DATABASE APPLI CATI ON NAVI GATI ON BACKGROUND [ 0001] Some dat abase nmanagenent
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certain fwoebioonsizn t h respect to a dat abase. For i nstamrc®/USaribaatcabase
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dat abase application. Wien_a user returns to such a URL, the user expects

to see the SEkRa (teRaterdgntiliagd to esateithidatabaye apbliatien PlHeruLRICE Vertign user nay

be frustr ato?file%ta&ié@él‘x’e%?dAé ire%ﬂﬂ? a6k 1Reasd n@ﬁ%a@@éé@pya&@ﬁe' d&%hs%'%h&ﬁt urns a
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consi déPat i%bh @ntlﬁlatveltswe nusitaéléqi o thels comperniyiddohle 9ebnlento maBzebedatapasie.  SUMVARY
[ 0004] Congghi.si@nd technol ogies are described herein for navigating a

dat abase 25 application. According to enbodi ments presented herein, a
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utilized t eewidhwf aditabakdh@ptiedt@basers can copy and paste uniform resource locators
(“URLs”) utilized by the Web-based database application. When a user returns to such a
URL, the user expects to see the same data they saw at the time they copied the URL. The
user may be frustrated or confused if the Web-based database application returns a
20  different result.
[0003] It is with respect to these and other considerations that the disclosure presented
herein has been made.
SUMMARY
[0004] Concepts and technologies are described herein for navigating a database
25  application. According to embodiments presented herein, a database server application
program is configured to provide a programmable interface into a database application by
way of a URL. Properly formatted URLs can be utilized to fetch particular results from
the database application. The URLSs are also updated programmatically by the database
server application to reflect the correct path to the currently displayed data. Through the
30  use of this mechanism, a URL that is copied and later utilized to return to the database
application will return consistent data from the database application.
[0005] According to one embodiment presented herein, a database server application

program is provided that is configured to provide a programmable interface into a database



application wll return consistent data fromthe database application.

[ 0005] According to one enbodi nent presented herein, a database server
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application can be updated programatical 'y by program code executing
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25  orunder the control of the database server application program. For instance, a macro
action may be executed for opening a form in a Web browser. Execution of the macro
action will update the database services URL to properly reflect the database services URL
of the opened form. In a similar fashion, macro actions for opening reports, showing
records, displaying a form or report, browsing to a database object in-place, and for

30  performing other functions may update the database services URL appropriately.
Similarly, selection of user interface controls provided for navigating the database

application, such as a navigation control, may also cause the database services URL to be

updated. It should be appreciated that the term “macro action” as utilized herein refers to



macr os provi ded by the database application. It should be appreciated that
ot her types of executable conponents nay also be utilized to provide
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further descrlbe elow in the Detail ed Description. This Sunmary i s not
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scope of the clainmed subject matter. 25Furthernore, the cIalned subj ect

matter 1¥s mBESlinmited to inplenentations that solve any or al
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implemented as a computer-controlled apparatus, a computer process, a computing
system, as an article of manufacture such as a computer readable storage medium, or in
another manner. These and various other features will be apparent from a reading of the
20  following Detailed Description and a review of the associated drawings.
[0010] This Summary is provided to introduce a selection of concepts in a simplified form
that are further described below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the claimed subject matter, nor is
it intended that this Summary be used to limit the scope of the claimed subject matter.
25  Furthermore, the claimed subject matter is not limited to implementations that solve any or
all disadvantages noted in any part of this disclosure.
BRIEF DESCRIPTION OF THE DRAWINGS
[0011] FIGURE 1 is a network and computer architecture diagram showing aspects of an
illustrative operating environment and several software components provided by the
30  embodiments presented herein;
[0012] FIGURE 2 is a user interface diagram showing aspects of a navigation control
utilized in one embodiment presented herein;
[0013] FIGURE 3 is a data structure diagram illustrating aspects of a database services

uniform resource locator provided in embodiments presented herein;



BRI EF DESCRI PTI ON OF THE DRAW NGS [0011] FIGURE 1 is a network and conputer
architecture di agram show ng aspects of an illustrative operating

envi r onmewo 2andi3sever al sof t ware components provi ded byPChas3@emdsd? ment s
presented herein; [0012] FIGURE 2 is a user interface diagram show ng
aspects of a navigation control utilized in one enbodi nent presented
herein; [0013] FIGURE 3 is a data structure diagramillustrating aspects of
a dat abase (608 4]V FRASR B QoML RIBUNE G sHoRGRS éé%er@lrrﬁéﬂréj&@iohﬂhﬁmﬁ% ment s

pr esent ed her ein; [0014] FIGURE 4 is a software diagram show ng several
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gener aliocontryts odthe pmbglimentipdidngs hekal execute in conjunction with the
execution of an oper ati ng DETAILED DESCRIPTION
[0017] The following detailed description is directed to technologies for navigating a
database application. While the subject matter described herein is presented in the general
context of program modules that execute in conjunction with the execution of an operating
15  system and application programs on a computer system, those skilled in the art will
recognize that other implementations may be performed in combination with other types
of program modules. Generally, program modules include routines, programs,
components, data structures, and other types of structures that perform particular tasks or
implement particular abstract data types. Moreover, those skilled in the art will appreciate
20  that the subject matter described herein may be practiced with other computer system
configurations, including hand-held devices, multiprocessor systems, microprocessor-
based or programmable consumer electronics, minicomputers, mainframe computers, and
the like.
[0018] In the following detailed description, references are made to the accompanying
25  drawings that form a part hereof, and which are shown by way of illustration specific
embodiments or examples. Referring now to the drawings, in which like numerals
represent like elements throughout the several figures, concepts and technologies for
navigating a database application will be described.
[0019] Turning now to FIGURE 1, details will be provided regarding an illustrative
30  operating environment and several software components provided by the embodiments
presented herein. In particular, FIGURE 1 shows aspects of a system 100 for providing a
database application 108. As shown in FIGURE 1, the system 100 includes a client
computer 102 and a server computer 104 that are interconnected by a network 118. It

should be appreciated that the configuration illustrated in FIGURE 1 is merely illustrative



15system and application prograns on a conputer system those skilled in
the art will recognize that other inplenentations nmay be perforned in

conbi nat iwo 2eit3sher types of program nodul es. Gener alPCy/USpo1ogssmT nodul es
i ncl ude routines, programnms, conponents, data structures, and other types of
structures that perform particular tasks or inplenment particul ar abstract
data types. Moreover, those skilled in the art will appreciate 20 that the
subj ect nataﬁ@{hadﬁaﬁlbhﬂ%gmbﬁr@s9stérﬁyanfa%e%@€stﬂo@%w1ﬁ PIOUREN nt9mRUt er system
configurations, including hand-held devices, nultiprocessor systemns
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and technoH%QmeAsﬂbmHMangﬁﬁUR@laﬂdahaba@emmgﬁbﬂ@ﬁﬂpmmebwkamﬁnmescribed.
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[0020] As illustrated in FI GU E client conputer is equipped to
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from ot her swsoded sy the gdithbaad: goplibaion 108. It should be appreciated that, in one

embodiment, the database application 108 is self contained, including the actual database
upon which the database application 108 operates.
[0022] According to one embodiment presented herein, the database client application
25  program 106 is further configured to allow a user to define a navigation form 200 as part
of database application 108. As will be discussed in greater detail below with respect to
FIGURE 2, the navigation form 200 may include a navigation control 202. The
navigation control 202 includes selectable tabs that can each be associated with a target,
such as a form 124A or a database report 124B. When one of the selectable tabs on the
30  navigation control 202 is selected using an appropriate user input device, the target
associated with the selected tab is displayed by the database application 108 in the
navigation form 200. Multiple navigation controls 202 may be added to the same

navigation form 200.



