D 7 JUN 2004 -1 DYNAM C APPLI CATI ON BROABER AND DATABASE FOR USE
THEREW TH This application is related to U S. Patent Applicati§ry NOIN 2004
entitled "Dynami c Application Browser and Database for Use Therewith" by 5
Adam J. Rabung and M chael H Schrag, filed on Decenber 7, 1999, the
contents of which are hereby incorporated by reference in their entirety.
BACKGROUND The present invention relates generally to network conputer
systens, and nore particularly to automatically updating of applications
fromone conputer to 10 another conputer over a network. Operating systems
and I nternet browsers are comonly used to allow a user to execute and/or
read multiple applications and/or files. For ex% , a Mcrosoft(r)
W ndows(r) operating syst pyniMIOAPPLICATION BRY n i con which
represents an application. Upon sel ecéég% LheEhe@ the application is.
run and 15 the user is aAND DATABASES (he application. Wth respect
to an Internet browser, such as Mcrosoft(r) Internet Explorer, a user
enters an Internet address which translates to a, urll\bque machi ne on the
I nternet which pr a—%i %ﬁﬁh 6 45QEred et B.S. RARUARPHRAYE " t frer—viewed or run by
the user. One pro B#fFaced W th operatirpﬁ%[ g#g{-o@rtfgea;ﬂ@l-ehﬁhbbwet br owsers
is the difficulifieg 'iuynumd:amhpigal!%(ﬂf%”ffﬁ&? dures of 20 the operating
systems and browsers. For de@ag%llﬁ, shiragii&s én Deqemdgr AnkS8H. e OB at i ng
system the phdagp hrikabre P4 UEGE" arount - of dat a) rra}/wr;eed be deleted and a
new program (%r dat Q.} hifdfy cbrporated bvtrsfﬂwh@‘dé.theﬁﬂ eSSt i vel y, the ol d
program may ewrgorrp etely overwitten by the new program This process -may
require the wuser to actively participate in the updating of applications
and files by ggﬁ:{' éo S5 manual |y repl ace existing applications and tiles
wi th new appl files. In i D7 JUN 2004 - , and
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addition, this procedure can be tine consum ng, especially it o-ﬁIEI JUNri2004
change is to be nade to the application. applications, such as operating
systens, Internet browsers, and Conputer other user application, typically
use graphical user interfces. These graphical 5 user interfaces are
characterized by the presentation of information in wi ndows, as well as
user control by a pointing device such as a nouse.: The operation of these
be graphical user interfaces in such an environnent- can ree ase and then
i ndi cates operate,"” i.e., a user first selects an oblec, the @Lred
operation for that object. object orient @ﬂ\ ng,ggmp).jfsmlyaﬁm“ﬁc phi cal
user interface --b“itlh& giirdicam be amp SO ENEY “As i ncl udi ng three conponents:
the nodel, tR89WPRwW dnd the controller. The nodel -vi ewcontroller (MC)
concept ori ginad Bemadom the gPFRPE  Devel opnent m%bﬂrn?eﬁ'e{et%mwhemﬂ'ﬂ%ed in
Design Patterns for Obj e\%—@aggﬁe@hﬁejopﬂé'éﬁ%%ﬁ- sley. 1995 and A System
of Patterns writt@ﬁ'f“lﬂl)’er P¥gang Pree, I%; St kg facer. | ThaSH EFY ¥ank -
Buschmann et al -NSQFL@T'@&W ;ypil:@Hh“Wﬂr@%\fP &ons, .. 1996, f heggaswvenss of
whi ch are incB?hBora ed here gé ri%qu,ryqn@gekamatihepf‘“fPJHBf?cat|on The nodel
stores apgl i C abdr Qiertaes pE RG] e’'g., a &\ext RI9C TR bgeraim of s t ext
characters in the node| ‘?&doyaa‘gmmﬂgr@wﬁﬁﬁfc' G0N st ores a"deigc@'iﬂeﬂlion of
., rose" the modleas WTPB ent’ gr aphi cal vﬁpﬁﬂaﬁcmb&wcw. ST eéw p on a
di splay stored tl_{iga&uklawmgﬂ in s4¢% PEYENE rcontrol ler %1% fedindicaescreen Any
nunber he vies® Rl t ough each vgews%mpee&oméhﬂﬂ?gaﬁ ut events such as
nmouse interactd,pere.tah(ﬂ-elé@y“sgrt?réf(es of a keyboard. Th
e b ct. o
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controll er can access the view as well as the nodel to nake chan?em B@'th
the nodel and the view. are used Sone applications that run on*cofpu g

usi ng the MVC approach 25 lications are used so that the user can as
teaching utilities. In addition, other app . ' applications participate in
commer ce over netwarks such as the a oet. These anot her, For exanple, may
require information to be sent fromone conp; 0 7 JUN 2004 -3 in an
educational training program a user,my need co downl oad educati onal
material froma server as well as i Atormthe server of its progress with
the educational material. Wth respect to electronic conmerce, a user nmay
Wi sh to execute a sale via keystrokes on his keélbgczr&cmapave a nessage
sent to ain smedusatBnabiuaiciog SEPErHR 2 Y BRY A7 B AORBSHL BT i ces can be
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GRISEIGPR SPTIRAUT Sor SHRTLRF s PP IAIBR's dr (SAGRAL

appl i cat i aieTP 1S run on a first conputer

i ncl udi ng Oaﬁf:liéaﬁﬁﬁstwmt ARimbRIReARE or délae dr entip previbistwersidn o) ect s; an
~ update nodufe that uploads and downl oads obj eﬁt S, frorkr]]‘a sgc‘gnd conput er;
¢ and a dat ahasgplicativagdn addision.abere iod éeeﬂtf%"raé'ggép gation which gapallewd, o

objects stored in the at |east e d aicBhgdrk 8gectidnt h the update
nmodul ¥ andiSthi@ cgﬁ‘"?uggg{% Bhe? B%H"gﬂ(avé‘e, A e?‘g?cﬁmt fe at |east one database 20

i ncludes at | east one table storing at |east one of the plurality of

obj ects. BRI EF DESCRI PTI ON OF TI.M DRAW NGS
SUMMARY OF THE INVENTIO

In an exemplary embodiment of the present invention, a method and a
system that handlés multiple applications and atlows 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 I;ast one of the plﬁraiity of objects.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features, aspects, and aclvantageﬁ_ 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;



These and ot her features, aspects, and advantages of the prese\rllmto[j;]n |m}r)tion

w Il be understood by reading this description in conjunction w 2004

drawings in which: 25 Figures 1A and IBillustrate a typical conputer

system of the type in which the present invention can be enployed; 0 7 JUN

2004 -4 Figure 1C i:llustrates an exenpl ary enbodi nent of the dynam c

- application browser according to the present invention; Figure 1D

i-llustrates an exenplary object according-to the present invention;

Figures IE illustrates an exenplary table according to the present 5

i nvention; Figures 1F-1Gillustrate exenplary indices accqrdi n.g to the

present invention; Fi gu(rgg,lﬁ | H L L ik @hbodimeexalihé dyRamieBRRERHAY of t he

file structure of Higug IGIHBREE according to the present invention: Figure

2 illustrates 3 asnpeyditehied by the startup nodule of the
?@ﬁéﬁ#gmw W fRgeasny y p

present invent ure 3 illustrates badine dol thyptesers for the
update step 230 of Figureuileilpstrages qﬂiedﬁwglay?q?%gg&ter at%gs an exenpl ary

flowchart for performng the install step 232 of Figure 2: Figure 5

illustrates anim¥e¥-ary flowchart of the autol oad.acti dul e 234 of
Figure 2; FEigure 6AF'fglu}é¢qtgmnﬁawaranemmw‘&r“&btl"e?ﬁﬁﬁrdii"%et%tﬁ% “the insert
obj ect O-functionality of the database according to the present

i nvention; Figukeent@hill ustrates an exenplary enbodi ment of the indexing

step 6220 of Figur %n&'ﬁ‘és {E-1G illustrate exemplary indices according to the present

»

invention;

Figures 1H-1L illustrate an exemplary embediment of the file structure of

10 3 database according (0 the present invention:

i odule
Figure 2 illustrates an exemplary process performed by the startup modu

of the present invention;

Figure 3 illustrates an gxemplary flowchart for the update step 230 of

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; - o -
Figure 6A illustrates an exemplary embodiment of the insert ob)
20 functionality of the database according to the present invention;

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

i t
condition procedure performed by the database manager according 0 the presen

i ;
invention;



Figure 7A illustrates a flowhart of an. exenplary nodify procedfr2 JUN 2004
performed by the database manager according to the present invention; 25
Figure 7B illustrates an exenpl ary enbodi ment of step 7246 of Figure 7A
Figure 8 illustrates a flowhart of an exenplary nodify an object by
condition procedure perfornmed by the database manager according to the
present invention; O 7 JUN 2004 -5 Figure 9 illustrates a flowhart of an
exenpl ary query a table by condition -5procedure perforned by the database
manager according to the present invention; Figure 10 illustrates an
exenpl ary enbodi nent of a procedure for deleting an object.by its object
ID according to thBigme 8dlemstratis avlowehain af angxampligr wery 2 b9 BYSPIUOBS an exenpl ary
enbodi nent of a procedur J ¢ fladnaRamtonanager for

del eting an obf" cggur%&eétgr egﬁggég%ﬁ%t?ag#eﬁggédg@dieﬁgpto t he Present
invention: Figure FEgurelil ilnsirams es:xemplank embsriment of A pGErdFE MY 8Pt ep 10514 i n
Figure 10; Figure 13A illustrat y Jd.@bl e iccording to an

exenpl ary 10 effBlFt r'l‘f"l?ﬁ”ﬁ LO&'&IEC%@&E(&%%EE'W%%@ Figure 13B illustrates an
i ncom ng table accprgd;iengilmﬂraama:memqidrmrybodm@ﬂ? preprdurs PeraTREd) r esent
invention; Figure 13C illustrate I . nacsialidh ng to an exenpl ary
embodi ment of ByhBe Pk asfW%ﬁﬁr?%ﬁ?lmfgtdﬁ%eﬁgg%gD illustrates a transport
cel | 1ist accogdirtigg loQhepiesex eéwptiory enbodi ment of the present invention;
Figure 14 illustrates .exenpl j t Phted MB10MFPRAUOS DYy whi ch

one conput er sendsFlﬁaieagflg'ég%g?ﬁé}rém@o Qﬂ!tmg}rﬁﬂ%p V\/nFitch [ :gg connect ed
according to the plzaraBA illusaesti orgoin2 GbIE2gArdng 1o BAX Yl lustrate an

- exenplary installation %oceg1 &n .. the present invention; Figures 16A-16C
i |1 ust r at el0exeprprodimpntaf F RTEPEEY0Y an. ap|]ol i cation nodule

Figure 13B illustrawes an incoming table according to an exemplary

b

emnbodiment of the present invention,
Figure 13C illustrates a history table according to an exemplary

embodiment of the present invention; _
15 Figure 13D illustrates a transpornt cell list according to an exemplary
embodiment of the present invention;

Figure 14 illustrates an exemplary e
other computer to which it is connected accordmg to

mbodiment of the procedure by which

one computer sends dala to an

the present invention;
20 Figures 15A-15C illustrate an exemplary installation procedure of the

present invention;
Figures 16A~16C illustrate exemplary structures of an application module

-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 Figure

9: and




of the present invention; Figures 17A-171 illustrate an exenplary
interactive educational system 25 application nodule of the Br-(es

i nvention; Figures ISA-18D illustrate an exenplary enbodi nent e'g‘%zg% of
Figure 9; and 7 JUN 2004 -6 Figures 19A-19C illustrate an exenplary
enbodi nent of step 6216 of Figure 6A. DETAI LED DESCRI PTI ON The present

i nvention may be enbodied in a general purpose digital 5 conputer that is
runni ng a program or program segnments stored on and originating froma
conput er readabl e or usabl e nmedium suéh nedi umincluding but not linmted
to magnetic storage nedia ((e.g.. ROMs, floppy disks, hard disks, etc.),
optically readable nedia (e.g., CD-ROVWs, DVDs, etc.) .and gﬂ%r er waves
(e.g., transm Ssﬂi%[}és @AR19¢ NRsirné & memplary kmbodiman P! sigp PAREYY onal program
code and code 10 ‘segments, used to inplenment the present invention can be
derived by afigkreldded conputer programmer fromthe description of the

I nvention contai ned herein. One enbodi nent of the present invention is
described below with reference to the Java" progranm ng | anguage devel oped
by Sun M cr ofg50siED DESCRIPFION is described, for exanple, in Jaw?l Primer

Plus by Paul Tyma, Gabriel Torok, 15 and.Traqy. ' osBWiditabhed by Wite
Group Press' in 1'919!69@13!1@"&?5\99%?[”%"5e"\%ﬁql%dr’]' iaség?%@oi?‘g%rat ed here by

reference in its enti.r : JA¥A b program sugeehiatsiotad oncand cBBYEHMDHt i on i s
provi ded? as a?f"w"er%ftérgwgwg%g’irrfgnt ;Rd i s not peant lacflﬁgbutlrj pitation of
the scope of flohfa bonvsitrireaiable br bssblkinesdium.tHEN TRYPP 1BFY Srdinary artisan

to inplement the features of the presenkohVeidngisksihag diskseewcpy ogranm ng
20 techni queilﬂ'afﬁél%%@?eaﬁﬁ?%epgﬂﬁd%géékdﬁyﬁe prpggent i nventi on may be

i mpl enent ed 28 i&pﬁ%iﬂ%ly nRHia@BRICBROMy RS sl caFrier BRYeS) Conpat i bl e
conput ers, PR

tions, etc.) equipped with : e g .
M crosoft(r) tiéhmﬁssi;(sro)valgm gggrn;uq#;};g@@aq)w @bﬂﬂﬂfbg@loﬁgér@nl BSieStdledm e.g

10 segments, used to implement the present invention can be derived by a skilled

computer programmer from the description of the invention contajned herein.

One embodiment of the present invention is described below with reference
to the Java™ programming language developed by Sun Microsystems, Inc. Java™
is described, for example, in Java™ Primer Plus by Paul Tyma, Gabriel Torok,

15 and Troy Downing, published by Waite Group Press™ in 1996, the content of
which is incorporated here by reference in its entirety. The Java™ implementation
and description is provided as an exemplary embodiment and is not meant as a
limitation of the scope of the invention. [tis within the skill of the ordinary
artisan o implement the features of the present in‘fentian using othet programming
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
an operating system, ¢.g.. Microsoft® Windows® 95/98. A rypical computer |
system of the type in which the present invention can be gmployed, is illustrated in

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



system of the type in which the present invention can be enpl d,
illustrated in 25 schematic view formin Figures | A and |IB. Tmfs\lmka)tugl?e

of the computer systemand that of the conputers thenselves in Figures |A
and 1B do not formpart of the present invention. It is understood O 7 JUN
2004 -7 that nodification of the structure of the conputer systemis
within the skill of the ordinary artisan. For ease of reference, the
client computer 101 on which the bro ris running will sonetines be
referred to as the local conputer and the network conputer 100, or any
other client conputer 101, to or fromwhich data is 5 to be sent or

received will be referred to as a renote conputer . L:S o Sadii bk Y
descri bed hethat fodifisatnne dkenstrugmae? e FRIMRET S7 TR &° %Ebl‘ﬁedp i V\ﬁi ch the

features of the inventipn coo Wi shdelfehecompute 10t @nadhidhhthe conput er s.
Referring t oOTHiRARY aUF- ??‘feé%r&e*‘é%%%&mven‘fi on isﬁ desi gned to,run on a

conput er sysgﬁdqsgmsq-bnﬂiﬁg:{vudmeﬁmeb basffermdao asthrdedal %th&iﬁ‘ire‘ﬁndiiéﬂ) and at
C

| east 10 one I ent conputer 101. The client t :

comruni cat e wetiorkeearmputerHep. Wr%qwrﬁﬁ‘ﬁ“ﬁ%%?rkfbgotr{?pﬁ{éﬁ% %He]lsnetwork
conput er _100 be part, - § 1 A PuhRie ddeiporer K Thils islatiefliser vi ce or
may be adsi né?nEQ/FFé'f ?eﬁél‘s’%d?‘{i/%&.e l@f:%g':‘éerri ng to Figure 18,%\;‘_‘% uter 103

incl udes at Ijg@sibedRie EEMubRbudar oodtessindipg @i the EPE) inwEC WIS @ nnect ed

to at |east one input device 107, 15 e.q. ard, nouse, touch pad,
etc" at | easttheingentionGPIPEiAtt i‘““i‘Li'E5“@‘.“5?&}%&"@%@% ROM and at |east one

storage device 113 .e. N, Hel prSent ih@pByn iscesigng toven omai t eabl e
CD/ DVD, EEPROM eig?er%ﬁeﬁgé}g to t‘:h‘ief conputer 103 is at alnagagi gne di spl ay

devi ce 115, ofhpureRsysianivhioh immludanatlEst enegpsivark campytehi o €3 odem 125;
and/or a network 20 interface 127.. The nn Lk Wifthle@El ace 127
e SPPe U TIETPR ML 0] el PP RUERE IS

may be ci@hneamegliens campyly service via a wre or

wirel ess connection,.l bik @thputet 160 CPRNRbrkrTotmpuier ¢Ahmay de parét wor k
or' data ser vi°§ﬁer\??a%%hhlga ﬁrr%%em 125 and/or network interface 127 provides

{wo-vay Cconmmgfizlaigepromputramtvaxie ApHaiz serepbemAL 2 SPEIEMENFR SN i nvent i on,

data can be recel Vlgecij"erring w Figure 1B, computer 103 includes at least one central

processing unit (CPU) 105 which is connected to at least one input device 107,

15 e.g., a keyboard, mouse, touch pad, etc,, at least one memory unit 111, e.g.,
RAM and/or ROM, and at least one storage device 113, e.g., 2 hard drive, floppy
disk drive, writeable CD/DVD, EEPROM, ete.

