 1![v. 9$10%& ()-!, 10%$& ()-!L)
1090VE () - (109VE () -\ &&TI09%VZ& ()-![L# 10%L& ()-+5,,,,,,,uv7 1
1090x& () - 9409%0x& ()-= 10MV 10MV

10MM 410%WNE () - OL3109%V& () - 1109V& () -, 39Z.. /P//aBuVv7y

1109%0P& () -!10%x& () - 109%0& ()-}10%x& ()-6 109%0& ()- DLOY& ()-//;
0001n1dEUV7 1i! 10%x& () - 10%x& () - 010%x& () - 10%H&' () - 10%0x& () -i |

1090x8& () - n11{ 23] |
10L) ) 1096x& é@#@‘ﬁ}l‘%‘%ﬁéﬁé ‘%@%@aﬁ%ﬁ? e P ssh 133 ()
1! 10%9x&: () - <bf%andiofjcet [B0IBGS1 GOrediOSDCIBRE.E)e SLOVDTEgproprist

1090x&' () X& ()-1(. SLOYXX& ()-10) 10%x& ()-G >0)
109 x& ()5 C<Fresect w-Eigure@41! P 10%)x&' () - $\ 109%0x& ()-_ 100 100

1006510006 () 0SB0 103 ST 13 b brhle MRl

which performs the updating of the computer using the tables of Figures 13A-13D.
In step 14570, a connection to a remote computer is initiated by the Jocal
computer. For ease of understanding, reference is made here to local and remote

10 computers. The location of the remote computer (e.g., the IP address) can be
stored in the global settings module 106 or aliernatively can be entered by an
application or a user. In step 14572, the communication protocol is negotiated
between the local and remote computer and an optional authentication pracedure is
commenced. Examples of different protocols include an "update” service, a

15 "request application module" service, a "status check” service, or a secure
"commerce” service. Authentication can inciude sending a username and
password and/or a hostname of the local computer to the remote computer. 1n
step 14574, the remote computer sends an acknowledgment of a successful or
unsuccessful authentication, [t authentication is not successful, the procedure is

20 terminated in step 14576, If authentication is suceessful, then in step 14578, the
transport cell list identifications associated with the local computer's hostname in
the remote computer's history file table are sent to the local computer. In step
14580, the local compurer compares the received transport cell list identifications
with the transport cell list identification fields of each of its transport cell lists in

25 its outgoing table. After the comparison, in step 14582, the local computer sends
all transport cell lists which do not mateh a‘transport cell list identification
received from the remote computer. The remote cornpul;ér stores each of the

transport cell lists in the remote computer's incoming table and logs the hostname
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1011 remote computer's outgoing fable. After the comparison, in step 14588, the

remote computer sends all transport ¢ell lis;s which do not march the received
transport cell list identifications from the Jocal computer. The local computer

10 stores each of the transport cell lists in the loval computer's incoming table and
logs the hostname and transport cell list identification fields in its history table,
The update process is then completed in step 14590.

In an alternate embodiment of the present invention, both the local and

remorte computers can additionally set tlags for each of the transport cell lists in

15 their outgoing tables to designate specific destinations. For examnple, if the user of
a local computer purchases a new application module (or part of a module), from a
remaote computer, the remote computer can set a flag in the transporr cell list
which will designate the local computer as an authorized recipient of the
application module contained in the transport cell list. The flag can also represent

20 a boolean expression (e.g., a vondition) to be evaluated 1o determine whether or
not the transport cell list should _bc sent to the local computer. If the flag is not
set, or the expression evaluates (o false, the transport cell list will not be sent.

In another alternate embodiment of the present invention, the entire

contents of the history list is exchanged between the local and remote computers.