15utilized in conjunction with the software conponents presented herein.
[0021] As also illustrated in FIGURE 1, the database client application
program M6 208/1e6nfi gured i n enbodi ments to all ow a usePCT@SerOABH1A

dat abase application 108. The database application 108 may be executed by
t he database client application program 106 or a runtinme version of the
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request, th®28aBapadshiokieht sapqmIcomamtmolrﬁMpuhogatmqwhmloodﬁ$ ilgplwdeez t O
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ey gener atcgnté}guge%tlr?' orfle em oL(ﬁrrllelnlt tzoI rQ&ive and respond to requests received from a Web

browser application program 110 for the navigation form 200 and the navigation control
202. A version of the database client application program 106, referred to herein as the
25  database server application program 116, may be executing on the server computer 104.
Through the use of the database server application program 116, the various features of the
database application 108, including the navigation form 200 and the navigation control
202, can be made available through the Web site 114.
[0026] According to one embodiment presented herein, the Web site 114 comprises the
30  SHAREPOINT collaboration system from MICROSOFT CORPORATION of Redmond,
Washington. It should be appreciated, however, that the embodiments presented herein
may be utilized with other types of Web sites from other vendors. It should also be
appreciated that although a Web browser application program 110 is described herein as

being utilized to interact with the Web site 114, including the navigation form 200 and the



t he extensi bl e markup | anguage ("XM.") or the extensible application markup
| anguage (" XAM."). It should be appreciated that other types of markup

| anguageswonotaai2fii | e fornmats nay be utilized to trans®CH/ushe19/084sfidr mat i on
to the server conputer 104. [0025] By publishing to the server conputer
104, the database application 108, including 20 the navigation form 200 and
t he navigation control 202, can be nade avail abl e by the server conputer

104 t hr ougha@cMeh cbmcﬁaémﬁy tyb@oBRbErhGeh bl rhQuieRg Shd RndekthelaSva@Pnf i gured
in one enbodi nent to receive and respond to requests recei veé froma Wb

browser apprgcEd keritibizeshr am 110 for the navigation form 200 and the
navi gat i Ongﬁ)@ﬂt !&9'w111293desc°1‘1b\é§Er?é@ﬂeﬂfetaﬁl%%lo%ﬂpt%%cﬁb'P?(@ERE@B'6 gRtion

program 106, referred hereih as the 25dat abase server application
progr am 11@atapasy sebéer@mé@atthnmogmntlrh@lswnﬂ@nedclom@ enbaddzentsiemsade 4 he use

of the dat gpq%? dmidble fafe 6@&%{0‘%@4 %ﬁ?%g&[aﬁgﬁ&%*@& by, o‘@rthr% Z2Ja§§£1}[lj{]cigs of the

dat abase a cation 1 Inclu navi gat 1ron f orm
navi gat i on telantin e$ 2 2pRbascanrvives WAHE). Detdbbebkyicch U8y hrettﬁbLs\mab cgi be 114.

[0026] Acco on Nt presente er.ei S|

conpri ses tkszegg %&Kﬁéﬁ]ﬁ‘%‘%@wl ot]r?la |onaS%§P§°:ﬁ &ho ? 8%’1 }%&PCRATI ON
of Rednond a rdfsthi2dBi @nnothér tgdeald Idﬁkalb}ee agpatedk atilkalso bodisterd i dredtert he

enbodi ment ent |zed th other type f Web sites
From ot nor JSEhAPS: B pHERSt T e 400, o bEE Bl i et BER RS o Ve

br owserioaphtabat s@ﬁbrppmgaﬁﬂﬂ Iﬂrag}ammd&&@ﬂedoeﬁ cbetpith &sthbeumgtiyt i | i zed to
interact with the Weh site 114, clud gation rm2 nd t he
navi gati on dEBﬁY‘?doqataZgré‘m“é ﬁlet‘ﬁ)ghg ?j‘? ggﬁa{g‘f‘ ‘Ppl?dead‘aéaé?r‘ﬁll‘g‘

rendering a \ébkn RABEdABMsDHpUEdtibh mdreu{r@@&ﬁsteﬁﬁdaw frdm BR dd@B4ei bed i n
greater detai|l below with respect to FIGURES 3-6, the database server

appl i cati oAPicalP8116 i s configured in some embodi ments to provide a 5

pr ogr ammebli@a4nkefkhacholvib PG RE daialanga R Wil Fgwmléa&e diM@heof a URL
120 (referred to heréin as a "database services URL abase services

URLs arlé URPYatidnpf theaigvigatiqn form 2@tanddhe @W@atlwrr@moarm presqfibodintenbm t he
dat abase a@msélﬁ&me% 119%11%19@ F?éuﬁEfzquﬁmt%%renaeﬂn%%@me oo Or anot her

type of database obj ect al so disclosed™in greater detail bel ow,
t he dat abagenosaed/hyctbe W{ghlbrcm@(@r ap@h@ﬁt@@ ll(bdfém discupied rieftshabor ¢ dlid naviggtiathe

10dat abase csyef> ARRIGATREB: BLALHAMIAGC ! o1l 6 Rk e hRGEPL. Palh 1O

the current I splaye rough the use o 'S mec Ism a URL that
is copied amicmtad gnth attarkétzemdh as foeh U24A pioa lteh@‘t (dmliab\&bal @pplfﬂma:thson will

return 2@??%@—%?&% Cﬁ%ﬁctec{ g‘l?e ageot%la, ei%ttgr%gs ed1 ed(fl?‘ ﬁll ggaforQn con 8102%%] Ref erring

now t o I or provi regard the
150per at i odisodss¢debdong tiegabioon céraroh? 0O aasml nttérﬁlca aomt@athatnan be nnluzceti 202 in
one embodi matrl-"nn the Web browser application program 110 to display a database object such as a
form or a report. It should be appreciated that multiple navigation controls 202 may be
cascaded. Moreover, the navigation control 202 may be located at other locations on the
25  form 202, such as on the left, bottom, or right hand side. Additionally, the tabs 204A-
204C may take other shapes or be represented as hyperlinks.
[0029] As discussed briefly above with respect to FIGURE 1, the database server
application program 116 is configured in one embodiment to provide an interface into the
database application 108 by way of a database services URLs 120. In order to ensure that
30  the database services URL 120 maintains the correct path to the database object displayed
by the subform control 206, the database services URL 120 is updated each time one of
the tabs 204A-204C is selected. As will be described in greater detail below, the database

services URL 120 may also be updated following the selection of other user interface

controls provided for navigating the database application 108 and in response to the



presented herein. In particular, FIGURE 2 illustrates a rendering of the
form 200 generated by the Web browser application 110. As discussed briefly
above, theonaw/gatzion control 202 includes a nunber of wPrabaIS2040A38974C. The
t abs 204A-204C may each be associated with a target, such as a form 124A or
a report 124B. \When one of the tabs 20 204A-204C is sel ected, the

associ ated target is displayed in the subformcontrol 206. As discussed

above, the &é&h{i‘l&mp@%&ﬁﬁau@&ﬁl@l@en@s SRS ddedbafY Fp6&16RNGH. betdiRat can be
utilized within th browser application program 110 to display a

dat abase ol§eatdingtys funggonplityow i beroreyided petow, with regiesip HIGEREPPrieci at ed t hat
mul U bl e Dt AheGaRtE ol REa, 1B, BRRASEANSH i MRiGEUSIea e navi gat | on

control 20 ocated at other locations on the 25form 202, such as on
the left, ld@ttab&amerwewl@hﬂ2(h@mﬂd@1 ideompadaibedimerds Wil betdeecribabsADGWAD 204C may

t ake ot her ﬁﬁlﬁﬁﬁ r r 829 |Scussed

briefly abol\§/e W t 9rﬂéés)%é%)tg&tsgﬁlgé%q?owoﬁgie%jg?%%gegge ser%lgfévagdpl i cation

program 11@aimecieoriRBtioad. AncaxdnegMHWBhtnem@thmﬂhe gdhlran302t Brf ace into

the dat aba§e aRgc{ ‘ﬁ?tl M 1 s Xvalylnglcatlonqﬁat basr% i é‘rvolfﬁle%ﬁ% i120. In
it %f‘é‘{ﬁhe dast 12

order to ensure ase service mai ntarns thé correct
path to théodatabasethobjqeeteddiagpl Ehiedloby tlteﬂéRB b tordl’rarcg@mmaoht tRO@,ebt he

dat abase services 120 is dat ed each ti one 0 04A-204C i s
ol eoted. RN rbaTaB e EL BT RO GPuERE Prde PR P BusRon Nk B ety Bbee

servi cas Uﬂiypeltzﬁttfmypoaﬂ;ﬁ@om(uﬂd[@tﬁdhefadhﬂem\jmg rhd’yetal&&hefbfrﬂl@ﬂ of other user
interface control s rowde . i gati ny a pI| ation 108 and
in response}(ijt'flbf/"’tdﬂré’S % ﬁfh%‘? ‘gfeér]‘@&ﬂ‘ﬁ ﬁsts nian ®dat abase
appl i cati ogpetidd f&ai:sawlitﬁ ofh@ﬂt%é!;l dfgrdtdﬂio% ahdl Rtk @¥alsinky nebwdrk Beirgk ovi ded

bel ow with respect to FI GURES 3-7. [0030] Tur ni ngl now to FIGURE 3, a data
structure HCAGPRRTIAE PEEY CATPHE l&éﬁl@ﬁtngﬂaﬁda&b%taa Hos HByj ces URL 120

provi ded i foe3AMRs m@&femﬁﬁéfﬁ/ ol d, t@eda%és@rs&br%@s URS 130 Q#ReShAuddk GURE 3, the
dat abase services URL 120 includes an address 302A and sever al far aneters

302B- 302G np@byrod prgmetersSORR-30Hp! Eneneambedigients Hac prgpeers 388> A04Gakor nat t ed
wth a serygrifdds &%%rcfépﬁlu%htédﬂ%’f(%kﬂﬁ tnhs%ulfl B@aﬁp%@a!tm%rwe%roﬁlgﬁ hdRL 120

is a bookmark Into the requested page. This a t he URL to change
wi t hout t herdaebf the pueastera gpIB-802G oy pe dificeent I Dther embasidinengs alddhgdaeee  For

| nstance. WG skhAS NG e lIBd R BURSKARK L ransport prot ocol (VHTTE).