Connected to the computer 103 is at least one display device 113, e.g.. 2
monitor or an LCD display; a printer 123; a modem 125 and/or a network

20 interface 127. The modem 125 or nefwnrk inl:erf:-}ce 127 may be connected to 2
computer network or data service via a wire or wireless connection. In addition,
the connectian 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



25 by conputer 103 via nodem 125 or network interface 127, entered directly
to the conmputer 103 via input device 107, or recalled from st Zaggngmﬁce
113. In addition, output of the present invention nay be displayed on at

| east one display O 7 JUN 2004 -8 device 115, stored in the storage device
113, or sent to another conputer via the nodem 125 or the network

i nterface 127. For exanple, in one enbodi nent of the present invention, the

system illustrated in Figures 1A and IBis inplenented in at |east two
conputers. The 5 two conputers can havé&~a client-server relationshi p or a
peer-to-peer relationship. |In addition, with respect to the client-server

rel ati onship, a server conputer can connected to ﬂ]&”i'ﬁl ﬁePliL s whereby
each client gameriaseiwed ipthatswsagerdenice b3, o8 &0y & 2o FPTRTEN YR H 2 to the
server via a dynam c applicat,i on pr r according to the present

i nventi on. F@ﬂg@ké%%)P’éE"’i“F“’Pﬁ‘é"ﬁelrﬁg‘g\t@@ dynami ¢ application browser 10 is

runni ng an educat#@%hﬁl‘gw G leivbBdifReLdfahe presentlinvention, Hispyse@t i on browser

can receive education erial, such as, |lesso | ans_Q a froma
server. |n tyhswratedinaFipsts taland aBas 'WF“&%‘?.'“tab@?slgé%%‘?’%'rs“:r’"tﬁ)séég@eti me can be

sent fromthe client to the server i@ﬁ'&er-kdj ceel ldtdopshipprofil e
data or Bt heFWQl%@FPW‘?{FBvaﬁﬁﬁﬁrﬁﬁeﬁépklsagﬁﬁhmmthe c?i ent to the server

for identifi Eaﬁcﬁﬁbn Rt RGRERE Ehe dlightg rvich el dtio nghipe e ey COMPHYIENand syst ens
of the pr esent I nventi on, the client can send data toda;%ﬁ'rcﬁ“ﬁméer
aut hori zi ng thenepred chmskipbfcliguamheERy FADESEY £l RARYE 8F i1 onal

application nodules. In addition, 'S €IV dmi€ akh ] [Fakeh Broasgascdrding he
appl i cati on SERYEf "EEF'HE)%M%O g‘% S?Jﬁgpg??%t bly Eﬁ)dati ng individual .lavaT"'

obj ects and ¢} ﬁﬁngzresgﬁtl i8venvibh B exalplen dfatie tlient'egyraouc applicatian @WSE5p| i cat i on
modul e. Furthernore, the 20 serv.er_can?@?k c%agjges &ﬁéatiHR@?J»@sE?cﬁo t he

cli ent' q0dynasmmnimghiededational BPRAKALAN M "’nghet QA ABPTEChni ques as t hose
modi fyi ng the individual appl i Gaid QNiARHWES or eXan@UF®n 2Gerived. uBt et es an
exenpl ary enSERERSTEC "Wge?@y%gtrﬂ%’ !’f]go%l iLH(!:at on br owser accor di Hg to the
present invenijieibal di8. dyMasTiust appisi cmgd tme brrobesent fremdbs el ™ HE present

invention is adapted to nun on.the computers inféHnatiogead @ t he sake
of brevity, tseevesifreydp#ionhdp aﬂ‘iﬂﬂ?ﬂ'ipggﬂefjﬁéoﬁr%tg'gre%gpfnnver?tl?on will be

sent from the ¢lient to the server for identification. Furthermeore, using the

15 exemplary methods and systems of the present invention, the client can send data
to the server authorizing the purchase of additional lesson plans or addicional
application modules. In addition, the server can make changes to the application
module being run on the client by updating individual Java™ objects and class
files without the need to replace the entire application module. Furthermore, the

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.



described only as it is inplenented on a client conputer 101. However,. any
di fferences between the software inplenented on the net, comfufedUdoziias
conpared with the client conputer 101 will be described. 0 7 JUN 2004 -9
The present invention includes a startup nodule 102, an application nodul e
104, a gl obal settings nodul e 106, an object database nmanager 108, and an
update nodule 110. The update nodul e 110 includes a database gateway 112
and an update manager 114. The obj ect -.gdat abase manager 108 i ncl udes a
handl er 5 manager 109. The handi er manager 109 is used to install data
received from another conputer in the local conputer. This wll be

described with respect t I Brufaicb tdaoammpmmonmulells
corresponds to a ‘??%f%ﬁ'ﬁ"“ﬁig}‘lll@g"t‘dﬂcg%% Frt%%ul e"1 ) Ag@ Ilcatlgqgm)dul e

104) . Al ternapl VL pal @Mhﬁgsphﬁu&ptﬂﬁl wbbjw’i daigbase I“l?§a§§é HRLH & URga

dat abase or can each use nmultip x busHws! y or
i ncl usi vel y. midealesttlfr {The Uﬁ%ﬁﬂ‘@dﬂlﬁg?@ %&H] o t| I]iqzat ion of the

conput er 101. The res ;thgtawmaﬁggbuws mciedesra haodler appl i cati on
nodul es, whi é’Hd%'FH‘ ?g‘f 4g'ﬂtys’d(]y('nam c application br owser%k?at conpri ses

the presgnt. inepdriion. Tﬁbaamﬁtnphmmnl@ﬂ igaped focingtplh d3a FeegVed 9T y he of

application that nmay need the r sources § lvidlababase manager to
retrieve and asotbclecqmﬂué’ét'%“?ﬁ"’-é‘ U %ast‘gft[)labgmealﬁ?% I ast%e nodul e 110

performs upd b ggrﬁd L1V, 1@ corkesherais to mdéter@t&@@lﬂl&é@,ﬂfbn t he
conput er lolaéﬁlﬁgs g'{njl%cfh‘g" ase manager 108 rraﬁ%{.ﬁ s] dat abases. The
obj ect dat abqﬁ@u@@ag;eﬁppheﬂlmomdubl 4. hé“f—"i!?ﬁ%\t’#Yo fR 9169 iR i pl e

. databases 116, 117, 118. Each database s adigha4ky gifhed Ncl ude- at
~ one 20 index m@l‘ESPﬂSh%@“&%‘ﬁgﬁa%@ @%ﬁqﬁusgﬁéﬁs%ore obj ects 122 (or

data) as,, ele f 119. The el errents |n table 10 are then used
to creat onerlgmﬁng or?nc?}t%?ﬁggs 120, 121 whig h?r;e el GBI, S in the
table 119 to be edRtelstartupcandsisdd? CP@;‘E‘&?H‘FH@}“ Haréq{b"et ment. of the

present invention, only one t jaBSlca a{madmegtwmlaemi ass) can
be stored in 'Ehes?"ﬁﬁf‘b”‘gﬁﬁ'log E}Fﬁgluﬁégngﬂr%@%ﬁanuobj ect is defjned as, for

exanpl e, the §f fldGlhdrfic apslichiis sioweoniia corepriden thefpsesent invention. The
application module 104 can be any type of application that may need the resources
15 of an object database manager (0 retrieve and store objects in an object database.
The update module 110 performs updating of objects stored in the at least one
database on the computer 101, The object database manager 108 manages the
databases. The object database manager 108 controls the functionality of multiple
databases 116, 117, 118. Each database stores tables 119 which include at one
20 index 120, 121. The databases 116, 117, 118 store abjects 122 (or data) as
elements of a table 119. The clements in table 110 are then used to create one or
more indices 120, 121 which allow the slements in the table 119 to be easily
accessed. According to one embodiment of the present invention, only one type
{e.g.. objects of a particular class) can be stored in a single table. The “type” of
PA an object is defined as, for example, the structure and fields contained in the
object.
Figures 1H-1L illustrate an exemplary embodiment of the file structure of
the databases 116, 117, 118, Each database 116, 117, flS includes a database file



object. Figures IN-IL illustrate an exenplary enbodi nent of thg file :
structure of the databases 116, 117, 118. Each dat abase 116, ﬁﬂbJUNlQMM

i ncludes a database file O 7 JUN 2004 -10 (not shown) containing a |ist of
all tables in the database. In addition, each database 116, 117, 118
includes a tile glossary file (Figure 1H) which maps all synbolic file
nanmes to physical tile nanmes (e.g., the table nanes listed in the database
tile with physical tile nanes). In an alternative enbodi nent of the 5
present invention a global file glossarlf-file is used to map all synbolic
rile nanes for all of the databases 116, 117, 118. Each table 119 has
associ ated therewith a table file (Figure 11), a data tile (Figure 11), a

file map (Fi gé)rgg hl,?)n, etz G lisOsTaulli iislesdn e darapBieg Un additign. ea a  random
access tile ( 3 not shown), all stored on.a ﬁ.ecorlgﬁwh?chr;ﬁ%;sgm such as 10
a hard drive. daitmsd b, 417, 118 inchedepadide plAsseR it (IBNTE HEH “AS type or class
pernmtted in the i?f@%ﬁar@ﬁsqﬁ%&gﬁg|“gm @%., ho@bhuiERRS lised if thee names of

t g ta

the indices e, a synbolic nanme for the file map,
and the file jnane. af wiephysRadite anness It ad diermetie $MRRSMENtISEMont ai ns a

| ist of object TDs associated with the jndex val ues i FiEhatriagdlex. There
i s one inflex piesent énveniance global BlcalosHRdie Hf"‘s?‘%g rﬁ%b%”e&%ﬁgc hPﬁndex file al so

i ncludes the ¢l ags .n nkbing {fie type of value stored in the index
(e.g., stri ng?"'i"rﬁt"édgern&mgo?&grﬂ/&ot her perm ssible JavaTM byggét,&t he nane of
a

a method (or procgghiedle MY bis dswuiardteatewish 2 Whledils Gigurad nager 108

to extract the index value from i nde ' land al ndi cati ng
whet her t her e (Biguregtlh HHEW”B-(EﬁérEﬁgﬁ)a?tﬂf)%g |ng %ﬁj\f/bee(eﬁg‘gﬁfxle%t s and i ndex

" values (e.g.. rﬁ}dﬁﬂlcaic@éss AREGANH) (Yot RHEWAH! albhorel dn haverdeblerraedium suh as
relationship w a person object since no, e share _a soci al

ec . t wo peolpl 1
security Joti t nitard drivéheTte tatge fiteoingadss defaamation sush a5ANeEPRRG STy associ at ed
with file size and til fsets (hile:noi fk nhmed dfahé andom access
tile. bjects PRITIFF ""c‘ﬁ'ét%[[ﬁ‘ ﬁé%ecgmffgg% tgﬁﬂggaﬁﬁa seriali zed formin
the random acqgsseslssdoBiaraithtae fablega sfrhtsbic namelfarabefile map, and the file

narmne of the random access file.
The index file contains 2 list of object IDs associated with the index values

15 of the index. There is one index tile created for each index of the table. The
index file also includes the class name describing the type of value stored in the
index (e.g., string, integer, or any other permissible Java™ type), the name of a
method {or procedure) which is called by the object database manager 108 to
extract the index value from an indexed object, and a flag indicating whether there

20 is a one-to-one relationship between objects and ipdex values (e.g.. a sacial
security number should have a one-to-one relationship with a person object since
no two people share a social security number). '

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.



t he physical |ocation of the serialized object. The tile map al so includes
the total size of the random access file, the end pointer vaﬂut
random access tile, and the total nunber of objects stored i randont
access tile. 0 7 JUN 2004 - -li The data file includes the synbollc name
for the random access vile and the synbolic nanme for the file map. An
exanpl e of an object 122 is illustrated in Figure ID. The exenplary object
122 of type "person"” includes a unique { dentification field (ID), a first
name 5 field (FIRST NAME), a Iast name %ield (LAST NAME), and an age field
(AGE). An exanple of a table for "person" objects is il lustrated in Figure

|E. In addition. the object type any .type I ena(?ﬂ '
provided it can bérhedpvaddemtbéﬁs %8 SH%WE "ﬁ'V'Xc;‘?'y[E fad gtga?égggt/ 3 It can
have a uni que ﬁ{yPﬁ m_ nelgito the object. The exerrpl ary table shown
in Figure |E % ‘élB%m% ohe object 122 10 of the "person” type. An

exanpl e of an indexq g,eag-.;ﬂ&ﬂ dnldmt 822 illustritied)ine Bigure. 1DrhEhe X8RN 20 sort s
each of the objects in the t 9 f or I field.
Of cour se, |tohj@td%e?§fP'eoEFfi°l*?at'"‘i."h€ ?‘/IB‘B qug:?txr%g sor?lh& ongztrrls;p‘%g?arret er
found in fq{,ﬁ“ Ejea VR0 enelZdld (m@wﬂwey lefd in mgenfield GAGE).col um
and an j ec |f|c 'on (1D) colum. Fig ureIFllliJértra'lti@s another

exenpl ary i ndgy ekdmple ot widbbhfor §pt3'$0cnr’ oljesy is'iHusuardNabigure si nce
objects with object IDs o

d 2 th 1 d havi
t he sanme val uthe objeet SYPRIBRY Li?’la&%f“? (B)'E)tf ﬁ"c%gs acc{} ‘ﬁE)sdl 1 8 E Elg%g@rdow aving

corresponding_to k (MR ftiean hR@fae_rwiqmg;b_teat lIB gssrgaed G,the he startup
o reP02 ik dh A drie Rt e Ry

_ the initialization of the CONE'H‘&F iﬁ)f 101
" will now be dgsjgeti ﬂ&ﬂexaﬁ'nﬂalstttablt apwaoin fignse &E insjudes atdgash % 3%¢ he gl obal
settings nodul e 106, The gl intEidlre 4€S Thar | ous
par amet ed@ f oPf hAePEFFYY am?eonRBF Wgéé()a%t &D% '?Il%%garlrﬁn 'The Tocation of
the various dﬂr[dg @@s&&%aclﬂéﬂzhc 48j8cte BVthb ablet IBeby, far exireple gitolestinamet t i ngs

e

nodul e 106. T startup nodul e 102 al so i,n erfaces wth the
dat abase mana@eld Jﬂ)Bcd,utser wfisungdaseod that fhediiex MAYPESPHPEOR AR Prhg[?he vari ous

3F5)dg?'éabases dund in the' objle%l{.gu TEheSThad 198 tﬁ@?&}élsﬁ 1akDdarfe PAued CHIGTIA @aPdn Wi th the

object identification (ID) column. Figure 1F illustrates another exemplary index

15 121 which is stored by "FIRST NAME," [n this case, since objects with object
IDs of 1 and 2 both contain a first name field having the same value, the index
121 lists both object 1Ds in the same row corresponding to the first name “Mark,"

Referring to Figure 1C, the starwp module 102 which controls the

initialization of the computers 100, 101 will now be described. The startup

20 module 102 is connected to the global settings mo_dule 106. The global settings
module 106 initializes various parameters for the 6peration of the systemn. For
example, the location of the various dardbases 116, 117, 118 can be stored in the
global settings module 106. The startup module tqz also interfaces with the object
database manager 108 to reference, retrieve, and siore itemns in the various

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



nodul e 110 via the update manager 114. The update nodul e 110 assists the
systemin upl oadi ng and downl oadi ng objects froma renote corrputﬁr?, JUNe 2004
either the network conmputer 100 or a client conputer 101. The update
nodul e 110 may O 7 JUN 2004 be called by the startup nodul e 102 during the
initialization process to update the database 116, 117, 118 with any
information that is transferred from another conputer. Alternatively, the
updat e nodul e 110 nay be called by the application nodule 104 to update

t he dat abases 116, 117, 118 on the local (executing) 5 conputer wth
information created by the application. The update nodul e 110 conmuni cates
avith the object database nanager 108 via database gateway 112. Dat abase
gateway 112 serves as an interface bq%n en t he dat abase nanager and the
update nodul e 110 so that the update dul e 110 can transfer new objects
received fromrenote conputers to the 10 appropriate tables stored in the

dat abases. |n pardlechy zmstarmhaodn&tlabaﬁiﬂg ﬂnél'inﬁ)é@éénc%g]p?nws'sﬁa Patee:5§ oW(r:]on\éert the
S which are

instructions t t ate nogd
under st ood by ? ﬁm%atlgglg}se %L\f@%r‘"'°Iﬁ§’°5§1a‘\déflf4"5f&’§dtf¥?@ angtprdat e modul e 110.
In this way, ifomputr.f Aleareritelyd et afias @wtise US&dyWJaﬁEdtb?%eﬂﬁ sgat i nvention,