25 Thereby, a remote computer may devide not to send a transport cell list if a
predetermined transport cell list (identified by its identification field and hostname

field) was already received by the local computer from another remote computer.

b
§
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109%& () - V1oW&Er&}ﬁnx%%]{@to@r&ir(ﬂneﬁ\/inlﬂath the loval and the remote computers, Figures
15A-15C illustrate an exemplary insiallation procedure of the present invention.
To install the bytes contained in the transpart vells, a byte handler iz used. The
§  handler manager 109 is part of the object darabass manager 108. In an alternative
embodiment of the present invention. the handler manager 109 is a separate
module which interfaces with both the database gateway 112 and the update
module 110. The byte handlers can be stored as objects in the databases 116, 117,
118. and are used by the handler manager 109 to apply the appropriate installation
10 procedure for each possible content type 13570.
In srep 15600, the handler manager 109 is activated. In step 15602, a list
identifying all transport cell lists in the incoming table 13551 is retrieved by the
handler manager 109 from the incoming table 13351, The first transport cell list
13552 is then retrieved by the handler manager 109 in step 15604, In steps 15606
15  and 15608, the first transport cell 13564 of the first transport celt list 13552 is
retrieved by the handler manager. In step 15610, the handler manager 109
determines if there are any additional transpart cells in the first transport cell list,
If so, the procedure returns to step 15606 and retrieves the next transport cell. If
not, the handler manager 109 detecmines if there are any addirional transport cell
20  lists. If so, then the procedure retumns Lo step 15604 and rerrieves the next |
transport cell list. If not, then the handler manager 109 installs each of the
transport cells in step 15614, which is described below with reference ta Figure
15C.
Figure 15B illustrates one embodiment of the process of step 15608 of
25  Figure 15A in greater dewil. A p_l.lrpos'{: of the pmﬁeﬁ shown in Figure 15B is to
separate transport cells af different content fypes so that classes can be installed
first, byte handlers can be installed second, and all 6ther content types can be

installed in order of a predetermined priority. This-pjrdcedure allows the present
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file has been installed. Similarly, t'his pr'ou"edure allows the present invention 1o
avoid trying to install bytes of 2 new content type before the corresponding byte
handler has been installed.

5 Referring now to Figure 15B. in step 15616, the handler manager 109
checks the content type field 13570 to determine if it is of type "CLASS" (i.e., a
Java™ class file). If so, in step 15618, the handier manager 109 adds the transport
cell to an uninstalled ciass transpart cell list in memory or in the database.
Otherwise, in step 15620, the handler manager 109 checks the content type field

10 13570 to determine if it is of type "HANDLER" (i.e.. a byte handler). If so, in
siep 15622, the handler manager 109 adds the transport cell to an uninstalled
handler transport ceil list in memory of in the database. Otherwise, in step 15624,
the handler manager 109 checks the content type field 13570 to deterrmine if it is of
any type used by any previous transport cell during the entire installation procedure

15  of Figure 15A. If so, in step 15628, the handler manager 109 adds the transport
cell to an uninstalled transport cell list in memory or in the database corresponding
to the known type, Otherwise, in step 15626, a new uninstalied transpbrt cell list
in memory or in the database is created corresponding to the type.

Figure 15C illustrates an exemplary embodiment of step 15614 of Figure

70  15A. The handler manager 109 references byte handlers which inform the handler
manager how to install bytes of their respective content type. [n step 15630, the
handler manager 109 determines if therg are any transport cells in the uninstalied
class transport cell list. If so, in step 15634, the first trapsport cell is retrieved. In
step 15638, the "class" byte handler is retrieved and the "class” byte handier

25  installs the class file contained in the bytes field of the transport cell. In step
15642, the handler manager 109 determines if there are any more transpart cells in
the uninstalled class transport cell list in memory or in the database. If so, the

procedure is returned 10 Sep 15634 for the next transport cell.
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installs the new byte handler file contained in the bytes field of the transport cell.

In step 15644, the handler manager 109 dl:tﬂl:rnim::s if there are any more transport
cells in the uninstalled byte handler cransport cell list. If so, the procedure is
10 returned to step 15636 for the next transport cell.