t he address orm of / | addr ess/ pagenane#." It shoul d
be appreci #0382 Immeumalemdmatesls tB@Q%aham/sebfecestdJ 0adkldder a fisse pamétent her

1Pee 5% Pighesl Byt PR SAH3.000 18 O, ARG gD, 00 oP 2t
ment i oned lidengfidsya pathofven ahhm fdah abths datslmse/amﬁsmidﬂu 08 2 hatget dubformncl udes a
control 206 that loads a specified database object. The main form of the database
application 108 is a form that is loaded directly into the browser window provided by the
Web browser 110. As utilized herein, the term “database object” may refer to a form
25  124A, areport 124B, or another type of object provided by the database application 108.
[0033] It should be appreciated that, according to an embodiment, the parameter 302B
may be utilized to load subforms other than the object that is identified by the parameter
302D. For instance, in one scenario, if a first form is open that contains a first subform,
the parameter 302B identifies the first subform and the form identified by the parameter
30 302D is loaded into that subform. In another scenario, the target path might be specified
by a parameter 302B such as: “Forml.Subform1>Form?2.Subform2>Form3.Subform3.”
This parameter means that a second form should be loaded into the first subform and then

a third form should be loaded into the second subform of the second form. This also

specifies that the form specified by the parameter 302D should be loaded into the third



15 nunber of paranmeters 302B-302G In sone enbodi nents, the parameters
302B- 302G are specified in the order illustrated in FIGURE 3. It should be
appreci atwo 2oovByen, that the order of the paraneters 302BABAEGB®Y7 be
different in other enbodi nents and that some of the paraneters may not be
utilized in every request. [0032] In sone inplenentations, the database
services URL 120 includes a first paraneter 20302B that identifies a path
to a subf o oMty %bf&% Tt {HduRAClap FeEiAE that Bihsr RGE BPRIEonIpi&REdkiigs a path
froma main formof the database application 108 to a target subform
control 206ayigke bp shlired avithplccielinalyeiga pighraicd hetsitect . The main form of the
dat abase apflkCALRlind RnbenftnhfBT0 H0BhbSe LoAASUIE! IALIMndfle ot e brovser
wi ndow provi ded by t browser utilized herein, t term

"dat abase 6¢sjoad parametgr %Déhattl@naﬁ@fs(ihman@a)f llz‘zmtabeserobmtrthatiqadslnmp thenot her
type of cobj I e I 3 t should
be appr <SaC| g?e%?etﬁ ﬁgt%%lq{ggoé%%di dr’(;sg %%slg%gaﬁ%&d& i %Peyepﬂetép%rloa\iﬁeq% e§t) may be
utilized t@pdccfwd bsﬁhrfmrammtemﬁﬁw istafirmrihe deeabods) abpsct thhtethe pasamederslBOEB ed by t he
par amet er nsta i e scepari m is_open that
cont ai ns a%ﬁ e 3p area prflte K A;Crcgr@e er Oﬁeolf@?emofe[natm? |tfle éa{tal%)ase st subf or m
and the fofiRL tiEratISOfmcmmﬂebytl{lﬂdq)amfemmom th30id@2ikics s tylpo dalet danibasetobitt

par anet e S60B G0c e Wl aTn BifPte0tkEl tn o5 4EBF s et B

Thi s papamph@amerRe302% itbaificawiabanit datibiesibiral idl a deabRaded 1208 or b Rgofti r st
subform anq %Epen a third formshould be | oaded into the second subform of
the second 'Ft#'m This al so specifies that the formspecified by the

paramet er 36385 abadife ibesohl@@ﬂleédlm@ﬁt@ tﬁ@@tdbmerséwfl&g RS, 0inightseddieam |t

shoul d be appreC| ate that other ex scenari os may al so be

utilized wifQUuithiemetss AT B lé@tlﬁP%%%ﬁéﬁthﬁéﬁté‘P%e Olfmme lapded P HS t o

i pl ement akjgHie cdnbiB] HRURRIRRUSRS HiphkBed MRhe ddfndhR. Wnyfesnir36s0nd
paramet er 302D that identifies the name of the database object that |oads

i nsi de 1fhe "B Pbe bt peyidsd bt the Astehet senrices GIRL 1R thit identiiesdi datasedsdor the gr eat er
detail bel Quppdh JQchd%gfayécﬂﬁ Gihe s'u%rrg&ﬂtﬂﬁf 2Wr%%5c§@%gafaﬁle%¥ sG> he

dat abase object t e paranmeters 302B, 302F, and are applied to.

Accor di ng mglﬁm@lqm@ﬁmt@td@@haseph]@ctda@mb@pb@ a8 eddsicdier BRI-oDDONedexd
i ncl udes a I)Q'th'ioql Rﬁ&gp%glgétg%g i %}ﬁépécﬂf%?t a@dn?e%er?asts%/o?zg%)c{ \Qﬁ}i: h@ ?orfhat abase

object that iIsto Into rmcontro I nstance, in
one i npl embaitagitersubiolre cdiiphPemmeebe B2E! fodiettming wethbrehm@ablakﬁeobMt abase

obj ect 2bs %OSCI%{]I% stub 0 nrnrcnor:ll’trof'ﬁbé) ks ogﬁﬁﬁ E)Iit%lé a(}cg é’??l%, OIL %g&%hlé’%go 0%“ ng to sone

enbodi ment s ase services ourt h paranet er
302E t hat iopentiinf i es a page of the database obj ect to be |oaded into the

subf orm COE@%&' Agcoofrsd&lf? %tsoglg%}ill (ojdlrt%%ntglass?xtl?garame er §098 n({a%/rgees8501p é’j(‘lg[ﬁét Afifth
par anet er
includes a WHERE condition for a record source of the database object hosted by the
subform control 206. If specified, the value of the parameter 302G replaces the WHERE
25  condition of the database object hosted in the subform control 206. It should be
appreciated that the WHERE condition can be utilized to specify the actual data displayed
by the database object hosted in the subform control 206. As will be discussed in greater
detail below, the database services URL 120 and the parameters 302B-302G are utilized
by the database server application program 116 to identify a specific portion of the
30  database application 108. Additional details regarding the operation of the database server
application program 116 in this regard are provided below.
[0037] As discussed briefly above, the database services URL 120 utilized by the database

server application program 116 can be updated programmatically by program code

executing within or under the control of the database server application program 116. In



15may al so be provided in the database services URL 120 that identifies a
data node for the database object displayed in the subformcontrol 206. For
i nst ance,wohelpasemret er 302F m ght indi cate whet her thePdatsh@sm3shi ect is
opened in an add, edit, or read-only node of operation. If the paraneter
302F is not specified, paraneters associated with the form hosting the
subform control 206 may be utilized to determ ne whet her the database

obj ect 20h%§ﬁt1@ﬂaﬂ %Mg%m@%&rﬁhﬁ%&d% acdtOfs 1 ® 599@@%1@'@@@0%9@@% t, or

read-only node of operation. 0036£ According to sone enbodi nents, a si xth
par aret er 3@2@89&@66@a@q@@mpﬂ¢wntlﬂ t Forrustange 4n somymrmdigenattiani on for a

record sour@gnﬁrmf)hﬁacﬁ@&cﬁgﬁfzmhﬁsé utlB8d ﬁ)dop@/awﬁ 1SYRF oM DARE o) 206. 11

speci fied, the val'ue of the paraneter 302G repl aces the WHERE Z5condition
of the dat asawectbj 2B mayshestmilaslytutibizesd th openm r@mrt HﬁﬂB ddewiset ashoul d be

appr eci at eg;yogrgﬁ% &ﬁﬂ%ﬁm%# g%e ‘Ei R éﬁEﬁl&! %ﬁo@cﬁ“g ]ge%&%%ﬁl\fn fhe act ual

data di spl ase 0 osted in ormcontrol 206. As
will be di douskdd drn rgrogdi2dB. d@mwBeT@eh@vw actibe 1204} mbbseraakedices URL 120

and the par age(inen%&ts ﬁlfﬁ%ﬁr]gl t%a afse alaohcéﬁldonqpig t[0 causeatﬁgaﬁgﬁ oeser &7

applicati ofi program I C porti "THE" 30dat abase
appl i cat i orpAlR8tionAddité bronad todleiaﬂalbhﬁ obﬁgtammolugc}tah@n@memﬁte;omf e ntave dat abase

ai sonssed B ior GRBROR T e Qe Tut S TP MR A GRSy he ©

dat abage sevithesferp@d to CRGURB 7pr ogram 116 can be updat ed programmati cal ly by
program code ex i under .t he control dat abase, server

appl i cat i om03f! ogf’é:?f‘ﬁhgg%)vg’a}la‘ll ¢ q{ofl‘é?ﬂnﬁrthe H‘aﬁrtod‘@tr“ﬁ’rsrﬁﬁf‘g'r]régg aricergarethacr o