(e.g., any Jav LV, | 1 ant dat abase 15 such as
an SQ server)%odmiﬁ%%%tgﬁgg%@sasr“& iyt Jlﬁg?fg‘a‘: Bgapﬁfe@b‘}“é)mthe dat abase

gateway 112 t o HRY%EE ﬁlﬁh@@"@ﬁ?"@\ﬁﬂvdhmh@mbamm nterface with the new

database. In an a|meﬁﬂﬂﬁih¥d%leﬁ”@@b@dnﬁ'ﬁimt hen avention, the
dat abase gat e\/\%ﬁ c@ aut omat | cal et Ehpﬁ%&wﬁa‘g%f‘m&é‘f Tabase connect ed

|
to it and converts ﬁ%”*%f?&’fyru& Pﬁyﬁ@ﬂtgé‘e‘a’ﬁdmmlshe'wmte modul e 110 into
commands whi chbestveen 3O dawbeke rmatogedndyic fphf: AadurNaG e HRBRISEL, 108 as wel | as the

updat e nodul e e 102 has conpleted the
initializati onéﬁgclggﬁo%nﬁﬁ%ﬁobgup[‘ffeé"r‘*éjlr%"c")WGI"“'F%""E%‘&%f erred to an

appl i cati df rmﬂ'BW“E“aiq}dDI%fP@ﬁ'"(!-@Frﬂdt'th;mnmamaﬁle Wk Bdtabal Yadfay 1 fve gl obal

settings nmodul ig alldR codvireih® RiREhon B LANASE e and/ or the update
nodul e 110, tor uglé;og fgremtf i tcn appli cattlh%%%g% CB?]&@{ Es of application
modul es 104 i nEMTAY® ¥akk * URdErfes Y Giapatiereatantzntl08 prveraarie, el ect roni c

conmer ce pr ogrupdas médulsan eln adbdy Cinth HistEent dadbeke N WMedifASe present

invention, (e.g., any Java™ Database Connectivity (JDBC) compliant database

15 such as an SQL server), it is only necessary o change or program the database
gateway 112 to a darabase gateway which can interface with the new damabase. In
an alternative embadiment of the present invention. the database gateway 112
automarically derects the type of database connected to it and con#erts the
instructions to and from the update module 110 into commands which are

20 understood by the database manager 108 as well as the update module 110.

Once the startup module 102 has completed the 4nitialization process of the
computer, cantrol is transferred to an application module 104 which fan
communicate with any of the global settings module 106, the object database
manager 108, and/or the update module 110, to run its sp_éi;iﬁc application.

25 Examples of application modules 104 include games, educational training
programs, electronic commerce programs, finance applicatio.ns. and any other
application which may need the resources of an object database ménager o

retrieve and store objects in an object database. In addition, an application can



application which may need the resources of an object databas% manager. .t o
retrieve and store objects in an object database. In addition, 3nJUN }
application can 0 7 JUN 2004 -13 utilize the update nodule 110 via @WQ
updat e manager 114 to send and receive information to and froma renote

| ocation, such as for exanple, product requests, product information, test
scores, application-updates, usage statistics, custonmer information,
and/ or additional application nodules or portions,thereof. 5 Figure 2

il lustrates an exenpl ary process perforﬁgg by the startup nodule 102. In
step 226, the global variables are'initialized. A global variable is a
setting, value, or resource (i.e., areferenmto a database) that is

referenced by .ane or pultiple dul es i ) ' -1, oNn browser.
Since these gl%'g‘é‘f th%'a‘f‘%ﬁ%g"@g?“é‘ﬂa;é% tlfeh%%ﬁﬁéﬁ?&wgmﬁg%ﬁ%&dtﬁgévynarri c
appl i cation bripsRiidnGe dnd frbm at lARokQowtia, tsigh g3riocedmplz) praductirsquests.essar y

for their locations to be predeterm ned, such that the various nodul es of
the browser captodugtiafasmatien. yesk 5Corrs. PRGN 4BASLS. YRBEY STEISUCT. KEYPMRER i on
pertaining to, | ocat | (=g r ot e conputers.
o step 296, dnEEpaftiy il afling sb o iR B R e kB D TP
speci fi c dat abase Fl@mragsibsirateh axemplasy ptesiss poifoappd by tieiswnupwwdile i s

| ocated and 15 the | ocation of the specifjc, databas %]16 d.§ stored in the
gl obal setti ng¥2ndusier 226.04e slppal vada injiafitedc g th Ivﬂnf‘l?ﬁrf)fseatmnt ed, there

Is only one apg| L'nga\tfd.l&'? or FRGHLEG RV, feRRInBe fo0] d4R268 &Y HaO 3 refefentédd By thin the
skill of the orél ary artisan to inplenent the present invention with nore

t han one appl i aitor omiltipgenchodwest inelre dyppoigRpplidadorybrowsero Siuce dhase glebal

application he/she desires tp run. |ln.an . 1 | of the
present inventY ,“QI"ISECLEWQL'I;@J%@EWS%BT ee8ﬁaﬁg§%ilbéﬁgﬁg%€%§gé'gﬁgﬁwt he
location of eagdingafadease), isis at@iae fontkircogliniad be pretittagsnetn cudhah#06. | n

step 230, the update nodul e 110 sends and receives ohjects tﬁ and froma
renote | ocat i bf varioug modulgeoige Werd@ﬁﬁf%r‘h"l%’%?d"éﬁqw BHVENES conput er

101, connect edy etk iéh ASLMAIEHo Al LAELNES., FARAAGHERRes JhemBRw obj ect s

recei ved by the up 'e 110 dre"then installed in the appropriate
dat abase cor r espgudirngintsept328, atap pifidizingor: giobhliveriablesdn gpp 22 tha n step 234,
the default Orsp‘échi ic agtlal%%et ﬂj6 a%?cj?:lmjte%a\giithog desired application module is located and
15 the location of the specific database 116 is stored in the global settings module
106. In the embodiment currently implemented, there is only one application
module avatlable for execution. [t is within the skill of the ordinary artisan w
implement the present invention with miore than one application, and to then
prompt the user to select the application he/she desires to run. In an alternative
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
PAS 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.



modul e 104 is |loaded by initiating a standard setup protocol sucﬂlgsJUN 2004
initializing the nodel, view, and controller for the application nodul e
104. 0 7 JUN 2004 -14 Figure 3 illustrates an exenplary flowhart for the
update step 230 of Figure 2. In step 336, a database gateway 112 is
accessed to interface wwth the object database manager 108. The | ocation
of the database gateway 112 is stored as a global variable in the gl obal
settings nodule 106 in step 338. In step 340, the'5 startup nodul e 102
verities that update support is enabled.j4lf update support is not enabled
(e.g., no network connection is present), the update process is skipped in
step 347. 1f, however, update support is enabled, a login pronpt is created

and - di spl ayed 1o gyses g S8R PR IRk brinSLER Tivest ep 344 he

user enters a user exanpl e ich'is then stored in
a file in stepFigde,2. 1@ skpBat aJEathegatdv&ydllEm aytesbdtlmnttﬂ@cuge&h then. step 348
to informthe user of the statu

dat rocedur e a Is
prevent the useest ﬁ@fﬁ‘?aﬁﬁmﬁﬁgﬁblq%hafhetg%“%&tlgﬁsat e%"t‘?ﬂﬁ%’e@ df)%?% i ng
properly due t&%%@ba‘?%ﬂﬁ 1ﬁ'chﬂ§£t§’a¥s&m+g§%dw (b6 HEFiRiee Innmgllde, thbn St ep

350, the user rmatron 1 s to the network con?uter from the client
conput er. ¥Fhe aetupanddubotfuieeries B updat espps &t @wblehe lflpdate suppostdhds 15 back

a nmessage indicati whet her ot the auth i cati ul. In
2 ¢ on, 11 S B O PperR ot aas pitreron e BRER BPRL

desi gnat ed to inRRpe4e hanaRdRe! yrRaw sﬁﬁbﬁrtttmaﬁmﬂpmtdgrrsproﬂﬁdlslﬁ&fateﬁe.udl arly, in
tabl es containin any transport cell &descrl bed bel ow with respect

to Figures 13-dieplayedjiea U&%ﬁ@hﬁﬁd@dl ‘WW"“F'HBS‘&B fenin ek 19GHGHET Bl SEcessf ul ,
an error messagé, b&a@ 3;[ ‘ﬁ &HQ\PQ' RcRYEMerd ﬂoﬁeb?n 58 in(sRAt346hown) . The
agdi n or 't

user may be pronpte program may shut down. Upon conpl etion
of the auttent Acsmmsqnnanddlqﬂmmtmgwmﬁer 1mmepé4irlpunferrs thei usen dichestaiainge of

obj ects, the sta us ndow s r 5 he startup
nmodul e verifie¥ ﬁ&?‘w iFSH%ta@SEBBéOe%’?VW;&“&'& T“é? Q‘Hﬂ““&c‘ EAN %E 1 f yes,
the update prog&s Eguﬂépes-ﬂmgb?dae@ﬁ@ue B RSFoMnEel defy cmzs'édeyme;rrupﬂmsage is
created and dlspla d to the user in step 356. Figure 4 illustrates an
exenpl ary net hogdiler Ipsed 330xitregiseriatormasion) i sest wghe network computer from

the client computer. The network computer 100 authenticates the user and sends
15 back a message indicating whether or not the authentication was successful. In
addition, if the authentication is successful, new abjects which were designated to
be exchanged between the two vomputers, and particularly, in rables containing
any transport cell lists (described below with respect to Figures 13-16), are
exchanged. If the authentication was unsuceesstul, an error message is generated
20 and displayed to the user (not shown). The user may be prompted again or the
program may shut down. Upon completion of the authentication and updaring of
the computers via the exchange of objects, the status window is rernoved in step
352. In step 354 the startup module verifies that the update process was
completed successtully. If yes. the update process ends in step 358, otherwise, an
25 error message is created and displayed to the user in siep 356.
Figure 4 illustrates an exemplary method for performing the install step
232 of Figure 2. In siep 460, the startup module 102 ch\'ecks with the updae

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



232 of Figure 2. In step 460, the startup nodul e 102 checks th&?tggNug@%te
nodul e 110 via the update nmanager 114 to see if any new objects have b 0
7 JUN 2004 -15 received fromany of the renote conputers via the exchange
of transport cell lists fromstep 350. If no new objects are present, the
install procedure is skipped in step 462. If. however, there are new

obj ects present, a status windowis displayed to the user in step 464 and
the installation of the new objects in the database is 5 begun in step 466.
An exenplary installation procedure is déscribed with respect to Figures
15A-15C, below. After the installation of the new object is conpleted in
step 466, the installation is nmade permanent by commtting the changes to

disk in step d&dved ifors bSPotARO renidiecdipateusyivilrdarhange obmanspart eeldlistn st ep
472, the startup nodul e 102 verifies that the i nﬁtall roc%r&.has been
conpl et ed 10 SownsepRal. Jf no gew phiecisare afesent e BEEY @roF8dre SSKRPER "t onpl et ed
successful l'y, the,.i nstal r : dnf Sals @idowt Besigege, 1 f
the install prg‘t(t)e e%ﬁ%? gﬁz@f,eaﬁd%ﬁeg#é g%‘%r%ﬁgﬁgg%agdeisfﬁusl ly, Ogn erélgj; i's
reported to the thd @set liswpodd|and 1@Anoalatibrept thd 76y objegtsireths dafabasstiy at es an

exenpl ary enbodi ment of the autol oad, act,i ons 15 nodul,e 234 o igure 2. In
s;(egp 578?/ % tﬁ{ﬁb"‘ f"r%‘i"ﬁ?é@e %?ﬁﬂ‘é’ fr@mhéﬂ“il’éﬂ’%ﬂ”? I‘Sgﬂ?x%%ﬁc‘ﬂ{hc%%#gﬁ ns a
list of acti Ont'ﬁelii%].g;-s WA‘SISQ ffowP CA O BB thsMaridncor A RwOGSjec? ¢ dodipetedrodul e

234. Actions ar | ne or exanple, as procedures instructing the
dynani ¢ appl i ciatsteprébr thesmstallagonpie nfade peramangie by toomitiagk theshanges® disk art an

ol sting 20 aanaeast’ h sl ER0ELRR5y iPleriVEd e hafpBraBELTS O BT

eac 'on contalns a priority val ue.
In step 580, t{gnpafibduhF2aVeRifieOmkefl instal peeeduré hay ieen complsedas to perform

the action with the highest priority first and the action .\I\tth t he | owest
priority lst sweessfully.obftthe install graspdusy232 hasbeen sompdeiel scessgHLY 251 verities

repr esent s 1 heitoal arooi 2 i LR T, Ol L g BB e e et e
578. |f the copdiicempRitLatasdilly, totabr Busioeaed af thashitummodiiatl Ohaw eep been
perfornmed, t he%ﬁt_ he aut ol oad actions nodule 234 is conpleted in step 584.
Figure S illustrates an exemplary embodiment of the autoload actions
15 module 234 of Figure 2. In step 578, a table from the database is retrieved from
which contains a list of actions that are to be performed by the autoload actions
module 234, Actions are defined, for example, as procedures instructing the
dynamic application browser to perform a specific task, such as, start an
application module, create a new database, or madity the structure of an existing
20 database. [n the table, each action contains a priority value. In step 580, the
actions are sorted in order of priority so as to perform the action with the highest
priority first and the action with the lowest priority last and so forth. In step 582
the autoload actions 234 verifies o see if there are actions to perform by
referencing a counter which represents the total number of actions in the table
25  retrieved in step 578. If the counter equals the total number of actions that have
been performed, then the autoload actions module 234 is complered in step 584.
If the counter is less than the iotal number of actions tha}‘t have been performed,

then the next action is evaluated to determine whether or not it is a conditional



If the counter is |less than the total nunber of actions that szeJ&ﬁqmﬂ
performed, then the next action is evaluated to determ ne whether o' ngt
it is aconditional U7 JUN 2004 -16 action in step 586. A conditional
action is an action which is only to be performed based on the occurrence
of certain events. For .exanple. an action may only need to be perforned if
It has not been perfornmed in the past. That is, for exanple, the action
may be to initialize a new database and woul d be unnecessary if the 5

dat abase al ready existed. In addition, -&& acti on can be conditional based
on the tine of day or day of week, or any other condition which can be
eval uated and can return a boolean value. If the current action is not

condi tional tBapntiie:Feké.0R dosditipel kaloreslar mish enich88onPud be perfemed he
condition is evaluated in step 590. If the condition evaluates tq true
then the acti besed onpherdoownmgrge pheesiaisveys, FB&H‘@F‘RFS&“PWQ"WYSQ"&“ 3 the
counter is increne : Pis Ofef ex i€ thd he
action is perfoo%h%eg% o?%ecgpgbﬁ%‘égpﬂﬁ%ﬁg@@?rgﬁ u%p&%m?é% ?h 015 d_g;t(erﬁm nes whet her
or not the achitwh iyt ednidalizeh)eetdambaehind epriddennsecasaryappic cati on nodul e

104. If the action created i etermned to be an application dul e 104.
the appliéati 6#%%15“’@@9“@5‘5&03‘? %‘Em?cﬁ" 4 '8 68" g%t?"ﬁﬁ@“@taogﬁduoﬁ[ dul e 15
102 wai ts for qthercomat gly dnyek, §hey dnRk kdldodwHigish de L0fuited sidajan598.
Upon conpletion of the application. the counter is increnented jn step 593

and the procectume bedaan value.o [fsthe purspaction is irs cosjiiangl deeleaqtigyist he action

in step 594 is not .an a | cation, the startu t gy nes
whet her or noPeHpEneddp F‘GﬁQé%ngﬂww'ﬁ"erd?co‘foﬁ'gﬁo?hsoe;‘)"g}ragﬁlé*g]g“\%f?ﬂfa@éli@tional
actions. That .hsiidd\EafiR td Puemetiing ak@ i2Pertieimed ii ags588hetheewisoin not it is
necessary to gel ay, the execution of any additional act ;s%n until the

conpl eti dA of seh&OPihesonnenistinrment anA EeRIP4EHERERS BECP formed in
parallel wth ot hekft%ﬂé\'e%?@onti%&f&r dwﬁgfmtwmmdmmzep o582
) ep e | p

I medi ately. O herws ocedur ts in step 5102 for the
conpl eti on of deleemined vhdther dp@biothe actieh wraated gn objectt wiclE 8pres@ss & gures 6- 12

In an exenpl ARpPEEERUTRGHE 106, T BHBSEireed FABRTORE & Prapmpliefion 07 ¢ *
module 104, the application module is executed in step 596 and the startup module