If there are no transport cells in the uninstalied byte handlers transport cell
list (i.e., the result of step 15632 is no), or if there are no more transport cells in
the uninstalled byie handler transport cell list in step 15644 then, in step 15646, the
handler manager 109 sorts the remaining byte handlers by priority. The priority of

18 a byte handler is contained in a tlag which is received by the handler manager 109
as part of the byte handler. After sorting, the byte handler with the highest priority
is retrieved in step 15648, In step 15650, all wransport cells from the uﬁinstalled
transport cell list corresponding to the selected byte handler are retrieved. In step
15652, the first transport cell is retrieved and in step 15654, the corresponding

20  byte handler is retrieved and installs the bytes contained in the bytes field of the
transport Cell. _ }

In siep 15656, the handler manager 109 determines if there are any more
transport cells in the corresponding uninstalled tragsport celt list. If so, the
procedure 1§ returned to step 13652 for the next trépsport cell. If the result of step

25 15656 is no then, in step 15658, the handler manager 109 determines if there any
additional byte handlers from steps 15646 and 15648. If so, then the next byte
handler is retrieved in step 15648. Otherwise, the procedure ends in step 15660.

If installation of all byres was successtul, the handler rrfanager 109 calls a commit
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109 () - 6#Clo%'ég‘;n£)2!é ioﬁ@eQH@&Q{tion, in Figure 16C, a group 16714 ¢an include a
combination of rmodes 16700, 16718, 16720, 16722 and groups 16716 in series,
thereby sharing model, view, and controllers between modes of different groups.

15 Figures 17A-17J illustrate an exemplary interactive educational system
applicarion module of the present invention. The exemplary interactive education
system enables users to receive educational courses and other related information at
the user's personal compuier via updates received over a network (e.g.. the
Internet, a direct-to-server dial-in, or from a Intranet or Web site). The updates

20  occur automatically each time the user runs the application while connected to the
network. As a result, the user is provided an individualized educational portfolio
that provides the user with faster, hettr:r'informatipn. and provides administrators
immediate feedback on a user's needs and progresﬁ:

The application module includes a dispiay 17800 having- a profile button

25 17802, a library button 17804, a course button 17806, a notes button 17808, a
glossary button 17810, a flasheard button 17812, a post-test button 17814, a final
exam button 17816, a score button, 17818, 1 portt‘olio bg_;iuon 17820, a mailbox

button 17822, and a quit application button 17824. In addirion, 2 graphic 17826 is
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S network connection is available, If a network connection is not available, then the
update procedure can be delayed for the next time the startup module 102 is
activated. Alternatively, the startup madule 102 or the application module 104 can
monitor the client far the presence of a network connection and prompt for an
update once a connection is detected. | In addition, the startup module 102 or the
10 application module 104 can initiate an update procedure at any time.
When the user activares the profile button 17802, the view changes to
Figure 17B allowing the user to enter his/her personal information in a
profile/registration hox 17828. Once the personal information is entered into the
profile, the user activates the end profile button 17830 and the personal
15  informasion is stored and placed in the outgoing table 13550 of the client computer
to send to the educational server during the next updare 230 of the system.
When the user activates the library button 17804, the view changes to
Figure 17C allowing the user to select the course from a course window 17830. A
description of the selected course is displayed in a description window 17832 and
20 the course selection is made final by activating the select course button 17834, If
the user does not wish to select a course, the user can activaee the cancel button
17836 returning the user to Figure 17A,°
When the user activates the notes button 17808, the view changes to Figure
17D allowing the user 1o view notes in a note window 17838, When the user is
25  finished viewing his/her notes, the user activates the end notes bution 17840 to
return to Figure 17A. Inan cxcmhlary embodiment of the present invention, notes