actions 122 gfuawnhd dutdbhdBEicds URLI 17D |f&[lﬁvﬁﬁg tﬁ@ B&fdrﬁlaﬂfe of hrirdabpalmse
appl i cation 108. For instance, in sone ts an OpenFor n(

action 122AMeHgnsHBeeausy ths aMcOGeis ﬂ%ﬁ%%%@z@%ﬁgwﬁ t@q&@m@e ldﬁtééas?racr 0

action 122B.0RYs @ﬁLsgajﬂald@%lype%nhe a&yoag@a@n@dﬁoamﬁp%tnotle&ﬂﬁmﬂ plogMhse, a
5CGoToRecord() macro_action C may be utilized to é%'?épwﬁglrpg specific

record it HilhfuathQ?ﬁlﬁWﬁqmanC& thefeF eReroulR masr @eHaR atgéhsi on 122D i s
al so provi q@@ba{s@s&%@&%@ﬁ‘ﬁ(ﬂo tEyRdc tIH@EéHetcﬁ%rl% tﬂ@rﬁl?@%g r&BRI. L AakHeR 108 to

cause the Web browser application owse t at abase obj ect
wi t hout chémngﬁgi in igecatso Aeteikbelof witheesnedt tp FIGIURE ‘Adled Biowsallo deraidtion r egar di ng

the Brows egg%}gg?ﬁ ﬁpc@%tt OhaAeRIRE 2P RH n%’?%g Q&Jr&%a}ﬁ’ho"\d %Q)lé%ﬁ figince to

FI GURE 7. ccor Ing to various e I ments actions
122A- 122D d24A oorporgld4d Adlitippdladegils gadatzahageraien of thesatRlacddB f ol | owi ng

L0 P! TRRESa0. 4 0L 0l SEPEGH) U LHOEM e Epuse e et actions
devel oper @#039]h& shialldbagercappiliticatacondii® sweedmbodinents) the ddtdbasqeogr am
application program 116 is configured to update the database services URL 120 in
response to other types of input. For instance, when a request is received through a user
interface control provided through the Web browser application program 110 to browse to
25  aparticular database object provided by the database application 108, the database server
application program 116 will update the database services URL 120 to reflect the correct
path to the displayed object. For instance, in one implementation, the database server
application program 116 is configured to update the database services URL 120 in
response to the selection of one of the tabs 204A-204C in the navigation control 202
30  described above with respect to FIGURES 1-2. It should be appreciated that the database
services URL 120 may also be updated by the database server application program 116 in

response to the selection of other types of user interface controls for navigating the

database application 108.

10



15this functionality. For instance, the GoToRecord() macro action 122C wi ||
updat e the dat abase services URL 120 to reflect the correct path to the
di spl ayedwpeoovidsi2zAs wi |l | be di scussed in greater detai lPChalSeavoms4on7 r espect
to FIGURE 7, the BrowseTo nmacro action 122D will update the database URL
120 to reflect the correct path to a displayed form 124A or report 124B.
Addi tional details regarding the operation of the nmacro actions 20122A-122D

will be prgoouqeﬁmhﬂ@wlsvu fidlv 885 EMANGRIn @s &t@éﬂﬁle%ro&g%%ro&éssﬁ@@ul d be

appr eci ate hat accord ? to sone e I ments, t he dat abase server
appl i cat i oNaigbasgFanraIeRl & %@ﬁ?rﬂ@ﬁﬁ@wquﬁlw@m&pr@m%aﬁram§@h§@ﬁbp ces URL

120 in res Qﬂg}é&atg@th%tﬂ@fogfc)ﬂ%?raﬁgnsi cf%&&’lﬁoe(ll FQLin 'afésiﬁlgféﬁﬁntea\/@ﬁ s & q\q}\égﬂé%s'[ i's

recei ved through a user interface control provided through the b browser
appl i cat i onf prmegtcapnplegented dntsowpeogram pHdulppuniiog bap cm@magﬁt@bﬁ@&r

provi deqd byt [ Lon: : plication
pr ogr amgllﬁz)val§| ﬁtgg%@gtéécg?ﬁ@méé?%%gg@ug ggg}fcgggloﬁﬂ@\?g%ﬁ ﬂ% re FU@) t he
correct patysteno Tlegmgicsphiatiedis elmjaget of choice depstdenta) the perfmmamthén’@nlt ation,
ot abase_ sSV SBETpS Ui BB ol eRe Y 4FER bERNER BREMBH Re' tabs
204A- 204C ihoreintuee re&megm vapoudy ad srtnd:s Q’f)@@n&&dﬁmtwdjeldwedspac@s wi bdul@spect to

FlI GURES 1-§_h It shoul d ‘ taggr eci atted 1t he at ab }spgrvi es URL 120
may al so be "GPRIAL By PRET AT AR LE S% 9‘8 VEPPH ¢ B JHaEM 1™ n
responge t diriiveresilspetdl pipode cﬁ)gﬂaerogicymﬂ&n@t:omeatldnmmeeéd‘fanehcﬁﬂmﬁlsc%@ for

navi gating the dacﬁ %base aE@I i cation 108. % O‘ldotg:[%1 RE 5 is_a flow di agram

show ng asBREFLatEt NEHROT PhEYEEOREHIOBT ‘6‘&%@% ¥R P FRRESMIRL 110

accordi ng tiescEp&l IR ATIRObppitRe LML s I8y Rifdrmddtin 8 gk cht bRlePRRT @Bicat ed t hat
the | ogi cal operations described herein are inplenmented (1) as a sequence
of conput edeSCHPIEFERH ed acts or program nodul es running on a conputi ng

syst em and/gys1151Rd rodind DO PLSANNE &@@omhm%e e Ah@bskk & WrlaPpIRatisd I cui t
nodul es within the conmputing sys | enentation is a matter of

choi ce ldep@rgea 1 kﬁfe@qil‘ées ﬁéﬁ‘ﬁb%mléesm é%‘h pm theqVek bivwrergpplfcatiote conput i ng
system Ac ?%ggin? 910/ 1n tdiBodsO Y £&diviRPS Haﬂﬁﬂa?&%r\qgé GRIOED, B uehhs@idvdref erred

to variously as states operations, structural devices, acts, or nodul es.
These oper applisatson programotl e alentifess itsedssirelcatabasa @bl Dl@@atmﬁ%em thisl enent ed

in sof twar ?ega}d':'the database server application program 116 may utilize the data specified by the

parameter 302D to identify the requested database object. Once the requested database

20  object has been identified, the routine 500 proceeds to operation 506.
[0042] At operation 506, the database server application program 116 loads the specified
form and subforms and identifies the target subform control 206 that should be utilized to
load the specified object. In this regard, the data specified by the parameter 302B may be
utilized to identify the appropriate subform control 206 for loading the specified database

25  object. Once the target subform control 206 has been identified, the routine 500 proceeds
to operation 508, where the database server application program 116 determines whether a
WHERE condition has been specified in the parameter 302G. If so, the routine 500
proceeds to operation 510, where the database server application program 116 replaces the
WHERE condition of the object’s record source with the WHERE condition specified in

30  the parameter 302G. The routine 500 then proceeds from operation 510 to operation 512.
[0043] At operation 512, the requested form 124A or report 124B, as specified in the
parameter 302C is generated. It should be appreciated that generation of the form 124A or
report 124B may involve the performance of a query by the database server application

program 116. Once the requested form 124A or report 124B has been generated, the

11



10 firmvare, in special purpose digital |ogic, and any conbi nation thereof
It should al so be appreciated that nore or fewer operations may be

per f or redwohar/shewn in the figures and descri bed herei RCTISe®IO/08@T at i ons
may al so be perforned in a different order than those described herein.
[0041] The routine 500 begins at operation 502, where the database server
application 15 program 116 receives a dat abase services URL 120 fromthe

Veb br owsen,aRpkoEabiREs Bropaham sihOwndrB i @aRADEE Loy BE Bk Br Fofal abase
services URL 120, the database server application Aﬁ{o ram 116 identifies
‘S

the desi r edradathalsusent pigeett theaequsped BrmdAtsonrepprh 12 gguing 509 Hendat abase
server ap p%}&@éd's %?;%Fa(?igfl ?38 %@rer{ﬁé’reﬂﬁés{eg 28l I%A%E&BﬁHQQB fd @@ggt){ F[]dé he

parameter 302D to identify the requested database object. On
request ed dmt\Wpabewsgebpleetonpiseipadio fatairplay iethe idehbligdgubiorne cd8®! pr oceeds

to Oper§t1i126?.g§ge-sda[ Q08R]of e erH%re@h&t%sé ect%@?so%@e?ﬁ%%?gl%%l‘égépeﬁﬂﬁ | cation

program the specified Torm and subforns entifties the target
subf or m cohy thel pa@@tar BOIF. Prpaltid Web biowvkérappliceoord bl@dedehes dpealeiabised obj ect .