15 F102 waits for the completion of the application module 104 in step 598. Upon
completion af the application. the couner is incremented in step 593 and the
pracedure rerurns to step 582, If the object created by the action in step 594 is not
an application, the startup module 102 derermines whether or not the action can be
performed in parallel with additional actions, That is, the stariup module 102

20  determines whether or not it is necessary to delay the execution of any additional
action until the completion of the present action. If the action can be performed in
parallel with other actions then the pracédure returns to step 582 immediately.
Otherwise, the procedure waits in step 5102 for thg completion of the action,
before returning to swep 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



dat abases 116, 117, 118 are used to store Javar"' objects. The gftﬁgfl"?ﬁ
manager 108 manages the databases 116, 117, 118 by addi ng, dep i“ng? p4
changi ng objects 0 7 JUN 2004 17 stored therein as required. To ensure
the efficient operation of the browser and the associated application
according to the present invention, the database used in the present

I nvention is designed to be | ess conplex than conventional relational

dat abases. That is, instead of forcing data froman application into
relational 5 rows, objects are stored as'€reated, and pl aced into tabl es.
This efficiency allows for the fast and easy operation of the database as
well as its portability with nultiple application nodules 104. In

addi tion, the $tomsd thegripperedaine. f Bz pwspre hatiipisaeonsration gt jedEner 2 ent i on
uses |ess resoﬁ@%@s@ci%@ﬁig @icﬁ&&h"%&'&ﬂdﬂx@% crr%gpgé’s@ﬁ%ﬁve :i&ﬁ‘.%ﬁ@g&faﬂaﬁeﬂdeﬁwg or e
avai | abl e resolrces for Phe appl I cat Iron ul es. gl nce 10 typi cal personal
conput er s havetheipiéstdnvendauiscesigrmedas babisecdnplexthancon@entayppl readienabns, t he
ef ficiency of the database of H;el present [nventiqn all.ows Ior

sophi sti cat ed Gaahasesc cnatis; HseLo! i8if! iR 3B 4RR!ICBPRRAIC 512i8Mler sonal
conputer. 5Exe ; L) fredidae R0 erhivdtticibngnglbat es on
the dat abasse ﬁtﬁ%%&%'ﬁ% sédéflﬁs?.;ediﬁég %ﬁ%zﬁoobj ect into tbhg dat abase,
the ability tofchizniys ahdeasyDprapbmobhe daalsisd acwell 8 itsrporgbilinbwile, t he
ability to retrieve obj.ects from at.abase id Ly to delete
obj ects from t ¥ 'WEEI?BQE 'F’"f'}?gultcbtrlé]f‘gt H‘oﬁdgﬁﬁ%’ [Bgéegggosnng %@r#ta#t%:rul arly the
use of tables, dQl€s5Sthe preder® hivestionl tdksibdshisduicBosen & abdvestiorfabdathbasat e t he
use and speed of the browser, applications whjich run, or tcr&ﬁ’tsjromser, and
the database. thereby@avidieg moreayadahlspssouges fordhejappiipation maduisss SITKE br owser

to be 20 dynan icdl@%%op%léc&n‘fpg%ﬁ%mhﬁed RshlGBesQRhiRBleSo Infin Ja¥g™dat abase can

be easily added, enoved, applications (or content for the
appl i cations) egplictensaiieefficiedey eft theldatshasnwidhé preskns aeatiogsllpws far addi ti on,

the b itself . difi b [ | v,addi . i i
deleet |r g\é\sg[:)j gc?‘g’hfsf‘gﬁa#q g‘g? ﬂ‘g‘?ﬁ;“f 'thg“’%)(“sg%’?gB”ﬁ’é%f‘gi‘:"ﬁ%F ﬁ(r,}'rs ﬁ%ﬁ% I.chtgﬁlétg'; ormat of
the database aEk@wsafydundbhé 6f RoladRe Rasige?Ohiswbpsteecorit dampaent by

al l owi ng programmers to place objects into the database in their original
JavaTM f or m (winchide therpility ¢p neereashaRiact it e daiabase <the abifigy ichange (or

15 replace) an object in the database, the ability to retrieve objects from the database,

and the ability to delete objects from the database. The format of the database,
particularly the use of tables, objects. and object IDs within those tables, facilitate
the use and speed of the browser, applications which run or the browser, and the
database. In addition, the format of the database allows the browser to be

20 dynamic. That is, for example. since objects in the database can be easily added,

| modified, and removed, applications (or content for the applications) can be

added, deleted, or modified seamlessly, [n addition, the browser itself can be
modified by simply adding, modifying, or deleting objects from tables within a
database, Furthermore. the format of the databasé allows for efficient and easy

25 software development by allowing programmers (o .plar.:e objects into the database
in their original Java™ form (without having to convert the objects to forms
compatible with conventiona! databases such as breaking the objects into numerous

differendy typed rows), i



conpati ble wth conventional databases such as breaking the ﬁ? mah&to
nunmerous differently typed rows), 0 7 JUN 2004 -18 Accordi t

enbodi mrent of the present invention, changes nade to the database are
first nade tenporarily in nenory, and then are made on disk. This provides
the ability to restore the database state in the event of an error. The
procedure used to nmake changes to the databases 116, 117, 118 permanent is
5 called coomit. The procedure used to reverse changes nmade to the

dat abases 116, 117, 118 before maki ngl#hem permanent is called rollback. A
further function of the database manager is the ability to nodify, delete,
or retrieve objects in a database based on a condition. For exanple, a user
or application magcordishid anecaibedigneal ¢f thbpresensinventign deepgraseade it are ol der

than a 10 predeterm ned_date, |In addjt.ion, | ! .2 to nodify or
retrieve all E‘Ed{ﬂ"&ﬁesﬂ%ﬁ&wa‘i&oﬁpﬁ?rﬁ“ ‘g ﬂgg}oﬂt Cﬁ?@hgﬂ@gﬁg@%&g pecific

val ue. The dehgiseovid@dhd doility ¥ fhsfofd hi: @atebay stae ieliheicotht biceiramsThar e usef ul
when the identity of the object is not readi IGZ avai l able to the

appl i cation procedize ust to make ihepgtsie theslaibasenl i6s 1kbddStPET™aBHi Fy or del ete

the objegt or_set of obfects. .An LY, ' darahakd¥lignent at i ons
of thesegf eafﬂf“' Cﬁ?‘@“"dgtlﬁerﬁrg%egﬁﬁﬁlr%ééﬁgﬁkﬁ§%ﬁ'§%g EI g{?rtg‘; 6A 1 11ustrates one
enbodi ment of{1% he givaReE akiB} @Rkin fumaidnpiahlidiyroackt he dat abase 116-118 and

dat abase manager 108 according_ to the present. jnvention. In ep 6202, a
command is sent t@& fBrEerdppeaen ofde dpalEe mInasyels t ‘?)é"miyr‘i%lf“('?ﬁif?*n%liet“ﬁat an

- object is tODP?ediﬂé%rggég ih BliQafhsP BAskd Gih dbndift SFRfexa@npard bepbar 20
g., the to t

dat abase (e. tabase correspondi ng he application nodul e
runni ng at t applichiioremihwisboerdelee all objsets jn a daabasethacrogldenthamp que obj ect |D

is created which identifies e object to.be insert, After .t he Object ID
i's creatlgd, PFF@E@BT'QEQE?% frbaJdiﬂWgeBt"éaa bler?f’%mﬁﬁem Z’bofjégt% f rﬁt'{ﬁév i Ilexerrpl ary
enbodi ment Ofob_ge_ﬂ@ whiSRhkain Dyeakil Gold ha@ih%@@fsecltﬁsvaﬁfee Heselrethaifguent i al |y
such that the Tirst object placed into the 25 database is given the 11) of

1. This obj eand rarigvs biyrrendifiem fuaeriasy agrisetubvherbr idsily obgiectdiect K8kt ed into
the datab ase'realdﬂy tab&i&bmg theeaﬁﬁt'i'baﬁm ECdseMctte F1AY e AeMEbA Handde o
meodify or delete the abject or set of objects. An exemplary embodiment of
15 implementations of these feawre are described more fully below.
Figure 6A illustrates one embodiment of the insert object functionality of
the database 116-118 and database manager 108 according to the present
invention. In step 6202, a command is sent to the object database manager 108
indicating that an object is to be inserted into 3 particular table of a particular
20 database (e.g., the database corresponding to the application module running at the
time the command is set). In srep_ 6204, 2 unique 6bject ID is created which
identifies the object to be inserted. After the object ID is created, the object ID is
inserted into the object. In an exemplary embodiment of the present invention,
object 1Ds are assigned sequentially such that the first object placed into the
25 database is given the [D of 1. This abject ID is incremented by one for each new
object inserted into the database. In this way, each ubjectl will have a unique 1D
since once an object ID is assigned ta an object, that 6bjeqt ID is never used for

j

another object in the same database again.



since once an object IDis assigned to an object, that obj ecbo.ZDdﬁ never
used for another object in the sane database again. 0 JUN 2 J P06
prevent rultiple applications or nmultiple requests from changing the sane
object at the sane tine, it my be necessary to place a | ock on the
specified object. Alock is necessary whenever a user or application

W shes to save a retrieved object in the database. For exanple, two
applications (or processes) 5 running at_the sane time may try to nodify
the sane object at the sane tine. Theré?ore in step 6206 the dat abase
manager 108 evaluates a flag contained in the table 119 which identities
whet her or not a lock is required to be placed on an_ object of the table
to prevent sinul taﬂ?e@mem@'ﬂ%@e ﬁ‘I!P“eﬁ}Oé‘&P%mBIF‘P'FHE‘IUFE{bF’@"’ "Ihfm?d“ﬂ Bk is

required, t hen ?%{ @%rg Eﬁep?#ﬁfke hr?teés k& Hlacd & 1o?i< IOHQIJ& épﬁcxﬁébt 10

required or af ron o ng ste e., the object
successful ly obmkeﬂ)ocktlhﬁeuehﬁ@omhedmeabageonwppagalpnm&kwersaﬁs &s that the

object to be inserted. into e mat ches t correct object type in
o 6210, | EacHREWIeR0S e AR os ST A AR Ee (TSR 1oy of
obj ect that 'smﬂi.&gom dafhelipng rﬂ@eﬁ ROmbdifyané Reneldftceat thedntalred above, the

type is defined as, for exanple, the structure, fields, and 15
functionality Tdbmcuﬁ,riedtep 5200 gpplase mangger HiE eypipaes 2 ﬂ%‘é""&ﬂb‘@g ingE nat ch,

the insert f bg:ygd;wﬁ%ﬁﬂiegl%}eg’wlﬁ:@& rrh%f"% focR l%ﬁlﬂ rt@ﬁ%PH[L% drancancel | ed

and an error ner at Wever, ect type matches
the type all owbRctnf th&ablhadﬂb&yertt Ismmimmtoussiw@s &Qcibgeustda‘eha)lla]alect dat abase

‘ manager 108 determpnes if le is s O pe ps. .Backups-
are defined as st oh"’h@dﬂkﬁt"éq”r“'éé [B%Wtsfeﬁg&éﬁ 5‘ 18 EP@E%‘PO‘E@%#‘ F88¥ es to
prevent cey r URbqufidd 8f afidiGhd@npletbh oPae Mbmﬁzg%feﬁ (t.e, h\@nb%@t’ﬂ‘u@d’eﬁﬁﬁhyf or this

tabl e, then the backup, procedure is un in step 6218 in which the table
i s copied int dockediadienbiect dagabagsmanagyr H@ tvmfmaphaptk@@émwe bednserted ipige t abl e

s not set Tl bagkupserkoub et ERLIThe ih e RIS Hach dHIEHhe Aok \Hkal 0 O Sk

or other 25 r OiTic “nar rlve, an o
virtual drive,indifatdnie cledsher yps af abﬂvflltlmlmscﬂﬂwhEmUﬁédsehad ernem:m retr| eve

data at step E?&Zsln%tedpgbg?er thet S]Ee is defined as, for example, the structure, fields, and
15 functionality contained in the object. If the abject type dogs not match, the insert
fails in step 6212, the insert object procedure is cancelled and an error message is
generated.
If, however, the object type matches the type allowed by the table, then in
step 6214, the object database manager 108 determines if the table is set to
20 perform backups. Backups are defined as storing data representing previous
versions of tables w prevent corruption of the datd, [f backups are to be
_ performed for this table, then the backup, procedure is begun in step 6218 in which
the table {s copied into a backup file. After the backup procedure, or if the table
is not set for backups to be performed, the object isz-thEn written to disk or other
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




6216, the object is indexed according to the avail able, indices_ of the
table at step 6220. For exanple, if an object has a first namaﬂz?ngUN Qmﬁt
name field, and the O 7 JUN 2004 -20. table includes an index which is
based on the last nane field, then the object database nmanager 108 w ||

i ndex the new object in.the "last name" index of the table. This allows a
user to locate the object by instructing the database manager 108 to
search for the last nanme field in the appropriate |ast name index which 5
woul d then identify the object | D which-#5 scored in the table. After the
object is indexed in step 6220, the object database manager 108 checks to
see if there are any nore indices for the particular table in step 6222,

| f so, then thgblehicagies asindexndbickds faoed drhehe lgsananieciitldr themeheobieat st ep 6220.
This procedure repeats for,_each. | ndex. en all i.ndices.h n updat ed
with the new distabase myrager Wgé'f‘p ”Epﬁj‘é'&et“"w\ll%”'ﬁ'? Hb@ﬁuP‘é‘ qagnecélﬁ%ﬁg?gﬁ in step
6224. Figures - ' t XELIHEABY iRIFQH TROdateasé anagei te to
disk step 621%'%% @lgg%lblévg%k.gg\/t\ﬂ%&fespgﬂgt t% Fi gureg 19A, an ob'ae@gt S

witten to a Yo8ndsearcictoedhe thitinamb fiekdiin she apriopsiaweilzsy neme IngBY #8ICh D from t he

object in step 1 3. ..Th bj ect LD and.th ' jtS ; to the
obj ect datibas‘émﬁ"iﬁ}faéﬁ'en_’fg%&gﬁfg Ih}‘%‘i@"t Hescog'f)cjpg@c[ﬁ g%gleab‘gééer tﬁn%ﬁlygﬁﬁ | OS can
ot abase | n St P e e e mer 1 1R obj ect 1D

i s unique, if Ggr,md'rﬁ ilﬁi@équgﬁbﬁgéffiﬁ-ﬂﬂ'éhlﬁllfiﬁ“i‘[@ Bd2atlbep i then 5°E’J&Bt|ié {‘ile map
_for the table assogi.at L.} | f otk 48 daid r BRH uni que,
“then an errormﬁ%"eﬁé?)rotﬁgep\ghlhﬂlagPgﬁgﬁggg%ﬁzggd1’; ‘eprlg%geﬁrekaill s.r 20 As

ment i oned abovigdes. "Whiski 8l iridie® hiveybeed ugdaeddeithathe sew whjecig ghe in@st ehinit t he

dat abases 116, 117, 118, i ncl yde %g%eabi lity to make changes to the

dat abases!0 t enprerasrq i camplelst BmEFRER4Nt | y. To pFevent errors in witing to

the random access gilRs 1GARUETRIsIhR aHEREMPISrySoginknbetohe alritem difk t he
contents of the randdm . access file in menory tenporarily. In step 19967,

the object is sep62ib dfFigurebAy WBh raspit o Bigwied A ap ebRYdRMIGRN iha t he
of the bt fer BRPRENTBAL T A E NS (o TloBPne BERL Ry (0563, cONt Nt S
The object 1D and the object itself are sent to the object database manager 108 so
15 that the object database manager 108 can verity that the object 1D does not already
exist in the designated database in step 19964. In swp 19965, it is determined if
the object ID is unique. If so. in swep 19966, an entry is created in the table file
map for the table associated with the object. If the object ID is not unique, then
an error is reported in step 19990 and the insert fails.
20 As meritioned above, the funciionality ot‘_the database manager 108 and the
databases 116, 117, 118, include the ability to make changes to the databases
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



replacing its existing contents, if any. Thus, all changes to thd] Vaﬂ'@ﬁ"@qﬂlf
access tile are nade at one tinme fromthe buffer in the conmt process. Tn
an alternative 0 7 JUN 20D4 -21 enbodi nent of the present invention,
objects are witten directly to the random access file without storing
themfirst in the buffer. The use of buffers not only ensures the
reliability of the witing procedure, but they also can speed up the
access time required to retrieve itens f ]omthe 5 random access file. In
addition, another type of buttering proVi'des the advantage of fast access
of any object. That is. for exanple, retrieving an object can be
anticipated by the application nodule 104 prior.to fhe act Hal retrieving
and it can bembodiment pihe Reeseyfvaption Hbfaﬁgﬁliei“bfﬁ}ﬂ“a#'iﬂ iy P PRy to the
file map corr%&gpﬁlquithohpgogi@mgmtﬁ.g[qp,g.ﬁ, durfee, the changes made to the
butter are stored In a menory as a 10 transaction vector, so that each of

t he changes to nmad&hbassoft adiees roaonlyensusssehes siabilityf ofrthe weigaE Pprocpiifidr e
commtting them Since the f

i | i s .not changed until a. it |
cal | ed, then |t 16 150 64 sR5pd P ISP IS Pl Sofureys DS e eng

real ized {0 be i FoLlceRhie. in IiRR! XndhR SRR VubringaFbates hbadhmlger of the

file map to S orl §| nal contents (before the change) % rel oadi ng the
data from the dfifhse acvess afrang Shjattt SFhattsi (aslegamplestbicving apieoicet ¢a8 bap to its

original condition by reversing the. ¢ S, stor b 0. g tion
vector. Fi gure"“fL‘@Bat#P-‘ﬁgl"raﬁl’lé“?g%"@Q"tgﬁ‘gﬁg?@nretr%rﬁ%d%qrfg!\& L%{W?%ﬁeﬁg?g%t eafile
map entry forpetdlfe@d 8 tbufbe PinlR8ROn Odridrig wiieing SAche Ifite stapport@pdrtlingan array
of bytes is created fromthe object (e.g., by using conventional JavaTM
serial i zati on therandemmcepselle, thewhaigepmidptpshe gﬁgﬂﬂyﬁ%‘"ﬁ‘éﬁb? FeBIP™s# % of the
array is | cul at ed. - L 3L thiste SsStelie@dtseahi ch
representg?t htajtr?]is?:gmll k%:ég(r?#&(;&aﬂ%gﬁg |r tht"ﬁ %/% angg%d}ftggéébg%ace int héghrandom
access' fl e | arigqecepaHgbefore eanmindaém. Siree tarfilaynapfis hyttcbanged mntitap 19977,

the pointer value deternmned in step 19976 i tored int file map. In
Step 19675, 1 rhoma aed Aiapdn QiR 0T oLk 28 Ateaed, A a8 2 5o

‘insert” poi ntﬁ&liieﬁ td BEirkbdr&r MRR: only St 8By 18 Aebfbre tHRSUABASIR: itk tlfetol | | € mMap
is logged in the transaction vector.
its original contents {before the change) by reloading the data from the file map or
15 alternatively, restoring the file map to its original condition by reversing the
changes stored in the transaction veetor.