can be entered in a now window available from an “enter notes” button located on

¥
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any window where the user may desire to 1ake notes (e.g., while viewing course
material or flashcards).
When the user activates the glossary button 17810, the view changes to
Figure 17E allowing a user to scrol! through a list of glossary terms in the glossary
5  window 17842, In addition, the user can search the terms of the glossary by
entering a search term in the search window 17844, When the user is finished with
the glossary, the user can activate the end glossary buiton 17846 and return to
Figure 17A.
When the user activates the flashcard burton 17812, the view changes to
10 Figure 17F allowing a user o select a flashcard 17848 with a term using the
previous button 17850 and the next button 17852, The user can switch between a
display of the term or its definition by activating the term button 17856 or
definition button 17854, respectively. When the user is finished with the
flashcards, the user ¢an activate the end flashcard button 17858 and return to
15  Figure 17A.
After the completion of cach chapter of a course, the user can activate the
post-test button 17814 which changes the view to Figure 17G and administers a
practice test of the chapter material. Questions are asked in the question window
17860 and can be traversed using previous button 17866 and next button 17868,
20  The user enters his’her answers in answer box 17862 by selecting one of the
answer buttons 17864. In an alternative embodiment of the present invention, the
user types short answers in response [0 q.ueStions. New question and answer
formats can be added to the application module by taking advantage of the updating
procedure of the present invention. The new question formiat would be received in
25  atransport cell and the handler manager 109 would install new objects which
would change one or all of the model, view, and controller of the application

module. :
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When the user is finished with the post-test, the user can activate the end
test button 17870 and return to Figure 17A. The results of the post-test can be
pfaced in a transport cell in a transport cell list in the outgoing table 13550 of the
local computer to be sent to the server for evaluation as well as other statistical
S information such as the length of time spent on certain questions. The server (or
administrator) can also evaiuate the responses to questions of many clients in order
to determine if a particular question is flawed. The server can then send an update
to all of the clients in order 1o replace the flawed question with a new question by
placing the new question in its ourgoing table.
10 The user can activate the final exam button 17816 (preferably after
completion of all of the chapters of a course} which changes the view to Figure
17H. Questions are asked in the question window 17872 and can be traversed
using previous button 17880 and nexi button 17882, The user enters his/her
answers in answer box 17874 by selecring one of the answer buttons 17876 during
15 a prederermined time period displayed by a clock icon 17878. When the user is
finished with the final exam, the user can activate the end test button 17886 and
return to Figure 1TA. Alternatively, the user can select the quit bution 17884 1o
quit the final exam without saving the results. The results of the final exam can be
sent to the server for evaluation as well as ather stadstical information such as the
20  length of time spent on certain questions. _
After completion of any posi-test or the final exam, the user can activate the
score button 17818 and the view changes to Figure 17H. The user can display the
score results in different ways by selecting a display scheme from the display
scheme window 17890. Examples of display schemes are score by topic, score by
25  objective (texi), and score by objective (graph). The scoring dat.a is displayed in
the score window 17888. When the user is finished viewing the score data, the

user can activate the end score button 17892 and raturn trj Figure 17A.
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to exit the application medule, the user sefecrs the quit button 17824 in Figure

17A.

10 While the above provides a full and complete disclosure of various

embodiments of the present invention, various modifications, alternarive

constructions, and equivalents may be emiployed without departing from the true

spirit and scope of the invention. Therefore, the above description and illustrations

should not be construed as limiting the scope of the invention, which is defined by

15 the appended claims.
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;| >t6 an update madule that uploads and downloads objects from a second
S  computer; and _

a database manager that controls storage of, and access 1o, the objects
stored in the at least one database and interfaces with the update module and the at
least one database,

wherein the at least one database comprises at least one rable storing at least

10  one of the plurality of abjeuts.
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ADstragt

A dynamic application browser is provided that handles multiple
applications and allows for the seamless exchange of information from one
computer to another is deseribed. The dynamic application browser is run on a
first computer including a database that stores 4 plurality of objects. The browser
also includes an updare module thar uplaads and downloads objects from a second
compurer and a database manager. The datgbase manager vontrols storage of, and
access to, the objects stored in the at least one database and interfaces with the
update module and the at least one database. The at least one database includes at

least one table storing at least one of the plurality of objects.
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