In this regard,. the data. specified b aranet er may.. h tilized to
dent! 1y ¢ ADehbiohel R maRERb IS afotahe AR TF Rl BeTrd R0l 1 e

dat abase 2bpalbpe&ista oforgien thie wharegedndsubf or m control 206 has been identified,

the routin 0..proceeds rati.on 508, where the dat abase. server

appl | cat | offlo5PaRE e ERUTRE het fihupie ol reDeer T bh B e WaTHEen

speci filed Eipgbiﬁefmabﬁéfﬁicﬁirofﬁﬁgﬁabisfe s&Oer abblﬁbalfi@fuli%rtﬁﬂ@tiﬁg’tﬁeeﬁ?%séo |

oper ation \ at abase server applicati ogr a repl aces
tﬁe WHERE é%ﬁ?%ﬁ%é- ‘gﬁg‘s%‘ﬁ?egél%@ thé(g%}?l?fg %Ylﬁeé@)ﬁrlt E{()tlgép RE coﬁdi tion
speci fied id@pdfictdi@c PakaimtEterdifiacrd BQiono Ui Ne2 PG dtheprdprpceeds from
operation 510 to operation 512. [0043] At operation 512, the requested form
124A or reffoRponep T heudnsi0shen infIEHE Efa ilvEstey this omeess Soqnedieeg ¥t ed. 1t
shoul d be pPNRGHALEEnbhghegeneration of the form 124A or report 124B may

i nvol ve the performance of a query by the database server application
pr ogr arh’ 1160048 Eke tondncr GO hegined! operiemM@ZAVBre the datebase sorBr gl iceBan

gener at ed, g}dg?an'i PH dAEm Qng%tgc%%@épéngo&REﬁl%%Q&io'iji‘@QA‘l‘{Q%e]ﬁ%n%Q&ui%&ge

speci fied the paraneter i's made the current page of the requested
form 124A dirsoy diperuting 9URprocrigds to onerpine Gdowhdiethe driokasesisvices Wpled 2t ison 516,

where the LEGERLSChARMCLAHE Bl SAAL e 1R HRh R BLHIARE O 3N1ey Neb br owser

appl i cation program play int entifi subtorm control 5206.
The data nodebeet excheted, ghanontad (@6 palvesie fiob) @etatips 6@ tsepgetiongddavhdaroat he

val ue ecifi t.h rame 02F. [ h . br r lication 110
oo v oL n IR R AR iher iR pen kIS | AR GRORITIS B 8P | o211 O
Fr om oper atkeanteB.1 &, sot therouond 600epr&L6dspo opeads 0l 6, vaper tt lasbaSd&rvivder e it

S0, L9l L BRI B ST BTV RSS90 11
appl i cat i omaslidd bécaroptipdatht Rgitihd600dAbEBESRBOM operation 604 to operation 606.
[0046] At operation 606, a determination is made as to whether the GoToRecord() macro
25  action 122C has been executed. If so, the routine 600 proceeds from operation 606 to
operation 614, where the database services URL 120 is updated to reflect the correct path
to the recently opened record. If the GoToRecord() macro action 122C has not been
executed, the routine 600 proceeds from operation 606 to operation 608. At operation
608, the database server application program 116 determines whether the BrowseTo
30  macro action 122D has been executed. If so, the database services URL 120 is updated to
reflect the form 124A or report 124B that was displayed utilizing the BrowseTo macro
action 122D at operation 614. If the BrowseTo macro action 122D was not executed, the
routine 600 proceeds from operation 608 to operation 610, where the database server

application program 116 determines whether a user interface control was utilized to
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services URL 120. As di scussed above, the database services URL 120 is
updated in response to the execution of certain macro actions 122A-122D or
ot her proyoamocBspenents. The routine 600 shown in Fl GURETAIS2010l0841T at es
this process according to one illustrative enbodi nent. 15[ 0045] The routine
600 begins at operation 602, where the database server application program
116 determ nes whet her the OpenForn() macro action 122A has been execut ed.

I'f so, the rauli REn6HAG: ﬂafrﬂqmsreﬁoﬁ?t I0RBT Grb QR Iﬁééldedfmﬁﬂh@dat%séiat abase
services URL 120 is updated to reflect the recently opened form If the

OpenFor () 2pilicpiePnal®Bi Hirpoathe datihese seorer prrdigatoneea e |1 wadajep theidaebso0
proceeds f LamapeRANHOR AR 1 ARG O B0Berllpe, a 20 deter i nation i's

made as to whether the OpenReport macro action 122B has been executed. |f
so, the rolftHeAsaBrasioncéadie dagnbeyseenel apnligian piggenel kotstcgamabeibahaser vi ces

URL 1205' 5 oHPSALEMLE 4Aeid4%clh 1B B I g%htrﬁazb"z‘wlag’setl&?e Ogﬁ%”tfhle You g)ggned

report. a report as not been opene e routine pt oceeds from
operat i on 60@1p1tooeed§)&mat0pcmtlcﬁO@2 t{) 04 8]onAll 4 opferatht datalG@6serar atliestrinnat i on i s
made as to _wheth

outt ‘Iflf6 ‘%?g'(’)te SR e(r'élceml t%%ftfﬁfgh ?ar%et OAR se?ec?e ? ecut ed.

If so, thePr rocee 19onm oper a erat i on wher e
t he dat aba§945€f)4¢ cH‘sn&JEiLthaﬁBs I(BlAumzlléIm rtoOselleefekieC(bpe'tdmen 602, tleabutpat h to the

recently o r r ToRecord() macro action 122C has not been
execut ed, %ﬁ(g fﬁfgfﬁq’éﬁ Olb @eggogltfefl m operation 606 to operation 608. At
operatilon 6@8s| itheoutabodppaeiatarverin g émiidimdmty) heghabasd i&veapgidaiines

whet her the BrowseTo Cro ac D has.be e ed. |f so, the

dat abase sé’Fngaé%il(Uﬁﬁonf%greidéoﬂﬁ% E?j&att%’%eesﬁ"é“@? %{l{llrefﬁg& MEACor report
124B t hat WasutdSdsaft@ste bipdnehtd gtheh@abihe WaerbQci®iz 02 AqLION nlph2kduf,
operation 614. |f the BrowseTo macro action 122D was not executed, the

routine 600heglEbaEdLveBRIGHE BHORBA Hodnay besprfigrqddn vedets theaahess he

dat abase sg&VREs BRRNEAL VR iR &Rt hPpIdati Gl IsesviaMastinel mawper i nterface
control was utilized to navigate to another form 124A, report 124B, or

recor d 1pr obrayeer applieaten dH: sbenachgpithic wey.dbe dagabasciservisss URRd 204t abase ser ver
appl cat | o, 9aNARAARHRIALES A dakanass. SR b aam LRL kA be 1ef | ect

the appropriate path at operation 614. [0047] At operation 61
dat abase seraveded apphscethai @nlepﬂ@giﬂtah%?d@m@tlélilnﬂ%@d\&htam&thwﬂ?éldﬂ t he tabs

204A- 204C it&‘remﬁto“[ﬁ‘é/ﬁagfotageoa[bpﬁ&%ﬁ ¢hg 202 was selected. If so, the routine

[0049] Referring now to FIGURE 7, additional details will be provided regarding the

20  operation of the BrowseTo macro action 122D. As discussed briefly above, the BrowseTo
macro action 122D provides functionality for changing the current view of a form 124A or
report 124B within the Web browser application 110 while maintaining the context of the
database application 108.
[0050] According to one implementation, the BrowseTo macro action 122D takes

25  parameters similar to those utilized in the database services URL 120. In particular, in one
implementation, the BrowseTo macro action 122D takes a parameter identifying a path to
a subform control 206, a parameter identifying a name of the database object to be
displayed within the subform control 206, and a parameter identifying the type of database
object. In some implementations, parameters identifying a page of the database object that

30  should be displayed as the current page, identifying a data mode for the database object,
and for specifying a WHERE condition for a record source of the database object to be
displayed by the BrowseTo macro action 122D may also be supplied and utilized when
displaying the database object in-place in the Web browser application 110.
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600 proceeds from operation 612 to operation 614, where the database server
application program 116 updates the database services URL 120 to refl ect

t he tar gevoabiovissizsel ected tab 204A-204C. |If one of thePCas2004M6204C was
not sel ected at operation 612, the routine 600 proceeds to operation 616,
where it ends. 10[0048] It should be appreciated that, in sonme enbodi nents,
t he dat abase server application program 116 is configured to update the

dat abase segjosijcerTHbL 7 1ehvsf bk lﬂﬁlmran&ewﬁln@ws:mmtfwng{he%@é&mr&ﬂs‘eo nponent s
other than the macro actions 122A-122D. In particu t he dat abase server

appl i cat i oBTPrEge Acrrr6tionl22Be e bty be rmn@:&ﬂalteém@ HeorgEtiana®e servi ces
URL when a e Ofuptdif cgﬁthﬁléé}&ﬁ) &%hét&@fs '1&Elt1ﬁ&§oa9&ﬂ}ﬁoﬁ'§gaﬁé4n%!%ml phli& Veb