Figure 19B illustrates an exemplary embodiment of the create a file map
entry for the object step 19966 of Figure 19A. In step 19974, an array of bytes is
created from the object (2.g.. by using conventional Java™ serialization

20 techniques). In step 19975, the byte length or size of the array is calculated. In
step 19976, a star pointer is as_signcd which rep}esents the file index for the first
byte of free space in the random access file large enough to accommadaie the
array of bytes. In step 19977, the pointer value determined in step 19976 is stored
in the file map. In step 19978, the pointer value éyored in step 19977 is marked as

25 an “insert" pointer in the file map. In swp 19979, the change to the file map is
logged in the transaction vector. |

Figure 19C illustrates an exemplary embodiment of the insert object into
the butfer (step 19967 of Figure 19A). In step 19968, fthe object is serialized into



Figure 19C illustrates an exenpl ary enbodi nent of the insert oprctJUNn?Bﬂ’t
the buffer (step 19967 of Figure 19A). In step 19968, The object is
serialized into O 7 JUN 2004 -22 an array of bytes. In step 19969, a start
poi nter for the object is retrieved from the file map by evaluating the
avai | abl e free space. }n step 19970, the buffer is traversed to the
appropriate pointer value where the new object will be stored. In step
19971, the object is stored in the buffer and then after a commt is
called, in 5 the random access file. Inf&step 19972, after a commit, it is
determined if the buffer currently in nmenory is the buffer that was just
nodified. If so, then in step 19973, the buffer is renpoved (or restored)
fromthe randenarsycddyiesi lestep 1 R68pa 08 PoleHnhs objectih&tieMeA PR ur rent . I n

an al ternat e crbedhen) <ol dHE (R SSEM. FOBRL Oy Bobi®) B Biirar s oy be

used to storeé Om access ure 6B il lustrates an
exenpl ary enb@@befaeako m‘é ab;h@phildgdlhl&gvﬂmeﬁfhﬁﬁﬂ& new otf;cogmua b8AtoreHo Inndex an
obj ect. an index procedure Is perfo uses the abj ec nd t he
object IDin mlleb‘f QQQEﬂBJCGféééquHBéBF bPifG" aﬁ‘.‘z‘fe'? Aitar ReFomapt LA

par ticul &, tgggom I &th'lﬂeln@?%omb% Gkt £6arhic! ﬁ%@&&erﬁﬂne@ﬂf i into one of

the inditces bl'é i'n a database and the paraneters
passed to thagyfis cﬁﬁbﬁtiyna nhenery thahe bt bhas otas fustimpdidiedbilbe: thep inwiBpch are

to be indexed. A nethod or tored or referenc i ndex
L1y 1o porf IRSTACTe MRS GHPReH (oepbaL A AR St e Respdli 630,
Thi's index valye. el &S RARGSuMbdh 1k B avahii embsielemiot tkepresedex to sort the
objects of the table. For exanple, the index nay sort on the index val ue

of the |ast nawentfoneholtple buifegbinax be used i saietcopnts of aadp@akcstafileso sort on

the date of creatign of, t. ect @y be
created #%r any of'EWE @aﬂﬁﬂ@%&ﬂg GB‘leﬁlgl B'&Haﬁﬂl ﬁibrgér!ﬁ‘ldeﬁgﬁsg %téom?he

obj ect. Once of PRuieBEXTY Mde® ah Sbjet! hn Ridedpiobeduteis pﬁﬂaﬁmedavlselausch is
performed on the existing contents of_ the index t ()he i ndex

value is alr ed‘ﬂ)ﬂbjﬁﬂbwrﬁhﬂ P'Pieﬂttﬂg in sigp&%28 *Pﬁéa@éﬁﬁ’eéﬂ gﬁ]b'é‘ ‘BH’Ql e\ Pany
approprl ate. . [Pt Bl SIATRLG: a0l Bl BIaRk TR0k ueRE. 11 Lhe

i ndex val ue i resen In ste e new "object IDis inserted
next to the aiﬂ’dﬁ:@ﬁiyssﬂc}(atﬁd it aaitjlect a ddbmhasdvat! thoparapgensgassed tathat
15 routine iniclude the object and the object ID, which are to be indexed. A method
or pracedure (stored or referenced in the index file) is performed on the object to
obtain an index value at step 6230. This index value corresponds with the value
used by the index to sort the objects of the table. For example, the index may soft
on the index value of the last name field of an object. In addition, the index may
20 sort an the date of creation of the objeet. As disu:ussed above, an index may be
created for any of the paramt‘.ter;: or fields within or relating to the object. Once
the index value is retrieved in step 6230; a search is performed on the existing
contents of the index to determine if the index value is already present in the
index. The search may be done by any appropriate method, for example, a binary
25 search may be used. [f the index 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

¥



the index value in the index in step 6234. O herwise in step G@E?S,Jlm r}ﬁmf
index O 7 JUN 2004 -23 value is created and the object |D whi

corresponds to the new index value is placed in the list. The procedure
ends with step 6238. Figure 7A illustrates an exenplary nodify procedure
perfornmed by the database nanager 108. To nodify an object, that is,

nodi fyi ng an existing object 5 by replacing it with a changed object, the
obj ect dat abase nmanager 108 nust first verify that a | ock can be placed on
the object to be replaced (or nodified)-3y the action requesting the

nodi fy procedure in step 7240 to avoid another request to nodify that
object at the sane tine. If a |lock cannot be placed on the object, then

t he nodi fy faidaei mc&hm@aﬂtﬂmﬁ objEtn 1© whiyh careaspgnd$ or the wawphdex viafueas | ock i s

al ready 10 pl aged, on that ect, indicatin t it is currently being
changed by ancﬂclﬁi1 in Pt\%c\‘lﬁbsfhé grecedyes pageyith é'g? éi% can be placed on the
object, then the o edhodraM t h t hat
obj ect at step 724 Eg%ghﬁhgﬁgﬁgq%e%cﬁmoa?% Fqbgd\}geﬁ?rﬁ&g ep?7244 This is
per f or med by a!akabag mimegeralfBe Toomedityuanrobiche thityjise roditying n gxispraceliiest obj ect
ID. The t Ieuses the. fi, ne,.t i on of
the requested ‘?9’b l@f ng §|"Hh'ba gﬁ‘gg CP??Ly% ”b e Sgr}gbagg%inlﬁ%#k 1685mb&(}ﬁglem sting
obj ect, the Spﬁ.@if} tHat ® RicR @hn b@m@dk»aomamztm& mplaéddqat h:omnee)qmemm ng the
modi fication. In step 7246 gi ven both the ne\%v [ject and the ol d obj ect,
each i ndex isacupwqeeﬁtms)memdémprwéuren%gé 3By id aEother SRS Ap| e, | f
there was a ¢ I | d
object with th@g&n1 thhgbbi%'?atf \E/\%‘%ﬁ %'I%elg"tkl’tﬁgﬁt%? fdagffhﬁg%n'gt:ﬂggﬁchanged
In this case, MEmudnglemlsmmnhpﬂm Tlpsimbyadumn meéiamplle tifwelonkvs direddsx val ue

for the ified gbject. The.object rema t he sa Step 7248 repeats
step 7246 qj éﬁ@a #‘ﬁgeé?bfﬁtr “’[dﬁét"?gaﬁs‘ﬁte"'que'ﬁnd}stl'elmgo"fha?%g by B8 @%s have been
updated. the Upgadse BT RGRNEF,Q lbsk GAMRIpRLaTod tfhe%bj&@t thEﬂ%ob?&tﬁtle&eHMG Wil l
be expl ained further Wi th respect to Il—2 gure 7B._In step 7252, the index

val ue, that isby img\ﬂamQE@S%@mddv'ﬁg‘h#‘cP%F ARep243. r?é?éih“s‘?JFPEJEF‘Hé obj ect s,
I's extracted TramLig DEYAR QGlsis biothEl by askthe b GbletdF8uMAheehRdl the ol d

with a specific object [D. The rable uses the file map to determine the physical

15 location of the requested object. Since the modify procedure is modifying an
existing object, the specific object [D is known to the application requesting the
madification. In step 7246 given both the new object and the old object. each
index is updated to reflect the change of objects. For example, it there was a
change in the last name field, the comparison of the old object with the new object

20 would reflect that the last name has changed. In this case, the index would be
updated to reflect the new index value for the modltled object. The object ID
remains the same. Step 7248 repeats step 7246 for each index for the table. Once
all of the indices have been updared, the update pfr;gt:edure is completed in step
7250, )

25 Step 7246 will be explained further with respect to Figure 7B. In step
7252, the index value, that is, the value according to which the index sorts the
objects, is extracted from the new object. In step 7254, the index value of the old

object is extracted. In step 7256, the old value and the Eew value are compared



object is extracted. In step 7256, the old value and the heM/vq}re @m
conpared O 7 JUN 2004 -24 and if the index values are the sane ﬁj 2@34
7258, then the index is still current and it is not necessary to change
the index and the procedure ends in step 7260. If the old index value and
the new i ndex val ue are not the sanme then, in step 7262, the object IDis
renmoved fromthe index. If the object ID renoved was the only 5 object ID
whi ch corresponds to that specific index value, the index value is also
removed fromthe index. In step 7264, t-B€ new index value is inserted into
the index if the new index value does not already exist, along with the
object ID. If the new index value already exists in the index, then the
object 1D is afiSiefHedfdex vEes arrdhexsang: inciep TR5Rttem thethdekés pitlosegorasdends at

7266. 10 In addition to updating an object by providjng_th [ . 0bj ect
ID, it is al§d PRISEFSIEY F"o“hﬁ%%ﬁg“f‘?”gﬁ"m %Ei’y%?f{“é%ﬁ'ﬂist'ﬁgﬁ?%ﬁ@it ﬂﬂg aJ user
or app'icatios'ugwex VARK: KA A 158 ORLRGHS ndtaRdsat dish, M0 etkf TRek. W i | a

condition can be evaluated. For exanple, it maé be necessary to nodify all
objects in a gbjernDtinkimovethiom the indewdd the pbisst |Ranmovddeves thaonlg a

parti oul ag §ndex Rl e A0SKSIRL ARG AR AIRAY 1AL AT il PafieRtiie | S

i|lustrated i At ue of g condition is

eval uat ed andgndvied froRf thOfHdest $n W 73645 aHel iebiinddrevafigrislinstres in® the et ur ned.
In step 8302 the object database manager 108 determ nes if ,thﬁge are | ocks

or whet her | oirkdex diahe hew indensalis freg nobalprdy ovist; Hanpwjth gheotischiDndle been
identified that mat.ch t G It L : isshed on al l
- i Qe&b{l@gta?ggcly SRk in élf\e n@@eﬂfihéﬁﬂ@@%e&?Dﬁ? }rﬁgx{léd.

of the 20 idedfifi'ed hent procedure fal an error
message i s gemhé fidedis rbw widapd 8804y pamddirhendsan2Gfe ends in step 8316. If,

however, | ocks can be _established then, 6 in st 306, it.,is t.ert hi ned
whet her @ not t helnaddjiog o “%flﬁHW e Wﬁ{%"h@&%ﬁﬁﬁnf"é‘ﬁf’gﬁh "t ple

obj ects:. Thi as% L& Hie tf;,é}ﬂod?@ anCRBIUBY GRRRN! THENE, PPiepet applicatvasAayTANager

108 via a variable or tflag which’is 25 sent to the object database manager
108 when the noiknby whick ebjurtendedso be qedified untikaeenditign cambg evalustedt hat t he

T o ST o5t FAneICAf AR el T bty AR L 050 e L0 1

include a last name field having a particular index value. An exemplary

15 embodiment of this feature is illustrared in Figure 8. [n step 8300, the value of
the condition is evaluared and a list of objects which satisty the condition is
returned. In step 8302 the object database manager 108 determines if there are
locks or whether locks can be established on all of the objects that have been
identified that match the condition. [f locks cannot be established on alf of the

20 identified objects, then the modify procedure fails, an error message is generated
ar step 8304, and the routine ends in step 8316, It however, locks can be
established then in step 8306, it is deterthined whether or not the user or
applicarion intended on replacing multiple objects:, This intent can be
communicated 1o 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



manager 108 determ nes whether or not nultiple objects were rgﬁ;; ﬁﬁ from
step 0 7 JUN 2004 -25 8300. If it is determined that nultipl b}r] t 2004er e
returned in step 8308, then in step 8310, an error nessage i s generated
and the procedure ends. If, however, it 1is determned at step 8308 that
only a single object was returned in step 8300, or if it is determned at
step 8306 that the flag indicates that the user or application 5 intended
for nultiple objects to be replaced, then the database manager 108

proceeds to step 8312. At step 8312, the2s-irst object is nodified by the
associated object ID, using the procedure shown in Figure 7B. In step
8314, when the wupdating of the first object is conplete, i.e.. the nodify

by object |D m300edeiies deditfhenedlthd h@idipl? 6ectd ReRtreRridd 14 siep BSONMheRGH
dat abase manager 108 determ nes 10 whether or not there are any additional

obj ect IN in tsap 8318 ampereari misergbys Bveriedgad g precedure spe  Bbpeweverat abase

108 S . \ ' \ abs "
rnager 100 Mo ubeTnkh S A0k yEPRATSRRRE Akl ey MRARE BB ol Pt " 1
of the obj ect sit [saletermaRd ianstey EFV6ROhdwagandienss tmahé ied or bpicatsnocedur e

ends in step 8316, 15 To retrieve an object havin articul ar

char act er it i dgtepdediar mulipis fisess o paremlasd, thep the warageh PWlyuery a
table with a lfid hhat PNb ek f S odRRAIR the RBa&Gaky return
t he obj ect (@%ﬁi@%@%&cts Q/\%l?%h mat @% ntrﬂgtoﬁgﬁe?;/. Anq’g;errp%%%c? yEjd

ermbodi nent of dbides Ipr usiredbe proceduird shostriateurd TB.Flrgsepe83L4, when gteep 9400.
the query is sent.to the.object database nmanager.108. K The guery can be 20
createq by ¢ hapagine R G HES SRR o o Bypdish oy ABF LLPOERs el T ~The
query can be @dPR0kGAIEEXIAMRPHION, thPabjeliUibRE ntanhfd Q09 detbAhings Or the
query can be an expression which returns a set of results. The query can
speci fy tWat awijether onnet thera ey additionl obieqt [Ds i thedist preyided byistiept abl es in

any or all of abases . |ECl ' t he
quory. in st Dhodf g MGl ElflataR; wifogh RmEHne e SO ThRRAENE RS, (1%,
query from t hehé atdt@bREEID itk hiedn st 8D kA using thd @bdifpby oBealiDng obj ect s,

the various indices associated wth each table to be searched, can be used
to find the otressdurepsWhen alhel e phigyis rayfaed instep &3RQ have Regn medifisds®ht ed i n

procedure ends in step 8316, _

15 To retrieve an object having particular characteristics or values from a
database, it is necessary to query a table with a condition so that the object
database manager 108 can return the object {Ds 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 10& determines whether or



the query. In step 9404, the object database nmanager 108 deterniqﬁs nhether
or O 7 JUN 2004 -26 not it is necessary to establish a |ock on eJ
returned objects, based on a flag which is stored in the retrieved
objects. In an alternative enbodi nent of the present invention, each table
includes a |ist of locked Object INwhich is referenced by the object

dat abase manager 108. The flag is set by the application 5 which sent the
gquery to the object database manager 108. If it is necessary to |lock the
retrieved objects, the object database ﬂﬁnager 108 | ocks each of the
objects in step 9406. After conpletion of step 9406 or if it is not
necessary to |ock any of the objects, the object IDs are returned in the
formof a |isnotdt lss‘lﬁetpsilm%e-“f@!ﬁh/\hl%h onﬁlﬁfﬁwfﬂeﬁé’bﬁkﬁcéﬁﬁq @“éﬁﬁg in step

9410. 10 Figur Lf&‘s ftEg:!ngfllthlg: Fé&r@ttﬁb ey eﬁ%%h@r’n!m%’@?%ﬂ[@ﬁhopfhet he

retrieving oﬁﬂ ob ects which matc e condition in
the query in piegsh HheRtiom feadhl wible enctuded tnh oltdmhe;tt)bject [Bisguirieh IsSA, in step

18900, all object IDs are retrieved fromthe f| % for th +:)e0| fied
table. The quearfgrewddmthmbwfé daiaase prpagr i s?Eﬂpf 3198‘96 bé(n%e IFPj g
eval uat or .ret % sgaﬁetﬁg.lé\‘fté){h Bhﬁucda&@bs%'n%aéé 1()@ @ it ,san@@gsa@fm Mekect | Ds

or a bool gan va oce ure ends I n step 18906. %ure 1BB
il lustrates ammemémbjemmmmnﬂatwast hlenavalﬁﬁalpésmﬁubit pRblegts & 18902

of Figure |SA ep 18908, a d scrl ofi N€e
condi tion desé’FP f“ié RFFE'I?P&'&“IQHQ 5@??#&3?1 éf:f' "ecvﬁ% %"{s%r%s Lo stores
the | ogical 01Ds DOGh@ARI RRBE Brer 6t)a [f af S0 BIOBdattWideh by
precedence (e.g. ,@éctso?‘%&bgcvc\n ng ; an (;rder of operatlons)ml n addition, the

condi tion desq:mnptimrprwedlllra@te@lastﬁel‘)&b%e map. The clause map assom at es

of “a mul 0Bpl ¢ conaFiaeEH, ORoILE Tl Bl ogt ol eSSl BRI EEC 0 051 O

of a nmul t'pl e cond greater t an 0 years
ol d” AND "Al | oBRepIDs ofialilbr lirecoMicbaitich wvatsh chehendiriepirethe query imstep940D B,

'ogi cal oper att Gies ENEDN oytige dbhee SPL AN IER ] HBsi p 18012,
erri eved. 1 n e B B e B B T T o det ormi ne
if it is evaluated in step 18902 and the clause evaluator returns the value of the condition
15 (e.g., a set of object IDs or a boolean value). The procedure ends in siep 18906.
Figure 1BB iilustrates an exemplary embodiment of the evaluate condition
step 18902 of Figure 18A, In step 18908, a condition descriptor is created. The
condition descriptor inciudes an operations vector which sorts and stores the
logical operations (e.g., boolean operators) of the condition by precedence (e.g.,
20 following an order of operatsons) In addition, rhe condition descriptor includes a
clause map. The clause map associates ¢lause tags (i.e., a unique identifier which
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



unary (e.g., NOT) or binary (e.g., AND or OR), If it is unary, in step
18918, the 0 7 JUN 2004 27 first clause tag is retrieved. In step 18920,
the clause is evaluated returning a boolean value or a set of o gcﬂUngm4
In step 18922, the unary |ogical operator is retrieved and in step 18924,
the clause and operator_are evaluated together. The result of step 18924
is stared in a stack called SetMap in step 18926. The 5 presence of

addi tional |ogical operators is checked in step 18940. If there are no
remai ni ng | ogi cal operators then in stem®7L8042, the value in the SetMap is
retrieved and the procedure ends in step 18944. If it is determined in step
18916, that the logical operator is a binary operator (e.g., AND or OR),

then the firstgGl AASE 1dead rdifievi@! Th VL1820, Bik QUGS Btluatdtretunnisg @p 18930,
the clause is evaluated and in step 18932,

] ge n&(t cl ﬁuse taec]_ i S,
retrieved. |n boolgen y@logar ageief ebistidPsadusen %3 BF Rew (BIALRPETRPhfse tag is
eval uated and jn.st 1, j L OO EhaiRted Sedi@lr iTB¥ed. I n
step 18938 th@ﬂﬁvﬁi%f lgggé?al??%ﬁ%%q{le&\% uat]:‘eégg[ﬁgaipng thee rtegsul ts of step
18930 and st eprehifiO@tepnig8oR4 tshoredrottak calbdrSeoMamin stepst8¥p6.18986. The resul t

of step 18938 is stored. in the 15 Set Map in ste 8 n rqocedure
continues o0 sﬁféffn‘i%@@dﬁ@“ﬂé%ﬁ?BBﬁam%fHE)%."Eeldf'E s‘% %é%e[g qé’&g‘ga@ﬂ% i's

det erm ned t haf fhere o8 Fafort O GPhePRBARLBE Salidlin thSerdapriat | ons vect or,
then the procedure rggtog{cﬁlsﬁ?g srt ep 189c 4. Figure 18C illustrates an

exenpl ary emborktriaved arf the peocedusaendsan sem#WPon  descriptor step 18908 of
. Figure 183. In step,.18942, i.t i.s t ] i f g e has nore
e 8 B okl P

t han zero oper atio i'on does no an zero
operations, thggeriheed. AUN® 6rSORX teachelrst clam: tigds cancied imsep 48%8gned a

uni que I D, and added to the cl ause mag in,st epgbalgggM. I ft CF hge S ri‘sdi tion does
include miPe t Havter, B9800He Flariedhsal 3y g HESTE ePE N ot t8Eri eved from
the operation yecker i Etepgﬁﬁﬁtt.l@@‘&@usd fAscRlaRR WiROA8 ned crl@temginat i on is nade
if the. 25 operator is a binary operator. If the operator is not a binary
operator (i.e.evauatedeany in spei 8836 the bindre fogidabopspaeris gptripveda Jastp 18948
operation vectqgr .in step 18950. | Ee t p. el BiNg ke, QR4 Or , then
in step 18952," %P?ﬁ%‘f?"d%?@”a 61?#‘F§l%crr%£euil% gésdq?l?% i85y .
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. [f, 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 operations, then the clause 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 2ero operations. then the top operator is retrieved trom the
operation vector in step 18946. In step 18948, a dc_:termination is made if the.
25 operator is a binary operator, I the operator is not a binary operator (i.e., a unary
operator), then the operator is added to the operation vector 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



for the second condition of the binary operator by using the ab?ﬁ%
procedure of 0 7 JUN 2004 -28 Figure 18C to recursively create rMWNiﬂm4
descriptors. In step 18954, the clause 1is placed in the clause map and in
step 18956, the operator is placed in the operation vector. Figure 18D
illustrates an exenpl ary enbodi ment of the evaluate clause step 5 18930
(al so steps 18920 and 18934). In step 18958, it is determ ned whether or
not the clause has al ready been eval uated and stored in the SetMap by a
previ ous evaluation step. If so, then ipgstep 18960, the val ue of clause
stored in the SetMap is returned, If the clause has not already been

eval uated, then in step 18962, the clause is evaluated by conparing the

condi tion of tRgued AREE fkurbvely BlchteREANIE @selgitord 0 T4 ha 13934, Wietdubde
entries of a corresponding indices for an appropriate table (e.g., an age

i ndex tabl e foispagssinthe chypecmen andrngisp d 839, it qpetatartierlagsd 1Bl ary

enbodi nent of for deleting an object by its object ID. In step
10502, a | ock ?g&%ﬁfo&nﬁg{ogn the specified object to be deleted. In step
10504, the object dRigakasd ilenegsran kREns ey embodiesnvsfahd evalii: dausastepa | ock

full | d the identified obj .. 1f the | t
e censt o By bnYeRtia senlfaas and Taa. o wp 8554, s deterimined WORlRRIT o g at
step 10506 anﬁoéth@cﬂaﬁéa Hﬁ-%g?'ﬂ% @mumw@é@@anla(}g fg:waod& Pervious

successfully placed on the ject, then in step 1 , the object IDis
extracted frometdigsriobjsept If don thenapsted 08960, dwdalse opclads swred inghoBiidep 1D i s

del eted fromeach of .t indices. If there 20 S re t.na ject ID
associated witfF rﬁf’l'"i‘eﬁdgg tr\?é&lﬁ'é& ﬁ%rm[ ?‘llée a%bjgeeegtevlalﬁatﬁe[ﬁew ‘Hégeﬁ,qggsnﬁ@ % hat
obj ect 1D is delagieas efdl@imad dyaompaang thk bodditaneofithe dnlsy (@pe alllpeeple oldex

associated with the index value in the index, the index value is also

del eted, 98 thzhen Ohwiththe gngries gl @ coreppRring ndisforan apgrensiayghls (8-

descri bed bel o i : [ .£ 12. In step 10518, the object is
del et ed fromt%‘é\g%éa{ﬂg%’g%g@ﬁ%rmrscﬁ CIQ‘FHLIES 25 stored in the random access
tile -and the procedfigarectitifiuatats tae px<bfBaP ematdiperpEQFi@durefordaetingbj ect i s

del eted rom ot able and e, [90) s, Ay, ChApGTkbfoh i Selnldike™ ! O

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 table and the indices are

changed 1o reflect the removal of the object, it is ne'cessgry to delete the object

from the file map and allocate its focation in the random access file as free space.



fromthe file map and allocate its location in the random acce?s Iﬁh@%
free space. 7 JUN 2004 29 First, the file offset is obtaine ? U 4
object IDfromtile map. The file map is then nodified to indicate that
the sectors or byte locations that were previously assigned to storing the
del eted object are now avail able sectors or byte locations. This can be
acconpl i shed, for exanple, by designating the sectors previously 5 assigned
to the object in a separate heading in the tile map as free space. Figure
19D il lustrates an exenplary enbodi nent-2%f the delete fromfile nmap step
10518 of Figure 10. In step 19981, it is determned if the table has an
object with the specified ID If not, then an error nmessage is returned in
step 19982. | Eirkihee MPEGEE imtmmdesrt:hesbﬁ:mmdmm filchmap.aBhefile mapel in step
19983, the file map for the table 10 contg; 1ngﬂHt he,sp eC|f|re%gnu9[ ject is
retrieved. Inﬂ'@né}?d!ﬂ@géﬂmdi"-tﬂtﬁtgatd@i%ﬁ‘ﬁ'srlﬁ yferlogatigns thah e contains a file

of fset (o1 POLAIGL) (LRI BIROBAN Ao hhencblvanini @Lmsam,ze PRt ed

object. If no can ound, then in step 19989, an error
message is r etl'ursltald bamtotnbbshﬂéﬁ tet exqumbtéutﬂlt%gﬂﬂgﬂﬁiﬁ@rsﬁé@rs PrYVialIsWor r es pondi ng
offset is found

hen 19985,  the L f u In step
19986, thé di §~?§‘51‘5 ‘ﬁeéﬁ'ﬁ[)}“]aﬁpaf%eeh%ginéélﬂ hlegmgé.‘ng Hbérﬁégét hg@g%ace used
in the random %&«‘Erafek h@eie&pldryldtnﬁmlmdntlurﬁ tttehﬂieftd I"rernrrﬁapn-ap sﬁ:péﬁS@pace In
step 19987. a log of the changes made to the in 514 of

L GEE A B
Figure 10 is of Gigoce I(h Intreept 19 ?\bdb'tsldslﬁf'\}‘é‘é‘{ i ihe Bhlg F%anlcij'fcl': MBSt es the

procedure perfor Ale Sis refRReIR [,,’b()ﬁ)g’g@r gk eting an
obj ect based SpFey! eg dll%ragth%%tﬂrrqoéeﬁgg}eséo il usst rated in Figure 9 is

used to retur @pe’tiﬂddSibJefohsodmrﬂGh ﬂwrmlc.hhmncstwd%&?edhlﬂl]é mapdauiheidie at step
11520. In step 11522, the gbject databas 0 A at | ocks
have beeriOpl acepfaiginedhs SPGF'“F‘IF@"JB‘B]'%@FEVF trﬁrEl eng ﬁ{?y& ésa‘g([)ehrh!nt@ ;&gnrhé‘ | ocks

cannot be est gfy %hﬁ@@&lt&ﬂs ARl Hsed (B pdihgHREreRbadlag 1o the objea DIGF5RA, the
del ete object ondition fails and an error msssagﬁ%%?s roduced and the

procedure endsPeciZEedl dbjechoi/bemérle offess kan tefaumsh e in sEp eapl of t he
dei et ed by obi ESteer ) FRTOIGHE ph e praldur i iR s Bosespuchly ke B0,
there are no nMBfRN@PHETIn slttﬁd j908 5. hise filesttsefis regroddesin step 19986, the disk
15 map entry for the object is removed and the space used in the random access file is
indicated in the file map as free space, In step 19987, a log of the changes made
to the indices in step 10514 of Figure 10 is stored in the transaction vectar.
Figure 11 illustrates the procedure performed by the object database
manager 108 for deleting an object based on a condition. The procedure
20 illustrated in Figure 9 is used to return a list of objects which match a specific
condition at step 11520. In step_ 11522. the objer.:.t database manager 108 verifies
that locks have been placed on all of the objects returned by the condition. If
locks cannot be established on any of the listed objects, in step 11524, the delete
object by condition fails and an error message is p‘roduced and the procedure ends.
25 If, however, locks can be established on all of the i.isted objects, then in steps
11526 and 11528, each of the abjeuts are deleted by objéu [D, using the routine
illustrated in Figure 10, until there are no more object [Ds in the list of matches

from the condition. This procedure ends at step 11530.?



fromthe condition. This procedure ends at step 11530." 0 7 JUN 2004 -30
After an object is deleted froma table, it is necessary to udl ﬁ%ﬁhﬂmﬁ
indices to reflect the change. In Figure 12. an exenpl ary enbodl t a
procedure for deleting an object froman index called at step 10514 in
Figure 10 is illustrated. |In step 12532, a file offset fromthe file map
for the deleted object is determned. 5 In step 12534, a search, for
exanple a binary search, on the index is perforned to rind the first index
row whi ch contains the index value, If, -B4y step 12536, an index is found
whi ch mat ches the index value, then in step 12540, the object IDis

renoved fromthe index. In addition, if after renmoving the object IDs from
the index, there akfermn cmj:édu its ideleert rmlu] aoblel N 1m¢c@$$aafrte updae dhedndisesni t h t he

particular 10 index vaI S t hen th o]
renoved from tReefiergLe Eest‘a:ﬁ%ii WFITREY S ce u%‘)éng%ggb%gas&g?&ers 12546.
I there are a&’&éﬁdﬁ%%eemr&ﬁtan mdammaam@:epqeﬂwm RS 10ids mnamel:i2546

wi t hout deleting the index row |f a match not found in Steﬁ?f’l2536

the del ete Operreaxepowsmaslemwas@rmehlamaedw rhsd'ﬁ's&cd oBigpt & AEEYTINGE- t he
tabl e, §”° Pzgggui} g.»g oﬁ&ﬁﬁqlé‘% bﬁ}'a sehfeh 8N tt@quetxh?ﬁir%rﬁfﬂ@@dure

ends in st ustra e an exenpl ary ehbodi nent of the
mechani sm by P}Hd Eh@ fﬁmnmrfﬁbﬂ\ﬂﬁdﬁﬂi'hdﬂlsdﬁt mdeovamot Hem gepnidfBérant o which it

I's connected according to the present, i nventjon. ur s used,
for exanple, t Ulde’dﬁvmﬁﬂﬂa‘ahlﬁléwaﬁg?se‘&}f dgh VN ad"'é’ 'H§§’Bcl§aﬁ§8ﬁwohjﬁcnb

appl i cation moglylGeg B{:m‘i}}é‘nr@l@x ned XH?J"thCWH?déF Rimol (g th@okIBE IDE gk ®ecl i ent
. computers 101. e procedure can also be used to pass data files or

obj ects bet Weemdbiaethﬂemd(adﬂdmpaltc@uet&mﬁ wirieh ar@n@sngwteﬁnvl{:h e pamculabnput er s
101, or bet ween two or nore ut ers npl ary
enbodi mend® t hindgp Haks AR ]&gé%‘dp"ép [g‘F Fh Ui B % \%{l Iréﬂé%@"?d%{ﬁ

updat e proceduglg 136 404nd FheOpro@ure BSlassiepri A5h6.r Whtherd at-d"lﬁtldﬂﬁmblam:k@mound when
the client corrpu?er 101 first logs on to the network. Alterg?tlvel t he

user runni ng atDaiphé preseducrends dusied, 12546 m@m&ﬂsten%flﬁemwam aimally £ can
trigger an updgte bVe WM &Mdo 2954 0 ek SpdriRShiY bedtlisk hefoljRF LR

currently In the table, an error message is generated at step 15238, and the
15 procedure ends in step 12546.