15browser application 110 I s changed hi's wa at abase servi ces
URL 120 i s Wiibrikg B\n@%ﬂp matirgeciiond d2p. nOacw thmybﬁpmlcatﬂéol@ﬂ@h@ bepsidantifeedul t |

predi ct gbl dl | abase
Cervi ces UL BHie R0 Pecedt®, Bich 364 jihefd i e 0 1 SR L AR B S
applicati orhoaiiéIBmtO[tb@ﬁl@l]ltifRdfsebfpinmgommi/@%o TiEE GurEe 700 tddprocasdatio ogeradd s wi | |
be provide e ar ation of Brows magr.Q action 122D.
As di SCUSngé’bI’I 2 FE)oveczla“fsﬁl%ﬁ i 0 rrlte%grgc?ré%)tl g%-ﬂ?[fff)“prt%w des

functi onal |WI§IEREblauste6pra$emgltdi the Beawse@ o imavioeti@f 122DF dhmrdZidA7@Y thereport 124B

within the Web browser n110 whi | i.ntainLn context of the
it abase. ospTnus Benciiy obRbs PReuTaPHS T oSkl ee S T BROT e
BrowseTo nag4®isaettb @ phge?@etlak@ﬁl t%]ﬁbaﬁ@ﬂa{[ﬁﬁsﬁd&'tﬁi:Baj’wszo inh@sactitni |1 i zed in
t he dat abas ervices URL 120 artjcular,_in one i emen ion, the

Br owseTo mig?r@ é&‘f‘?tg‘hc"flﬁt?atgs@sbeﬁf ?fézrdé 6708é>mcm§.t¥§maaﬂﬁat 'to a

subf or m coRtheRlthBfw sl PaiRNBRA 11221@0@&&&1{@@%@@@& vhe 1datakase obj ect
to be displayed wthin the subformcontrol 206, and a parapmeter |dent|fy| ng

the type ofhcchitrkyadorgdpad or repart d2tRe Frinm) appiatiorat i0oihs routiag Apbpragegds to

i denti fyi ngp@.fAga20khdrbR cflRt abase object that 30 should be displayed as
the current page, identifying a data node for the database ogélect, and for
speci f yPng l@SZAHEIQ‘EJ%%EQIMWS@ﬁ Tuystratiyercamphtgr geliifce@redr 3 erannyter 80AewalIpj ect to

be di spl ay%@'e&&tﬁn@%&%@c%t%@m?@ﬁ%ﬁ ROkt DTH@?/ bR altaﬁlt&HRQ%)HO% and

utilized when displ éll ng the base obj ect ace Inth br owser
appl i cat i omn A{T/RE § §isttgtesr cQurmtignad ﬁ@%lvtopolﬁetovIqraww@pmp@telrmdtmayé)e?oo

Illustrati ngh%?la% %@ﬁt@%ﬁ 7%8&% cgfl?ﬁ}e s%'ft%‘ﬁ?eec-g Hf?eﬁ[s%_;%gﬁt&gﬁerélg% crd)&l

particul ar e routi ne egi ns at oper Rt on ere the subform
cont rol ZOGXQCDtIIhEOHdealue@dCGn@uméﬁZ of thegtrizasedpuigdi4a par anet er suppl i ed

Wi tht e:HPe (¢{0) 961' gl%h e%pure 8%120\[7?’ l%ﬁjﬁfg II%C&JU%GS 6%%91ntr50%|551 ¢06 has been

i denti 1 ed he rou procee 0 operation &re the tar get
form 124A anit B%GCPUI)‘ZéBysltan inemdechOBnhdumhga raﬂémhlaa‘:demh&tldn’&@ﬂm control 206.

DS [ OUL L B SLEEER S BT LB AR glause of
memory to the CPU 802. A basic input/output system containing the basic routines that
help to transfer information between elements within the computer 800, such as during

25  startup, is stored in the ROM 816. The computer 800 further includes a mass storage
device 810 for storing an operating system 818, application programs, and other program
modules, which are described in greater detail herein.

[0054] The mass storage device 810 is connected to the CPU 802 through a mass storage
controller (not shown) connected to the bus 804. The mass storage device 810 and its

30  associated computer storage media provide non-volatile storage for the computer 800.
Although the description of computer storage media contained herein refers to a mass
storage device, such as a hard disk or CD-ROM drive, it should be appreciated by those
skilled in the art that computer storage media can be any available computer storage media

that can be accessed by the computer 800.
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VWHERE cl ause passed into the BrowseTo nmacro action 122D. The routine 700
then continues to operation 708, where the current page of the displayed
form 124Avonoroessnr2i 10124B is set to the page specifi edPCh/ush@opassanet er
passed to the BrowseTo macro action 122D. Once the current page has been
set, the routine 700 proceeds to operation 710, where the BrowseTo nacro
action 122D updates the database services URL 120 to reflect the displayed

form 124A 055]9 \Aﬁway%?é@mpﬁar Q{H&Pﬁﬁlﬁﬁﬁdﬂncoé%]ﬁter%{@%gé%Hia@l@ayﬁ&@ud%r oceeds to
operation ere it ends. 15[0052 RE 8 shows an illustrative

comput er aW@mlkG@e@ nerevelyile, eregisplgand n%@ﬁ@aﬁﬁ%médléfm@%@md iRG"Y he sof tware
conponent s 4a367 RechJsy f&toréf eof‘ﬁ%i%h@ﬁ s&h%b&&ﬁlﬁﬁéf &ad%'lQXYﬁl in Fl GURE 8

illustrates a conventional des apt op, server conputer and may be
utilized t@X@x@bk@tl@traﬁwnasi@@@trsctmﬁs,mmr@@ﬁtompseor@dwpéﬁ@nfcsr cppreglent ed herein

describ I t r ter
104, 2070083 PR b O, BORE hERnof ARG R AN R IR IR AT
central pr(ﬂ@éslsem«gry@notﬂle@@ﬁd etﬁt@Iﬁtﬂh)oxy aclgyoingenﬁilaﬂﬁi‘ﬂydlgmversmdé diskisng a
random acce. 816, and a
systen1bus?§%QH5 gég? e(ﬁgngf?ﬁF qﬁgwcégggggc%ﬁé LELTRS h?nput/output

system co ntt@ienhmeﬁd@ﬂbﬁ&nge dratiter magnetib atorage blqmctes dr raamsthefmedmfrmwﬂmhl o n

bet | t th t . 800 d Bst tu
o ored i o ERER R boin ek B ST O R ia S oy PHE e IR abe Dy LB, Loe

devi ce 1810 gb@r storlng an operating system 818, application programs, and

ot her program npdul whi.ch are described in greater detail herein. [0054]
The mass st¥r8geces P%Té) Ygiigus snbodinatt %BC?IBP‘F‘H YQB%‘FI‘H %HiﬁWO%e ss

storage Co@ﬁ\l‘lfﬂnh@ﬁt s@lloSRO¥Ehhe GRANRGEMRGke Ompikters Bitsu BQhetwdiR s R SS thet or age
device 810 and its 30associ ated conputer storage nedi a provide non-volatile

st or age foﬁmﬁﬁéi%@nﬂ@?éWnﬁﬁﬂSoﬁpﬁﬁéﬁﬂﬁdﬂﬁgwd@§ﬁ¥k%%T@ﬁméhaéﬁﬁﬁﬂ%er st or age

medi a cont gifiede DEK 09 onfdc&ldSo IR bls RS St s%gmg%pﬁ@a{m@@thatstﬁ&hu@@rka hard di sk
or CD-ROM drive, it should be appreciated by those skilled in the art that

conput 8 s tierige upk 80 amentswhe wkigedio sPImgsl te ObETiDIEX neveragad e t hat can
be access egmlﬂﬁfuté st&ﬂMeecronéQth SOdIQ%EJO 1??’1 u(%%)ﬁ Viﬁ{%ut/%ﬁtﬁmoﬁt’rolﬁp Q1 R}

limtation, conpufer storage nedia nmay in vol ati e and non-vol atile,
renovabl e aesdivingring prasesabl enpwefiva ajnypberad wthetidgvicea nyclydergrolebybeard.echnol ogy

for storage,ofe LNGLITREIRMTHE A% GATBY ugl)r %ﬂﬁﬁg,t ngﬁiﬂlgg%&gﬁt“t abl e

i nstructions, data structur es, program no es or For exarrpl e,
controller may provide output to a display screen, a printer, or other type of output device

20  (also not shown in FIGURE ).
[0057] As mentioned briefly above, a number of program modules and data files may be
stored in the mass storage device 810 and RAM 814 of the computer 800, including an
operating system 818 suitable for controlling the operation of a networked desktop, laptop,
or server computer. The mass storage device 810 and RAM 814 may also store one or

25  more program modules. In particular, the mass storage device 810 and the RAM 814 may
store the database client application program 106, the Web browser application program
110, and the database application 108, including the BrowseTo macro action 122D, each
of which was described in detail above with respect to FIGURES 1-7. The mass storage
device 810 and the RAM 814 may also store other types of program modules and data.

30 [0058] It should be appreciated that the software components described herein may, when
loaded into the CPU 802 and executed, transform the CPU 802 and the overall computer
800 from a general-purpose computing system into a special-purpose computing system
customized to facilitate the functionality presented herein. The CPU 802 may be

constructed from any number of transistors or other discrete circuit elements, which may
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5 conputer storage nedia includes, but is not limted to, RAM ROV EPROV

EEPROM flash nenory or other solid state nenory technol ogy, CD ROM

di gi tal weo=atwi3si2di sks ("DVD'), HD DVD, BLU RAY, or ot Rer/usptiooad61st or age,
magneti c cassettes, nagnetic tape, nagnetic disk storage or other nagnetic

storage devices, or any other nmediumwhich can be used to store the desired
information and which can be accessed by the conmputer 10800. [0056]

Accor di ng tnmlmramwﬁc&rmwélmma Pfﬁﬁmg&rm%ég RBRR JFBAACNS! B ePURR

net wor ked environnment using | ogical connections to renote conputers through
a networ k #ypgatenha fingg- W@aslzee TR ORSSTiD ertcsttalgo msrasfiopoemEdicdt o t he

networ k- 82Qyif i QU wardi8h (Yéﬂ s‘ﬂ1§cﬂ>%€cf fcRGe HRkd c&%té%%%b%fab%@nsttr‘act‘idﬁ@ bus 804.

It shoul d be appreciated he network 15interface unit 806 may al so be
utilized t onagdrndem the CBUHOR bwm@ﬁymg ho tthode ks 8%mans1élnm1@t\wnpmee,r syst ens.

The co g ut %e g(t’raﬂﬁ'grnﬁ}l Re ItI'QI?SII € OIa(Qhé-I‘ ﬁ%%%e%} ésgéo_[nﬁftu hé or

receiving and processing Input froma nu vices, including a
keyboard, fbUs¥)2. or el ectronic stylus (not shovvn | n FI GURE 8). Simlarly,

i nter, oft Bt ERARE AP B R RS R D bleRult SRR IR B e o)
[0057] As mewtnironfdic basmmftd:r;stoaige\tmdm@rmmﬂaeherah rﬁh@gfealtﬁn eokfibremtiancd dat a

files may b red in th s st.orage devig RAM 814 of the
Comput o1 800 PR RAT OBE Rt R Byt e eg st I PRER A SEUR: o1 1 ng

t he opapat ideseripfiona Bxeinpes kethcllR8totanay ihelpde)put a8 nd Eimvted tof APitidblogfhe nmass
storage device 810 and RAM 814 l)gl al sqg store one or 25 nore praogram

modul es. | #59dP ITRIEPHE (N REPHEEE0EELPEYR HEIRCE RS SIBPUAG A HSE AN 'B14 ray

store the drirahased &d priidry 3PRLérdatyl setade!l AArBMiIKEO For &RempIEIT (Y QWpeier
application program 110, and the database application 108, including the
Br owseTo naWFase Mefipdhimpionsnicdas perpronghstenbared mgmery he seftyase distiesef above

With res pe%re;nqn@ B dREsded o theEb%pﬁ‘@ﬁs‘io@é&ﬁ&ﬁ@b)d@éﬂsfb@mﬁéQléegﬁgs&ah@taBAM 814

may al so store other types of program nodul es ‘and data 058£ It should
be apprléci af &g sepisendupier Sempnarer @@mslﬁn@ms@ftwggxamé@f%mtb? fatewy, when

| oaded i nt Qraﬁs}'%%rgpla{)a%ggrs a&@)ﬂf@f‘@&&&@grrc&{ @é}ﬁén%régh&f?ﬁm% s%&?coﬂ@tﬁ:t&rhe overal |

conput er 800 froma general -purpose conputing systeminto a specl al - pur pose
conmput i ng $iestoen ThespBiwie ey tatso franiforint the physisel ftaipef suphednioperds wywdared
herein. Th e constructed from any nunber of transistors or

ot her di scﬁ%ggg?tggmﬁ%ﬁenent s, which may individually or collectively
assune any [i69ih &5 afthes Exdnade, tivooepspegphpgcabdiy distlbed GRIi304 ey oper at e as

a finitg- ine inr ecu i ned
i t hi 2P e 1 ERFPEREC AR hflab AR ARG KEn ARG R f LhAShENSI PSR SO0 TPC
instructi omﬁesdsm:;d Htercamsibp transtdim tEP[hhySiaﬂ skye efpegnétic dn@ptlmm]{\m'edhe i ti30 2

transitions between s h} . Sﬁ? e rﬁnsformn tlgl?ntnr?ﬁlsrhgtnotrls or ot her
G acret o har A B BrEROHEE BT FOVEHE TR Mepy B Horhl BRHEREES
characteristics of particular locations within given magnetic media. These transformations
may also include altering the physical features or characteristics of particular locations
25  within given optical media, to change the optical characteristics of those locations. Other
transformations of physical media are possible without departing from the scope and spirit
of the present description, with the foregoing examples provided only to facilitate this
discussion.
[0061] In light of the above, it should be appreciated that many types of physical
30  transformations take place in the computer 800 in order to store and execute the software
components presented herein. It also should be appreciated that the computer 800 may
comprise other types of computing devices, including hand-held computers, embedded
computer systems, personal digital assistants, and other types of computing devices known

to those skilled in the art. It is also contemplated that the computer 800 may not include
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[ 0059] Encoding the software nodul es presented herein mght also transform
t he physical structure of the conputer storage nedia presented herein. The
speci fi c woansfssreat i on of physical structure may depen®COUISIENI084637
factors, in different inplenmentations of this 10description. Exanples of
such factors may include, but are not limted to: the technology used to

i npl enent the conputer storage nedia, whether the conputer storage nmedia is

characteri 28dr &8 cBhpImRhY swwnsﬁmgﬁme ﬁlapﬁfaglae o@BtohfpEndnksBat aFfor €xanpl e,
if the conputer storage media is Inplenented as sem conduct or - based nenory,

t he sof t warerlgityshosed HEURES. sapapatiliseep deditesire pempletphy difiirens thepage nedi a
by transfoum agwhherRiygEgal state 15of the sem conductor nenory. For
exanpl e, the software may transformthe state of transistors, capacitors,
or ot her dil®¢2leBeascdon theiforegdingratrheuld ke be anpréciagedithat teshnglegierdact or menory.

The sof twar, I e ts in

order 15 oty B f bt AR BIERRIRLERe iRk S Bluph a0 AATRATED o,

st or age negracdédiehas kg baer diseribgayn h@t@@@ spetimentdoatbutes stngturd dertirbc  or

optical t eChrilotd?]gglc%l and ?rarrsrtlor{nn%i)ve ac 601 19?08%@}‘[1?1& i fl}le\:Nara%d ; eset”t ed herein
m me

may transfori Sica orcoptica PaP"hen t he
sof twar e |sme@£mﬂﬁﬂ.ﬂheobemmmmhﬁﬂemmﬂmnm&mﬁmakf@aﬁmﬂhquamkwdhnﬂhﬁer|ng t he

moat e, Thodd Traners P e Ry hEl e e ot an Sba e o IR ¢

f eat ur @s okplitarfeaires, ast bebmefiupadrt ddtlosdd ab emipl@fwmimrunﬁngigftﬁa opti cal
medi a, to change the optical characteristics of those |ocations. O her
transf or maCieBRs of physi cal nedia are possible wthout departing fromthe

scope and s8] th@g‘ub}ebﬁn@feeageﬁbed%@«d iPhioORed B4 ivhy bihaudtati@osipgnexanpl es
provided only to facilitate this discussign. [0061] In light of the above,

it shoul d ﬁ@u&bwéeF%&S%Pdtaﬁélﬂmfh%watﬂyb%@%ﬁcq&lﬁ%wm%%mam%lﬁqlﬁém ons take

place in the GEERHRE: @R&d.0 h%fﬁ%tﬁoet f%h&mg %d:x%ﬁ@ WhBodiMent$ Rfd war e
conmponents presented herein. It also should reciated that the

comput & 8@@1%?&@011@dm@wtgféarﬁltdqwb?@s@é@wahowéém@&mg g e spiri§ apd|Seapieng

hand- hel d %@ﬁi@gk%ﬁ mv%ﬁﬁb%d%ﬁh?s%@%hﬂn Y RS Wng Smsonal digi tal

assi stants ot her types of conputing deV|ces known to those skilled in
the art. It is also contenplated that the conmputer 800 may not include al