Figures 13-14 itlustrate 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

20 network computer 100 to ene 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 Figudr‘es 2 and 3, will run in the

23 background when the client computer 101 first logs on to the nerwork.
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 %:Iien: computer 101). In



conputer (either the network conmputer 100 or another 'client c uter 101).
In 0 7 JUN 2004 -31 addition, an update may be triggered by a n?nﬂ”ﬂdwﬂ4
requiring the client conputer 101 to connect with a network conputer 100
if a predeterm ned anobunt of tinme has passed (e,g., after five days)

W thout a connection. Wth respect to Figures 13A-13D, when a user or
application desires to- 5 send data (e.g., objects, class files, byte

handl ers, or other types of data) to a renote |ocation, such as a renote
conputer, a transport cell |ist 13552 iglplaced in an outgoing table
13550. The outgoing table 13550 is a oné dinensional table containing an
identifier representing the tiles containing at | east one transport cel

list. As illustrated in Figure 13D, each transport .cell |.ist 13552
i ncl udes, f oradufriasy angpdate may ¢ HiggeWBSY A HTARS by JeGHiTing bs cligH cPBBEE" a uni que

(to the sendl i) «oGORRL Gtk E%@Gfbjpgsﬁwﬁsi 1'o)oiifﬂsakhétkﬁﬁhwﬂn&mmfﬁmand at

| east one transport ce r 13566). Each transport cell 13564,
13566 i ncl udekasgpassed ka1 g. , afteofie: days) withoat bysreectb®568 whi ch represent, for
exanpl e, an object, .a class tile byte handl er. or..ot.her and a
content type fiel dwi‘gﬁ?@e%ﬁ? %ﬁ”f‘ﬁd?é&%@s ¥i¥a at"?ﬁ'edroafpliqoakgﬁfl %Sgl,%g % or exanpl e,
whet her tdie byl g91afaqP e SbMeis? c[alsa8s, bylehand@Brs 08 @fidr tygeshiftdata) eandl er, or
any other data. The outgoing table is stored in the database and is

accessed by t teenotialoadiisic suphitas aagmare 20ipeer. aHennedrel lisk 5354 us Blagd imj gure 14

is running, Once data en,. transferred r . J: ki, 1S stored
in an i ncom n§f °‘§5°'P%Eﬂbgﬁaj%§g§1%gf OpiERInE éql?gtt 193%&%% @&'%Fﬁgléprgjr Hlbt:eul ar, the
¢ browser runni gghdhing AR idehSNEH BpIeATRY B 1G¥sQBh@MirE at ileagurerteansp @(113551

which includes at |east one transport cell |ist 13553 contai r}i ng the

i dentical contigntAsdilugtraesdrip FégupedBly rsant papsport ¢l [ist) 13392 rglydes. 145 " ay o d
ece Vi Ndo !t Neol AR, it : 1RNIARK lia&BliLarloh 15540, ATTniddE (RARP ser@RADUL €7 LWl o8,

the | ocal conpu n e renote conmputer stores a history table 25 13554.
This history tatgpuer]Baisporicell elentietionstmzmearti3s 6asydne tsokppmeell3556)  wher e

e T anSPOT L Sl okt bbbl 0. SRR PR bk hEbre 51 o
appearing in gachJlCOBE 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 list 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



tabl e 13551 received from another conputer. Upon conpletion f t he update
07 JUN 2004 -32 procedure, the browser then eval uates each t }.
transport cells 13564, 13566 in each transport cell list 13553 storeg in
the incom ng table and where appropriate installs the bytes 13568 on the
renote conputer using byte handl ers based on the value of the content type
field 13570. This is described nore fully belowwith 5 respect to Figure
14. Figure 14 is a flow chart of an exenplary operation of step 350 of
Figure 3 which perforns the updating ofplhe conputer using the tables of
Figures 13A-13D. In step 14570, a connection to a renote conputer is
initiated by the local conputer. For ease of understanding, reference is

made here (0 bagaluwdfifh bRk GRIRNERA S ikPurkafrldR 3k, LBSGE ATD! ©

conputer (e.g ess can stored in the global settings
nmodul e 106 or eahttﬁns]mt-uoeﬂllm t3953 bereih eleeidedmying mbleagngdl wivae eppiopriatey user. In

step 14572, the conmmunic i n rotocol is ne oti teg‘}ﬁ‘}ﬁ tween, the |ocal and
renot e conput HstalnHehytesJe ‘héu”f%ﬁ{'?rﬁl?ﬁ“?r %&B g’ VEE'S nced.
Exanpl es of db@ﬁ{&ﬂﬂ&c%@ﬁm%‘&ld ﬁ‘ﬁ?@derhf?snls'ale@ﬂﬁéoemoﬁ:etwy%@low&wlﬁ "request

application no service, a "status check"” service, or a secure
"commer ce5 seresparero mgummu cation can |ncI ude sendi ng a usernane and

d and/ |
Crep 14574, the 1 cHENE RomAdes TamSae: s SHF AN OB ol o "

unsuccessful guicR9RIHoARd theWpddiihg autiﬂ&amgmat iy the tz{MHs of RigessTaM-13D he
procedure is 20 term nated in step 1457 I f authentication is successful,

then in step Img#Bl4%7Rea C@Wﬁ!ﬂﬂdﬁtﬁ‘ reaple cpmpgtes gdfiiated Bythedpsalassoci at ed
e ble are oontoriglRlt &l cBs WILAANEN iR, LARnEE AR, ABHISA] SudieRbll Y 1 ©

table are sent®to §cal ocal conputer
conpar estohe cempused The dovapar of thekdrndte ectmpmimib igf. itbaiR arhh‘ess)m:mﬁnet he

transport cell list identification | ds of each of ,its tr ort cell
lists in 25 i #@redp g% 5igbal spfines “NH”LW f‘qué a@ﬂﬁﬁ&'ﬁﬂ’s‘@ﬁ beleﬂte?tdg?y 4582, the
| ocal comput kpgigih o dsel.! HRROIA5TENE cbhiblficatfohHhoBed! OhegtBAEd
port cel I st tification received fromthe renote conputer. The
renot e conput betwgemtheslmmhmd refnoternamputer and an optional authentication pracedure is
commenced. Examples of different protocols include an "update” service, a
15 "request application madule"‘srrvice. 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



transport cell lists in the renote conputer's incomng table and | ogs the

host nane 7 JUN 2004 -33 and transport cell Iist identificatigp fields in
its history table. In step 14584 the |ocal conputer sends th ?réH@pZﬂﬂﬂ
cell list identifications associated with the hostnane of the renote

conputer. This process -is now reversed so that the renote conputer can
send data to the |local conputer. In step 14586, the renote 5 conputer
conpares received transport cell list identifications fromthe | ocal
conput er and conpares themw th the trar@port cell list identifications in
the renote conputer's outgoing table. After the conparison, in step 14588,
the renote conputer sends all transport cell |ists which do not match the
received tradBpyrespesicell lipgdentifieationftictdstin dp Bistory bleh dln|sgpal458bsut er . The
| ocal conput er . o ' ' e | ocal
conputer's i né%#p%%ﬁ@;%fsgﬁggl% 8%‘5%%%%%@3%? %%Lﬁgggénﬁgécﬁ%s%g}ﬁ Eﬂécel | |ist

i denti fi cati ohofth@helsf the rdrticie Borapuery THDprevess KiRwiRderkal @ thaerhs rdnsoté hen
conpleted in step 14590. Jn an al ternate enbodi nent_of the present

i nvention, boCAMPYEr $4HSENd O R IASRIFORBMSt & SeR AP8RAHIETPBA%I |y set flags

for each gf t@%Fﬁt@ﬁé&%ﬂa}esqg&etvehitﬁh%oi‘tr&eﬂ-ﬁlsttigﬁ'hirﬁc 9 PoRPiHeaRapS toO
desi gnate speciflc destinations. For exanple, If the user of a |ocal
conput er pur ckespgenandewrpprk theat wih throdubmr(wi! |shidentificadomoduhe) , from a

renote conputer, the rempte canputer can set a flag.in t ransport cel

ot Cwh oh whToRSTEE LR ok At erhacah e S ot pient. of
the appli cat irghotEestpReCRRERdIN@Lhshdt Edlisty @MBIPAE hoGRkith tHeStkeeiviide flag can
al so represent 20 a bool ean expression (e.g., a condltlon} to be eval uat ed

to determ ne WaepREcel list identifichieons fraasihe facakeamputer s (The tenal epmsutgfent to t he
| ocal coRRuter f . 1 .S NGt 1:..SEf ot ' ' luates to
fal se, 'the tF%ﬁéssﬁgH]&cté{e ?rg?élpél:[[ L@\} ,'Tt§ﬁ'o w%&‘s"e%fﬁ@ﬁ%%éﬁ ﬂ%{rﬂ’gl#gr nat e
enbodi ment of Idghehglimank andwampborel! lifidd@itticatidn fxRtie it Risadry tdbde, hi st ory
list is exchanged between the. | ocal ng'nd rermée conputers. 25 Thereby, a
renote conput 8ME HRYALHRROFEFS ITHED ¢RIl InSteh Mi¥Port cell list if a

e o 1o IS M bk SPIE L g AL g o7 111
anot her renot eemwerpormputers can additionally set flags 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 ]oc;l 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.

¥



0O 7 JUN 2004 -34 Once transport cell lists are placed in the iﬂﬁpghﬁﬁ
table, the contents of the transport call lists are installed e
| ocal and the renote conputers, Figures 15A-15C illustrate an exenplary
installation procedure of the present invention. To install the bytes
contained in the transport cells, a byte handler is used. The 5 handl er
manager 109 is part of the object database manager 108. In an alternative
enbodi nent of the present invention. tsme handl er manager 109 is a separate
nodul e which interfaces with both the database gateway 112 and the update
modul e 110, The byte handlers can be stored as ob%e%ts in the databases
116, 117, 118, andOseeugmadebisstisdiad iheipcomiss £§er MH8= ¥ dbpl v t he
appropriate ins%ﬁgoﬁulﬂﬁm%@ir@tﬁlﬁﬁﬁﬁhd[h@hcﬁ&ﬁ! QPRI reRQS &inpliers Cigvreent  t ype 13570.

In step 15600, andl er nmanager 109 is activated. | p 15602, a |ist
i dentifying all 1&&-&%%%aeé’fcr"P'igiYé’ts‘él?ﬁ“?P F’[’%&‘E’F"ﬁ\é@’nf ngge"tttglﬁﬁﬁEEIBSSI is

retrieved by theginhand wes camagids thd 09ispon oss.tarvete handienis hgd-t BSl e 13551, The
first transport cell 1ist 13552 0.S.then,rerri.ayess. byadhendiandl er manager
109 in step §5aba&$‘“|’??“¥?’e18%'Sf%f_gﬁé‘*_”%%i éﬁ% 15560§§:e the first transport cell

13564 of the fi emtodinemntiortsee iavintion. de hapdgamngeer 108 B2SPEFE] by t he handl er

nanager. 10 step, AR ddDaitlon 1 BAROY- L9912 deterpmes [ there are
any additional transport cells in the first .t_ranntﬁtp%%}:as&qllg i st. If so,
the procedure r@pdeid0r Fredye e Moyt et BILY PR hext transport cell .

|f not, the han@ g RAGAEGEH: AO8erdahgemiDhespdly the sppmpriagietaidign addi t i onal

transport cell 20 lists. If t gProcedure returns to step 15604
and retrievd$ tH’é’“eﬂ'&%‘" eaf'li‘%?ﬁsé%ge,ocro ?tgﬂg[e}ﬁﬁ?’l

st. If not, gg i.ge handl er
manager 109 i nstal | $n w@dFE0Bfthethardler mpnages POt acibvated. Insip @S‘“ 614. which is
described bel oW dehing AEIsFIRGEI ks ifhgiddoming lble.13951 GuerdevdDR thel | ustrat es one
enbodi nent of the process of st

ep 15608  of %§5 Ei @W& éﬁﬁ_ﬁ: R 9reater detail.
: C.T teans ell Hist
A purpose of t hdagletyrwassr WRERA He AR RRIPL ' "i'S o separate transport
cel I's of differass: aaih entvi ppés hmdertnraizerdPRisser 1568h paensi08) | ed  first,
byte handlerg can, Bﬁ%x' REhA :h;%?ur&%ﬁ%@t of AR Girsfirdnspal: BINlisciagzant types can be
installed i i>or & 231" & predeterm ned priority. This pracedure allows the
R P ¥ B 8y
present retrieved by the handler manager. In step 15610, the Randler manager
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 additional transport ce!l
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 detail. A purpose of the protess shown in Figure 15B is to
separate transport cells af different content fypes surthat classes can be installed
first, byte handlers can be instalied second. and all other content types can be

installed in order of a predetermined priority. This-pjrdcedure allows the present



0 7 JUN 2004 -35 invention to avoid attenpting to install a Java_'M_ .~ "
obj ect before its appropriate class file has been installed. Si ra?a.ﬂ\lm,i[mtf
this procedure allows the present invention to avoid trying to install
bytes of a new content type before the correspondi ng byte handler has been
installed. 109 5 Referring now to Figure 153, in step 15616, the handl er
manager checks the content type field 13570 to determne if it is of type
"CLASS" (i_e., a JavaT9 class file). 44. so, in step 15618, the handl er
manager 109 adds the transport cell to an uninstalled class transport cell
list in menmory or in the database. Qherwise. in step 15620, the handl er
manager 109 checks the content 't e 1§5?#\%,“&901&353@&@5w@fmq@aqu it is of
type "HANDLERenfion @ avoidt BED@URRIGITER | so, in _ step 156%% t[Fe handl er
manager 109 agrgs the.tstiﬁgépg(rgnaqgl‘ khid pro&miuwﬂlh%éhq rrgsenf, Iy giop ransport
cell list i dfiEBAP TN he database. O herwisey, i.g siBRAiAE6VE, the
handl er managg(q Hfg eiaells byieeotomve ey PP 13570 o deternine if it
is of any type used by, an Erevious transport cell during the entire
installati onhq:m:ilm:é@l-’u‘i‘fé“1‘§“’g‘1e Figure 15A. If so, in at e%SGi%che handl er
manager 109 adds %‘p{g ;n%q.@@p@rmgur@eia, ihatepr S6, Kz BAnREEMAPABSE DOt t cel | | st
in menory or in the data aseqcorrespogdi&g {9 fsta@t)jﬁgomﬂs}smi_e.(hherw se,
in step 1562@hechs thewontmitrypesidle 3 PARSEEIY 8T B S in nemory or in the
dat abase is created ctﬁr)r eﬁpgqﬁi.%% 15618, g {angier mEnager E09181dsthe HRASPHE es an
exenpl ary enb&@ neat B ST &Y 156714 of Figure 20 15A, The . handler manager
109 referenceg, Py&ﬁurhﬁdfﬂlle@h&sy\dnim]mrtMldrsmft‘ﬁ'é'“ﬂ%(rﬂil"éF € Sfnager how to

t

install bytes o eir respective cont B chdeRs SeepnidmaBps ficie  handl er
manager 109 dhhmiﬁm@ss“rﬁ1i%ﬂ%~r‘beﬁ?"@?"éﬁﬁﬁ%‘#&ﬁspért cells in the upinstalled

class transport_cell |jst..c|f i i ANGLERSGBY., atbvee Handlen)- (Ff dBort cel |
is retri HQ/ed,n%‘ﬁ&wscieéeﬁhir&Bl&g,ls ?ﬁgpl"'cl ass" bE/te hgné;u 8 arl shidsliled eved and the
"class" byte Handieer, B6 hirmibdrahdnagsr 169 aqdsde MPROEEHL aied 1 N the bytes

field of the transport cel|, ILn s : acditage. hamdivise, iasepdp62fipo
det er mi nes i fhandler EWP@‘&H‘V'%PE’EW’ nglﬂ;g?‘t@%r‘él ls in, the uninstaklgd class

transport cell List i 109 cBécks thetdoateatayphiald 13370 wgeterie Thit Kadure i s
e o e

eturned to Sany type used b];(;.gy E)Pc%ioﬂg)t(rgnstpcrug N8P ingCit katir irktaliafibrPPddedure
er tmanager 109 adds the transport

15  of Figure 15A. If so, in step 15628, the handl .
n memory or in the database corresponding

cell to an uninstalled transport cell fisti |
to the known type, Otherwise, in step 15626, a new uninstatied transport cell list

in memory or in the databast 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

w 1o install bytes of their respective content type. In step 15630, the

r ho
e the uninstalied

handler manager 109 determines if therg are any transport cells in
If so, in step 15634, the first transport cell is retrieved. In

class transport celi list.
step 15638, the "class" byte handler is retrieved and the "class” byte handler

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 transport cells in

ist ) i . If so, the
the uninstalled class transport cell list in memary or in the database. If

procedure is returned 10 Sep 15634 for the next transport cell.



-36 If there are no transport cells in the uninstalled class tr@?sggﬂt%@%st
(i.e., the result of step 15630 is no), or if there are no nore't spor't

cells in the uninstalled class transport cell list at step 15642, then in
step 15632, the handl er manager 109 determnes if there are any transport
cells in the uninstalled byte handler transport 5 cell list. If so, in step

15636, the first transport cell is retrieved. In step 15640, the "byte
handl er” byte handler is retrieved and the "byte handl er” byte handl er
installs the new byte handler tile com®ined in the bytes field of the
transport cell. In step 15644, the handl er manager 109 determines if there
are any nore transport cells in the uninstalled byt el @nsport
cell list. If soyhiig B¢ Reeshipen bélSIll)theé{“msﬁL}Bdeﬂﬁsss({%s %!é “for the next
transport cell. Ff there are no.transp%g& mgpgtlra%s‘gd}t&dmeimﬂienmmtall%l byt e
handl ers tr gaspaftsepd5630 g} ofiit W ¥R TESTE of Stecﬁ 15632 lifospo), or if
there are no nore transparta  $6420 theh e s SSRathedandiph BAREERYer
transport cell3ss POy ﬁesﬁe Eg 44 then, .in ste er manager

P P 10 SLER 18046, B wagpdbier manag
109 sorts th&éﬁmgw;ﬁ&ehﬁmmm&@r@“bjﬂ W MBI [t"&/. he pri Orijté of 15 a
byte handler 1s contained i ftlhggirgg@.iaﬁéﬁoh%em acreiriceet. bin stepel 304Rd| er
nmanager 309 cefidispalfiseoin %‘?Pe{kég?'e andler. After sorting,, th mla}éi'e handl er
with the highesy tgmwl'rt-ybywimnme:tirsiravieddiandslt%;byws‘@ﬂﬁﬁ 19Y'% 5650, all
transport celfs*¥¥om t he uni nst all ed ,t(rlan R}, {esq:-lglldloflﬂi@@rmﬁpdsmedpondi ng to
the sel ect edidgtietheawe tre Randicr BlerGOBRUY ”Tﬁ' s?ep 15652, th; fi rgt5
transport cell is retrieyed ] RieikbADds ifttiiee argrank SHFERHRREY20 byt e
“ handl er is ré'l?t%\ll%é"'aﬂﬁ\{'\”r‘lds]?'gﬂf'{sag%ﬁte@byt es cont ﬁifﬁeg' A %g@r hytes field of
the transporfyGghe urifsubleepydTasBer wanedatbsrd 5t HefagsP det er mines i f
there are any nore transport @lel I S igs Lgefor respondi ng uninstal | ed
t ranspor1a celiretutried to stey 13836 foHbe vESELHEe"'s returned to step 15652 for
the next transpor}lftrct}gllgaﬁ hd erhdiBort esitslib teef urtseabed By te Hemhers SFAAPOHEER, in step
15658, the handl e nager 109 determ nes_,i{‘ there any trag%irgéqulﬁ{ byte
handl ers fromsstiepsthé B ofstep 156285 nak 05 Y 4R AT PHE  Rext bygpeﬁ@hggdl er is
retrieved in step 15648. h (.S Q16! 1 Se4d Nk, il sisp o860, | f
instal | ati on th¢ UGFF“WS%’?%@E{E%?:C@%@P%I l.%'?fle %andl er [ri Jnager ﬁ&oogr calls a
~commit 0 7 JUN 2Q0¢anager 109 sorts the remaining byt handlers by priority. ‘1he prio

ager 109

andler is contained in a flag which is received by the handler man
After sorting, the byte handler with the higﬁhest priority

18 abye h

as part of the byte handler.

is retrieved in step 15648, In step 15650, all wransport cells from the uninstalled

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 con_.tained 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 tragspnrt celt list. If so, the

procedure is returned (o step 15652 for the next transport cell. If the result of step

25 15656 is no then, in step 15658, the handler manager 1Q9 determines if there any
additional byte handiers from steps 15646 and 15648. [f so, then the next byte
dler is retrieved in step 15648. Otherwise, the procedure ends in step 15660.

han :‘ .
If installation of all byres was successtul, the handler manager 109 calls a commit



-37 procedure to make the installation permanent. |If, however, the
installation of all bytes were unsuccessful, then the hanquP7n9UEg?m4109
(or a user who instructs the handler manager 109) calls a rollbac 0
restore the database to the state it was in before the installation
procedure commenced. 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 nodule 104 includes at |east ong
nmode which typically includes a nodel 18702, a view 16704, and a
controller 16706. In Figure 16B, a series of nodes 16700, 16710, 16712 can
be linked in a group 16708. By |inking nodes 10 16700, 16710, 16712. in a

roup 16708, g Bl LS IHE Sy MR Bemlent A8 ARIE e Mlafiliinl afhe |1 nked

nodes 16700, can or transferre rom one node to

anot her. | n apgkd werd,unbutcdssiylirteenl6Eharallgmaanpg et 809 dorcauser whb irdruets the

conbi nati on of npdes 1670Q, 16718, 16720, 167%% %gagﬂ?grngs 16716 in series,
¢

t hereby shar i PydiesdranageyilBR) callna rellhatl i Fape T galsit W% Per ent
groups. 15 Fi Qéfgn%stheqr@f Pi%ti]onioﬂfr&!éﬁﬁrrs%ﬁlﬁﬂcﬁxerm' ary interactive educational
ca ul'e th [

system appli L on no e present invention. The exenplary
i nteractige educat Figares 4644166 idumiatlcesemplaryssttuotursscdiap @pplivaden Mol cour ses

and other related informati at the user's personal t.er, via updates
recei ved over ?éf‘ &‘é’t%ﬁﬁ‘f '?%9%9,%&%‘8“5 f%ilr!'ﬁlpﬁeé'f",[ ”B’eaﬁl?"éclt“-crﬁg@%el(ra\’/\ér dial -in,
or froma Intpaykelidd miei S04 iAdiudeEhe ldndat and2Whanaysicalytineadésaal |y each
time the user runs the application while connected _to the network. As a

Cresult, the usedeli 792 avyiened 6. iandin voIRMET YE@0cduEiNIOHR: ABFES S i o that
provi des the user. w e - 1N i O ¥ 4

adm ni strator o(afsntggh?‘a{@ﬁ‘e{e ll)ggi"t Ige;\mg“gg{eggfsouﬁgg@a%%hg%g ﬁ@ggss' ", The

appl i catiign npeldoe 16710, WEES. i dipp aF7087 8000y hodela, Yews.idreoitmlleon 25

17802, a library button 17804, a course button 17806, a not es b&u ton 17808,

a glossary bafinyrpfrhetinked mades 6709, $6730¢ 1S 2 tam b shazpd pylransieged Hom on

put ton 17620, "% R SHCHEh FrbiogDyBE 18 g e Con 17824,
In addition, aorgbiaghinet hT@Re 1620016718 UNT20046722 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



- 38 displayed which indicates the course presently selected by the user of
the application nodule. To allow users to operate the applicatgen qﬂii
whi l e di sconnected froma network, the update procedure is peJ‘Z 4@@ 0
during the startup nodule 102 if a 5 network connection is available. If a
network connection is not available, then the wupdate procedure can be

del ayed for the next tine the startup nodule 102 is activated.
Alternatively, the startup nodule 102 or the application nodule 104 can
nonitor the client for the presence of &8network connection and pronpt for
an update once a connection is detected. |In addition, the startup nodul e
102 or the 10 application nodule 104 can initiate an update procedure at

any tine. Wiedisgli}ed wafdh inditaysathe sodrieprpseafly bdedoudtdyohe IKB@E thet he vi ew
changes to Figure 17B allowi ng the user to enter his/her personal
i nformati on |4¥Ph'v‘-aﬂﬁf'@’fqd!-‘@/ regi stration box 17828. Once the personal

information is ent gféme :Lts eral@rtg{ adfﬁu[foh%d&ﬁﬁrwmfetd.mme%tédh?onead

profile button 17830 and t rson 5 1nformation is stored and pl aced
i n the out goi mgwbrkbte upaﬂsermédmhe meriosmed dupimg uheestarnponediiel 1@bifahe

educational server during fhe pdate 230 of.the s en, the user
acti vat es? the“qt\"?ﬁkaﬂ"?“eﬁﬂg'i 5&“&'%3’4 Ilfl RECKATE GOOREHPS "‘E‘%ava'l‘i‘fr%“uvg e

al | owi ng the %%lseptr&ea@de%ﬁﬁ bé baam%ﬁﬁeﬁqé:amnae ROYERE WoBslewod 7830. A
description of the selected course is displayed in description wi ndow

17832 and 20 acheamuﬁﬁems@\reéctthtoﬂdﬁ@ﬂmﬂ#WZrm'IthbWPé\lé%liWﬂa{W 10decage| ect
course button 17 user not

h
e e TRt e ctlent foR el Een O Mok Siheb R b mB: BPRE SR 1

17A. When t heypdaeronae b boftieertont ib deranéde sinbidtiiion, uhzsaaup trisdlulei 16/ o€ iRnges to
Figure 17D allgwing the user to view nofes in a note w ndow 17838. Wen
t he user 1Ps @BlqutHFé"I‘Ré’éllevlloé\lvﬁ'hﬁ‘ WAt Ahpdaggrraedure is A ieact j vat es t he end

oL Bt LA SRS Al i, SR epgerioc et of
from an "ent eFiguet1§8"allowirtgahe Lsec &t wdkerdms/Ber pedoil 20f0dnatiod9n 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 informarion 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

¥



any wi ndow where the user nmay desire to take notes (e.g., while view ng
course material or flashcards). Wen the user activates the @I?oggﬂrg?qzt
button 17810, the view changes to Figure 17E allowing a user to scro
through a list of glossary terns in the glossary 5 window 17842. In
addition, the user .can.search the terns of the glossary by entering a
search termin the search wi ndow 17844. Wen the user is finished wwth the
gl ossary, the user can activate the end glossary button 17846 and return to
Figure 17A. Wien the user activates thed® ashcard button 17812, the view
changes to 10 Figure 17F allowing a user to select a flashcard 17848 with
a termusing the previous button 17850 and the next button 17852. The user
can switch beghy\e@filod whirs ed)seOiay besireas rakomoict $e.gefwhiletviowminpyoarse i vat i ng
the termbutton 17856 or definition button 17854, respectively. WWen the
user is fini sweariahpt flashpards) | ashcards, the user can activate the end

fl ashcard button 85 n 0, i f | etion of
each chapter of a%\z G&g‘gug{h@vﬁ%grtﬁcc%n - tblg\k/“é,l"(t?é‘;}LEt7 ét]ﬁp‘éﬂl-cbes egg{ptjton 17814
whi ch changegiguie 17E alowiog i ger © sird( thndglad iisiitglessry asrmpriache glessapst  of
the chapter material. Questions are asked in the questi or? wi ndqow 17860 and
can be tdavemdedpw 7843 Jnaddigos. Heutessan yead ¢ ﬁ"léfr‘%é?{ th B1RS5RY PY868. 20 The

user enters Wakbet SHNEER ih heABRVRLiRRY FA3R2Whkn 3 SEF I5Whi 8 wath the

answer buttons n-an alternative e iment of the present
invention, t ke gloserdy, thenesr ehakctivan swend glossare bpiots E7846 agd eguingns.  New
question and answer formats can be added to the applicati on nodul e by

. taking advantgEe fAthe updating procedure of the present invention. The

new question for 1 hemﬁ:% gsePﬁctfﬁ&‘s“itﬁéeﬁash& & Buttbrd TRNZPHE bichetangedot he

"
handl er manager install new objects which would change one or
al | of tie migire 19F ellowimpd wembrseletter flaisheart @7848pvitks atgronusingoal e. 0 7 JUN

2004 -40 Vhen L he witen 1heso sl Sl Sske Witdh 1352 P45L Wb ¥hn sbfibh HEGReR"
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 chapier 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 l'iaking 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. ;



test button 17870 and return to Figure 17A. The results of them?ozb tﬁ@@
can be placed in a transport cell in a transport cell list in th gu i ng
tabl e 13550 of the 1local conputer to be sent to the server for evaluation
as well as other statistical 5 information such as the |ength of tine spent
on certain questions. The server (or admnistrator) can also evaluate the
responses to questions of many clients in order to determne if a

particul ar question is flawed. The server can then send an update to all
of the clients in order to replace the #40awed question with a new question
by placing the new question in its outgoing table. 10 The user can
activate the final exambutton 17816 (preferably after conpletion of all
of the chapters of waes@idrus@)is iisadl itang positae, Mé aseren Etyueane dntH.
Questions are asked in the question w ndow 17872 and can be traversed

usi ng previ outssthwttonA78705md refHen WEurp dTA ol e Tes8bs ofifie PRSEeSt 84t @ s hi s/ her

answers in an . 4. by i ; r 17876
Quring 15 a pPath BRtAgsH el 38figkhaa Ban e Gl AL pBR 13 bPIE 22" Wen
the user is foedicoirpdenid be fehetofthnsirvee famyvalubenusearvellcamtirg tsiatistical t he end

test buttgn 17886 agnd eturn to Figure 17A. Alternativel.y, the user can
sol ect the quitforBaRoRAcE A8 d lppeth lime Saral o1 LR HTORSSUELORg ¢ he

results. The mﬁisfrioﬂfcaﬁ BRo bl @t AXIPERRs REqueSfIAk of Mahy B1ieHEY iMrddror
eval uation as well as ‘other statistical information such as the 20 length

of time spent toofetarmirtedl a pemicwlar questionas flawed ol srvesam thep sgndowsupdaigst or
the final exa e, user can _activate th are .butt 81 t he view
glLﬁllte:‘;}]_dﬁ—fl'eFﬁé“ l%(gcrr t% raeRFaa:f E\ﬂﬁ]&yﬁﬁ ﬁ%esng% BHLPIQ nje& u[%st?orplq:y

changes to Fi P reresufts I n-different

ways by sel ecplaifly thetiebduaitiondhegugbipgedbe di splay scheme wi ndow 17890.
Exanpl es of display schenes are scaore by topic,_score by 25 objective
(text), dRd score %’iﬁ BT eastacy ety e AipR) exampwitier ¢ 75 18 Pekirably aftef spl ayed in
the score w ng% : f er cosesty i 181 PEwldhFisgoOr e data,
the wuser can a l%tg%?%agl\@g%%n‘ﬁg gl‘ér%e alothgrt%n\plll?gg'%ngns‘jmr eturn t'g(Q)lﬁFi gure 17A
0 7 JUN 2004 17H.1 Qibstiont bee asiedrin diet questiorsyititev péf72fant icen beitravemsedi 7820, t he

;/ngcgggrg? ngg%grlgglgﬂse bultt?:)%n'ﬂg-ébeat donrctxf lg)ululo(r)x l%ﬁqoﬂellﬁgrg élntgrls?lpslilﬂ%s a list of

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-lest or the tinal 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.

T



by the user. Wen the user is finished viewng the portfolio, the user can_
activate the end portfolio button 17896 and return to Figure 17A.[]$ngpﬁ
user can al so have an el ectronic nail box which can be activated by b%@l”
button 17822. The muail box feature can have its own display and send nmail

t hrough the update procedure of the present invention. \Wen the user w shes
to exit the application nodule, the user selects the quit button 17824 in
Figure 17A. 10 Wiile the above provides a full and conplete disclosure of
vari ous enbodi nents of the present invention, various nodifications,
alternative constructions, and equival ents may be enpl oyed w t hout
departing fromthe true spirit and scope of the invention. Therefore, the
above descri pti on wpgh the Lk tal.Nae@NSe peritelid Hudet 17820 CRRSigweknges tbi i ting

t he scope of the invention, which is defined by 15 the appended clainms. 0O

7 JUN 2004 -Hgured7t| Zherportfolignwiedaw 1 B¢ idisplays aisteo! the gorppletgdfCOURSES conmput er
conprising: .at,l|east e dat abasg .t hat .st.ores a _plural ] Qf jects; an
updat e nodul ebyttH%PseG'pI"ggﬁ‘s‘g‘éﬁfrdﬁ)ﬁﬂlﬂﬁgd@evgﬂf g-betpsor ?I(I)qugé ééeéég?lndg&’gg%onputer;
and a dat abasge SRGHELIIE BatorCLMRY6 ahd rblAeGRuRf 174nd access to, the objects
stored in the at |east one database and interfaces with the update nodul e
and the af | east Thealsersantabkedavepreslegrpnichmaithox| whigh cainke WAVaBAEY conpri ses

at least one 1ahlg kS 1 A%22 e SRR Mbox HhuRP CaPhakIR R iy ¥ndPLenfbl €CLS-

mail through the update procedure of the present invention. When the user wishes
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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We claim:

1. An application browser run on a first computer comprising:

at least one database that stores a plurality of abjects;

an update madule that uploads and downloads objects from a second
cornputer; 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

one of the plurality of abjeuts.