of the components shown in FIGURE 8, may include other conponents that are
not explicitly shown in FIGURE 8, or may utilize an architecture conpletely
different than that shown in FIGURE 8. [0062] Based on the foregoing, it
shoul d al so be appreciated that technol ogies for
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5navi gati ng a dat abase application have been di sclosed herein. Al though the
subject matter presented herein has been described in | anguage specific to
conput er wWoraovusel features, nethodol ogi cal and transf @CERAIS2ME/03451F,
specific computing machi nery, and conputer storage nedia, it is to be
understood that the invention defined in the appended clains is not
necessarily limted to the specific features, acts, or nedia described
herein. Rather, the 10specific featurggmacts and nedi uns are di scl osed as
exanple forns of inplenenting the clainms. [0063] The subject nmatter

descri bed dboveAicomprigistefage Bydiviapayne sqnpnyéarcaequishleapityctmg sortdul d not be

const 1 ued andipf bhafwNACKQURIBIIhGAL, BiScaRCilRRggs may be made to the

subj ect matter descri herein without follow ng the exanple enbodi ments
and 15appl i cat i agive ¢ feguast Br edatabrde dwedt (129 dhe ragepsidioniposing depiéermi ng from

the true spiri i IQF i i rth in
the fol | owrng s RPHeSERRS (Piop b PERSERRarh URADES en D oy SFrark

conput er - exedutnadingol (A8¢)rthat dadnthe sequesal dakrbrsswpiznt WA )chyecwhgrraxeaut ed by a
conput er, s, the.caonput er. .t o; I ive.a request f dat abase
by et (12 A0 R RIS uEATAHS i ese oighiF Po o BebEHEM s i (T (220
havi ng a f iideatifyparaangd for th¢ do2ke bljent1X4yiang a path to a target subform

control (206) that |oads the. reguested. database ject (124 a second

o it et (302051 R E JEHGE RS PR BargsasbR spait s g,

t hijr d par a@aﬁﬁbtdﬁ@(&)&@ﬂbI’d)lf'thfeﬁmg(la(r)li adeadsiig thé’l_ﬁgﬁh’iie_a]lcdagﬁlﬁas@bljge@g ( 1t2)4) ;

an i espopse to. receiving t equest, identifying the database
obj ect ( 123;54519 tﬁﬁ%?ﬁ%@%%ﬁ%%@?’é)ﬁ@ C@%‘@‘géo\?gﬁ’éfsl’(?flsettﬂ e@?éle?t:LZO) and causi ng
the requested dahehagRiebbrct medidd)ortRihe, Wheah acamil furthbecosipbi@ram cont r ol
(206) in response to the request. 2. The conputer storage medi um of claim
1, wher ei n Q48 parmefeq iRy ing3m3es ofdhe datgbaifrabircpthiptietld Pe Mgeént F¥ihg a page
of the dat se obj ect that should be made a current page. 3. The conputer
storage nmedium of claim2, wherein the URL further conprises a fifth

par aret er Bdent Thggomputer sfarage mediamiod claih @, wiarep hed b fusiger comprises a

fifth parameter identifying a data mode for the database object.
4. The computer storage medium of claim 3, wherein the data mode comprises an add
mode, an edit mode, or a read-only mode.
5. The computer storage medium of claim 3, wherein the database object comprises a
database form or a database report, and wherein the third parameter identifies whether the
database object is a database form or a database report.
6. The computer storage medium of claim 3, wherein the URL further comprises a
sixth parameter specifying a where condition for a record source of the database object.
7. The computer storage medium of claim 3, having further computer executable
instructions stored thereupon which, when executed by the computer, cause the computer
to:

receive a request to execute a macro action for opening a form; and

in response to the receiving the request, to open the form and to update the URL to
reflect the opening of the form.
8. The computer storage medium of claim 3, having further computer executable
instructions stored thereupon which, when executed by the computer, cause the computer
to:

receive a request to execute a macro action to open a report; and
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4. The conputer storage nediumof claim3, wherein the data node conpri ses
an add node, an edit node, or a read-only node. 5. The conputer storage
medi um ofwol2aiom3Si2iwher ei n t he dat abase obj ect conpri segCa/usati@boase’ f or m or
a database report, and wherein the third paraneter identifies whether the
dat abase object is a database formor a database report. 6. The conputer
storage nediumof claim3, wherein the URL further conprises a sixth

paraneter speci fibgn® YR EcRAYAhE icQits, %orﬁn HRGESSH SAWs GR1aRftnd DR dat abase
object. 7. The conputer storage medium of claim3, having further conputer

execut abl e 14 F¥8e¢t deetdperise e Be EgOfher eupon whi ch, when executed by t he
conputer, gauserhngnGAMPYhRke hl%dmﬁletﬁ%laﬁﬁ 3 Sy QY Rer LnSNG X GitaBleMBCT O

action for opening a form and in response to the receiving the
request, t onstpetions ftercl trerauapriwhioh,upareccutsd byric computef, ceuse thelsempyieni ng of
the form (8. The conputer storage mediumof claim3, having further
conput er executable instructions stored thereupon which, when executed by
t he conputer, crugect muesowmeceme ¢ macro eg®n\@ showeg aesord enxecut e a Macr o
action to open a report;

ST he
equest . tor opell THRENeB Rt shire e ratht PRE Bl ot PR AR bpeni ng o
t he report1md£bﬂﬂhﬁduom@h&emcs&mwﬁg@omhdnmmﬁof claim 3, having further
conput er cut ein tructlon r ereu whi ch, when ecut ed by
The” comput ap. e it st Pe Bt i o Gar TPt et SSRBeBEC S et
action for ishesmongstaret @eesufdon whidh, when exdciitetl ®$ fRRSMpiiter, thge theeemputtg t he
request, to cause the record to be di spl ayed and to update the URL to
reflect thé& di splaying of the record. 10. The conputer storage nedi um of

claim 3, havi ngreteitd HRGUGORNERE: £XEGH betloh ol IS JinChiaQRBb&E @bREL ih-her eupon
whi ch, when executed by the conputer, cause the conputer to: receive
a request PB®¥BEute a nmacro action for browsing to a database object

in-place; and ip &@%&%@ helr@chit thefeghdit, RBcautenE 8AMRSE objdPtARUSE the
dat abase object to

displayed in- place and to update the URL to reflect the displaying of the database object.
11. The computer storage medium of claim 3, having further computer executable
instructions stored thereupon which, when executed by the computer, cause the computer
to:

receive a request from a user interface control to display a database object; and

in response to the receiving the request from the user interface control, to cause the
database object to be displayed and to update the URL to reflect the displaying of the
database object.
12. The computer storage medium of claim 11, wherein the user interface control
comprises a navigation control.
13. A computer-implemented method for displaying a database object in-place, the
method comprising performing computer-implemented operations for:

receiving a request to display a database object (124) in-place, the request
including a first parameter identifying a path to a target subform control (206) that loads
the requested database object (124), a second parameter identifying a name of the database
object (124), and a third parameter identifying a type for the database object (124); and

in response to receiving the request, identifying the database object (124) using
parameters and causing the requested database object (124) to be displayed in-place in the

subform control (206) in response to the request.
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di spl ayed in-place and to update the URL to reflect the displaying of the
dat abase object. 11. The conputer storage nmedi um of claim 3, having
further cwopateenBsetecut abl e i nstructions stored ther eup@aTiiseelo/jo346hEn
executed by the conputer, cause the conputer to: receive a request froma
user interface control to display a database object; and in response
to the receiving the request fromthe user interface control, to cause the
dat abase ohject Tﬁ@c&ﬁ)uwr%y@aﬁ@&e@ﬁ@thx)@omﬂﬁt1@ Wh&ciitle bquckiab hf'sgﬂay te

di spl aying of the database object. . The conputer storage nmed um of
claim11, whiabase ﬁbJﬁcnen-nlgeﬂrcmrprléwaaré@e&tdﬁwe@me@émﬁgrq astien for ABRlRYAE Ron
control.  13.,Ae GOPRY-Flacd NPl enented nethod for displaying a database

obj ect in-place, the net%od conprisin Perfornlng conput er - i npl enent ed

oper at i ons for : The computegéraplyinpremetd @sﬂmmd4dwb@ﬁayuaemaméb@§@ obj ect
(124) in-pl : ' a path
o a tar gotoatbror i enrroriel DERS RS Ml ¢ RRRATRIE b RGhY byl 2 POt
(124), a sacomdupaﬁaﬁ@n@mchw@mmmbyrhngPMﬁmBn@hC¢hﬂh@am&mmsemubject (124),
and a third paraneter identifying a type for the database object (124); and
in response to receiving the request, identifying the database object (124)
usi ng paraneters and causi ng the requested dat abase object (124) to be

di spl ayed in-place in the subformcontrol (206) in response to the request.
WO 2010/ 135121PCT/ US2010/ 034617 14. The conputer-inpl enmented nmet hod of
claim 13, wherein the request to display the database object in-place
conprises a request to execute a macro action for displaying a database

obj ect in-place. 15. The conputer-inplenmented nethod of claim 14, wherein
the request further conprises a fourth paraneter identifying a page of the
dat abase object that should be nmade a current page when the dat abase object
is displayed in-place in the subform control
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